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NOTICE

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government not any agency thereuf, or any of their'

employees, makes any warranty, expressed or implied, or assumes any legal habihty of re-
sponsibility for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe privately owned rights.

Availability of Reference Materials Cited in NRC Publications

Most documents cited in N RC publications will be available from one of the following sources:

1, The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2, The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follovn represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Room include NRC correspondence and ir,ternal N RC memoranda; N RC Of fice of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program; formal NRC staff and contractor reports, NRC sponsored conference proceedings, and
N RC booklets and brochures. Also available are Regulatory Guides NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical hbraries include all open hterature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained f rom these hbraries.

Documents such as theses, dissertations, foreign reports and translations,and non-NRC conference
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nical Information and Document Control, U.S. Nuclear Regulatory Commission, Washington, DC
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are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
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purchased from the originating organi2ation or, if they are American National Standards, from the
American National Standards institute,1430 Broadway, New York, NY 10018.
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FOREWORD

Under NEPA and the guidelines and regulations established by the Council
on Environmental Quality (CEQ), NRC evaluates the full range of anticipated
effects -- both radiological and non-radiological -- that may result
from each proposal to construct and operate a nuclear power generating
facility. These effects must also be compared with the environmental
consequences of available alternatives to the proposed action. Each
decision to grant a construction permit or a license to operate must be
based on a balancing of environmental, economic, and technical benefits
and costs.

NRC regulations require three major stages in the NEPA process. First,

applicants for a license to operate a nuclear generating station prepare
an Environmental Report which evaluates baseline environmental conditions
and changes to those conditions which are likely to occur as a result of
constructing and operating the facility. The NRC staff subsequently
reviews the applicant's data and other sources of information for the
purpose of developing an independent assessment of construction and
operating effects. The staff's assessment, which includes a balancing
of costs and benefits, is summarized in an environmental impact statement
which is circulated for widespread public review. At the conclusion of
a hearing in which the staff's analysis is subject to examination by
intervenors, an initial decision is made by the Atomic Safety and Licensing
Board, an independent panel of administrative law judges.

Socioeconomic impact assessment is one component of the comprehensive
review of environmental effects of nuclear power stations which is
developed by applicants and reviewed by the NRC staff. The staff tries
to assure the timely disclosure of information to local officials and
the general public through the impact statement mechanism thus permitting
the development and implementation of mitigation programs.

As electric utilities responded to forecasts of growing electricity
demand by planning substantial increases in nuclear generating capacity,
the early and mid-1970's were a period of heightened licensing activity.
At the same time public awareness and concern over nuclear energy and
the siting of large energy facilities increased. These concerns were
expressed by interested parties in the forum provided by the licensing
process. Since 1975 the attention given to socioeconomic issues in NRC
impact statements has increased; this emphasis has been matched by the
increasingly complex analytical tools that have been brought to bear on
socioeconomic impact assessment. Socioeconomic issues brought forward
include stress on community facilities and services, the cost and avail-
ability of housing, fiscal impacts on local government, traffic impacts,
and the social cost of visual intrusion.

The increased emphasis on socioeconomic impacts underlined gaps in the
staff's information on construction and operating-related effects, which
relied primarily on the field experience of the staff and isolated
confirmatory research studies. The research reported here grew out of

i

. . _ _ _ __ _ __ _ -
- .



the NRC staff's belief that only a ~ comprehensive, multi-station socio-
economic impact study could meet the following four important needs.
First of all, any research effort would have to identify the social and j
economic impacts of constructing and operating a nuclear power station I

on individuals, communities, and institutions. To assure some level of
comprehensiveness, the cases to be studied would have to represent the
contextual diversity of nuclear power plant sites. Second, the research
would have to identify those variables which determine, or at least
influence, the variations in impacts experienced by communities. Third,
the study would have to compare objective measures of impact with sub-
jective evaluations of impact made by social groups that were studied.
This would serve two purposes; it would reveal how adequately objective
measures of impact delineate the scope of 1mpact assessment, and a cross
site comparison of the significance of impacts would help to focus staff
evaluations in future licensing activitics. The fourth and final research
objective involved the development of guidance and recomendations
to the NRC for improving its procedures and requirements in the conduct
of socioeconomic impact analysis and evaluation.

The objectives cited above necessitated a carefully developed research
plan. Indeed, this research effort places strict attention on methodology
through the use of a replicable method for analyzing impacts and through
the use of analytical techniques for extracting those impacts attributabis
to the nuclear power station from the matrix of other social and economic
changes in the community. We believe that the research described in
this document represents a state-of-the-art application of socioeconomic
methods in the retrospective assessment of nuclear power station impacts.

B/d6 J/(s/ k -

Michael Kaltman
Office of Nuclear Reactor Regulation

W. Clark Prichard
Office of Nuclear Regulatory Research
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ABSTRACT

The Post-Licensing Studies had four objectives. The first was to
identify the socioeconomic effects resulting from the construction and
operation of each of twelve nuclear power stations. The socioeconomic
variables examined included: economic, demographic, housing, government,

public response, and social organization characteristics. The second
objective was to determine the way in which the identified effects were
evaluated by study area groups. The third objective was to identify the
determinants of the project-related effects. This task required knowledge
of what combination of site, project, or other determinants was responsible
for the project-related effects and for the evaluation of the effects.

.

The fourth objective was to make recommendations with respect to assessment
methodologies that could best be used to project the socioeconomic effects'

of the construction and operation of proposed nuclear generating stations.
The objectives of the Post-Licensing Studies are met by the twelve individual
case studies and by the Summary Report. The case studies identified the
social and economic effects of the construction and operation of the

nuclear power stations and describe the evaluation of the ef fects by area
residents. The Summary Report describes the collective findings of the
individual case studies, compares the findings across sites to identify
possible determinants of the effects, and examines the implication of the
findings for future siting decisions and for the methodology most appropriate
for projective assessments.
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CHAPTER 1: INTRODUCTION

1.1 History and Purpose of the Post-Licensine Studies

In March 1978, the United States Nuclear Regulatory Commission (NRC) issued a

| request for proposal to conduct post-licensing case studies of the socioeconomic impacts

resulting from the construction and operation of twelve nuclear power stations. The
motivation for the research was the anticipated increased demand on NRC staff to

testify in licensing and permitting actions on the projected impacts of nuclear power
plants and the staff's needs for empirically based impact data. In October 1978, a
contract was let to Mountain West Research, Incorporated in association with Social

Impact Research, Incorporated to complete the proposed research.

The Post-Licensing Studies focused on four specific objectives. The first

objective was to identify the socioeconomic effects resulting from the construction and

operation of each of the twelve nuclear power stations. This task necessitated a clear
identification of the difference in a study area's socioeconomic conditions as they
occurred with the nuclear station and those that would have prevailed had the station not

been built. The principal socioeconomic variables that were examined included:
economic, demographic, housing, government, public response, and social organization

characteristics. The second objective was to determine the way in which the identified

effects were evaluated by study area groups. The evaluation depended on the attitudes.

and values of the group in light of the magnitude, duration, and distribution of the

| objective effects of the nuclear station. The third objective was to identify the

determinants of the project-related effects. This task required knowledge of what

combination of site, project, or other determinants was responsible for the project-
related effects and for the evaluation of the effects. The fourth objective was to

determine whether current assessment methodologies could have been used to anticipate

the most significant of the project-related effects. On this basis, recommendations were

to be generated with respect to assessment methodologies that could best be used to

project the socioeconomic effects of the construction and operation of proposed nuclear

| generating stations.

The four objectives of the Post-Licensing Studies are met by the twelve individual

case studies and by this summary report. The case studies identify the social and

! economic effects of the construction and operation of the nuclear power stations and

describe the evaluation of the effects by area residents. This Summary Report describes

I
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the collective findings of the individual case studies, compares the findings across sites

to identify possible determinants of the effects, and examines the implication of the
,

findings for future siting decisions and for the methodology most appropriate for |
projective assessments. 1

|

1.2 Three Mile Island Accident |

The Three Mile Island (TMI) Nuclear Generating Station was one of the nuclear

pla*4ts selected for study in the NRC project. The March 1979 accident at the TMI plant

had two principal effects on the scope of the post-licensing work. First, the research

related directly to the Three Mile Island nuclear station was expanded. This research
was analyzed and described in three reports: Three Mile Island Telephone Survey, a

summary of a July 1979 telephone survey assessing the socioeconomic effects of the

accident on residents in south-central Pennsylvania (Flynn, 1979); The Social and
Economic Effects of the Accident at Three Mile Island, a follow-up study describing the

accident-related socioeconomic consequences from late March through September 1979
(Flynn and Chalmers,1980); and the Three Mile Island Case Study Report, the document

describing the project-related socioeconomic effects of the pre-accident period, the two-

week period following the accidgt, and the subsequent two years (Flynn,1981). Second,
research on the remaining case studies was expanded to include the socioeconomic
consequences resulting from design modifications which came about because of the TMI

i accident, as well as changes in both public response to, and public evaluation of, the
nuclear generating facilities.

1.3 Organization of the Summary Report

The Post-Licensing Studies Summary Report is organized into a total of nine j

chapters. The following description briefly summarizes each chapter and the way in |

which it relates to the study objectives.
1

Chapter 1: Introduction

Chapter 1 introduces the history and objectives of the Post-Licensing Studies and
| provides an overview of the organization of the Summary Report. In addition, the effect

of the accident at Three Mile Island on the study design is discussed.

1

Chapter 2: Conceptual Framework for the Assessment of Socioeconomic Impacts

The assessment of project-related impacts requires a well defined conceptual
model that links the event or project being assessed to the affected variables of I

|

z
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interest. Whether the assessment is post facto or projective, a conceptual framework is

essential to the research design, to the selection of data to be collected, and to the

inferences which may be drawn. Chapter 2 presents the conceptual framework used in

the Post-Licensing Studies and relates it to alternative concepts proposed in the
l assessment literature.

Chapter 3: Methodology for the Post-Licensing Case Studies

An examination of the impacts of the construction and operation of a nuclear
generating station on local social and economic conditions over a ten- to fif teen-year

time period presents a potentially unbounded research problem. Chapter 3 describes the

methodology that was developed to provide the necessary focus for the case study

research and to maintain comparability among the individual case studies.

Chapter 4: Socioeconomic Changes due to the Construction and Operation of Nuclear

Generating Stations

~ Chapter 4 presents the major conclusions of the Post-Licensing Studies regarding

the objective, project-related changes in each study area's socioeconomic environment.

The chapter provides a basic description of the relevant characteristics for each project

and its respective study area. In addition, conclusions are presented on the identifiable
project-related changes in each study area's economy, demographic conditions, housing

and settlement patterns, public sector activities, and social organization. Data from the

case studies are summarized for all five socioeconomic characteristics, and variations in

the effects across sites are discussed.

Chapter 5: Public Response to the Construction and Operation of Nuclear Generating

Stations

| The assessment literature recognizes that public response to the siting,
construction, and operation of nuclear power stations is a complicated phenomenon.
Because the Post-Licensing Studies focused on a relatively small study area in the
vicinity of the plant, the causal factors responsible for the public response were studied

(i.e., was the response based on local issues, or did it spring from national or regional

concerns?) as was the relationship of the response to study area residents. A

chronological examination of the issues that arose at each of the case study sites is

| presented as well as an analysis of the effects of public response on study area residents

(including effects on social organization and decision-making structures-both in terms of
leadership and levels of participation).

3



Chapter 6: Socioeconomic Consequences of the Accident at Three Mile Island

In previous chapters (Chapters 3 and 5), the social and economic consequences of

the construction and operation of the nuclear generating station at Three Mile Island

prior to the accident were analyzed in conjunction with the other eleven case studies. In

Chapter 6, the effects of the accident at Three Mile Island on local residents are
examined (during the two weeks following the accident and during the subsequent two-

;

year period). In addition, the effects of the accident on the other case study sites are
examined, primarily in terms of public response and the economic effects of TMI-related

repairs and modifications.

Chapter 7:' The Significance of Socioeconomic Change due to the Construction and

Operation of Nuclear Generating Stations

Preceding chapters identified the objective, project-related changes in the study

areas' social and economic environment (Chapter 4), and described public response and

the effects of the accident at Three Mile Island (Chapters 5 and 6). Given the

established information base, Chapter 7 addresses the evaluation of the objective

changes by social groups in the study areas. Additionally, the overall significance of the

project-related effects it presented. Significancy was ascertained through a comparison
of the magnitude and duration of the effects and the way in which the effects were
distributed among, and evaluated by study area groups.

Chapter 8: Findins;s of the Post-Licensing Studies Relative to the Socioeconomic Impact

Literature

In Chapter 8, existing literature concerning the social and economic effects of the

construction and operation of nuclear generating stations is reviewed and related to

previously reported findings (Chapters 4 through 7). Chapter 8 comparisons are

organized around evidence of objective changes, the local evaluation of those changes,

and the overall judgments of significancy.

Chapter 9: Implications of the Findings for Projective Assessments and Planning Studies

Chapter 9 moves beyond the twelve case studies to the implications of their
findings for siting, projective assessments, and planning studies. The analysis examines

the extent to which significant problems associated with existing nuclear stations could

have been avoided either through better siting or through the improved anticipation of
adverse effects concomitant with effective mitigation planning. The chapter addresses

the organization and scoping of siting, assessment, and planning studies, as well as the

detailed technical issues involved in completing this work.

4



CHAPTER 2: CONCEPTUAL FRAMEWORK FOR THE ASSESSMENT OF
SOCIOECONOMIC IMPACTS

2.1 Introduction

i All phases of the Post-Licensing Studies research were completed within a
conceptual framework that connected the construction and operation of the nuclear
power stations to the socioeconomic characteristics of the study areas. Thus, the
conceptual framework provided a series of cause-and-effect relationships that linked the

nuclear power stations to changes in the socioeconomic environment. This causal model

allowed the consequences of nonproject-related actions affecting the study areas to be

separated from the effects of the nuclear station. Moreover, it served to focus the

research effort, thereby providing guidance for selecting relevant data and for

prioritizing tasks in the study process.

The socioeconomic assessment process has evolved rapidly since the mid-1970s.

During that time, two changes in the process have influenced the conceptual framework

adopted for the Post-Licensing Studies. First, assessment as an end in itself has been de-

emphasized relative to assessment as a means to effective planning. As a result,

assessments have begun emphasizing the socioeconomic variables that are important to

persons responsible for anticipating and ' mitigating the consequences of large-scale
industrial developments. This change has created an increased concern with the size,

composition, and spatial distribution of both demographic and economic effects and their

role in determining the demand for housing and for public facilities and services.

Second, socioeconomic assessments have begun to distinguish between objective

changes in an area's socioeconomic environment and the subjective evaluation of these
'

project-related changes by persons affected. The evaluation of project impacts by
affected groups has begun to play an increasingly important role in the assessment
process as decision-makers realize the importance of anticipating public response to

l programs and projects. Therefore, the conceptual framework of the Post-Licensing
Studies utilized an integrated approach that emphasized the socioeconomic

characteristics which are important to mitigation planning. In addition, the study was
designed to allow for the identification of the objective changes due to the project, the

( distribution of those effects to functional social groups, the determination of the groups'
| evaluation of those effects, and an overall evaluation of significance.

5
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The remainder of this chapter outlines the integrated approach taken by the Post-

Licensing Studies in the assessment of socioeconomic changes within a specified study

area resulting from the construction and operation of a nuclear generating station. It
identifies both the project-related driving variables and the variables in the cause-and-

effect relationships that determined project-induced changes in the study area's
socioeconomic environment. The chapter concludes by relating this conceptual
framework to other approaches described in the literature.

2.2 An Approach to the Assessment of Socioeconomic Change
due to Construction and Operation of a

Nuclear Generating Station

Despite the large number of effects due to the construction and operation of a
nuclear generating station, three variables are central to understanding the
socioeconomic effects of the plant on the area in which it is located: (1) the size of the

work force residing in the local area; (2) the amount of project-related materials,
equipment, and services purchased in the local area; and (3) the project-related taxes
accruing to local taxing jurisdictions. The project's direct employment and associated

wage and salary income provide the local area with an important economic stimulus as

local residents and in-migrating workers obtain project-related jobs. Additional project-

related income is generated when local purchases of materials, equipment, or supplies

are made by the utility or its contractor. Moreover, as project-related income is spent

and respent in the local area by workers, additional nonbasic employment and income will

be generated. Finally, the project's effects on the local tax base will result in a variety
! of fiscal effects, including secondary impacts on the provision of public services and

facilities.

This conceptual framework represents a relatively simple set of cause-and-effect

relationships that link the direct attributes of building and operating a nuclear generating

l station to an integrated chain of socioeconomic responses that may result. The
1

framework is shown schematically in Figure 2-1. The economic effects directly
1

associated with a project will lead to induced economic effects. These employment and

income effects are important in their own right. They are also important because they l

represent the demand for labor which, in conjunction with the local supply of labor,
determines the labor force in-migration necessary to balance local labor market
conditions. Net migration due to the project, in the form either of in-migration or
reduced out-migration, will be the principal determinant of project-induced population

6
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change, which will, in turn, affect housing demand and settlement patterns. The effects

on the public sector can then be examined. Changes in both revenues and facilities / 1

services demands may be expected. Finally, some changes in the social structure of an

area may stem from the changes outrned above. New groups may appear, the

characteristics of existing groups may change, and patterns of interaction among the

groups may be affected.

All of the previously summarized effects are observable changes in the
socioeconomic environment that can be studied independent of the value system of the

observer. For the sake of clarity, we have sometimes referred to these as objective

changes. It is well recognized, however, that defining the objective changes associated

with a project is only part of what is required. It is equally important that the salience
of the changes be described for those persons affected by them. This requires explicit

consideration of the values of affected groups in order to understand their evaluation of

individual effects and their overall evaluation of the project. This provides an important

part of the foundation for understanding locally based public response to a project as well

as providing very important input into the researcher's ultimate value judgment with
respect to the significance of the project.

2.3 Relationship of the Post-Licensing Studies Conceptual Framework
to Socioeconomic Assessment Literature

The theoretical framework utilized in the Post-Licensing Studies represents an

integrated approach to socioeconomic assessment that deals systematically with
economic and demographic changes; with effects on housing, settlement patterns, and

local government; with changes in social structure and public response; and with the
evaluation of those changes by functional social groups. By the late 1970s, the flow of
causation from economic effects to demographic, housing, public facilities / services, and

fiscal effects was well recognized. The federal resource management agencies, state

permitting authorities, and private energy and resource developers had all recognized the

major causal relationships linking the effects of these socioeconomic components. The

increased emphasis on project planning and mitigation (particularly in energy
development in the West) had focused attention on the need to anticipate project-related

effects, not only on housing, but also on public facilities / services demands, and on local

government resources available to meet those dem ands. While the particular

methodologies used to project changes in the individual components of a socioeconomic

assessment varied significantly, the overall conceptual framework which linked the

8
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components was quite similar. Therefore, the Post-Licensing Studies incorporated what
!

was, and what continues to be, the generally accepted view of the interrelationships I

among the components of the socioeconomic environment.I

In contrast to the previously described economic / demographic and public sector

variables, when the NRC Post-Licensing Studies were first conceptualized in 1978, there

were no causal models in the social impact assessment literature that described specific

relationships between project-related changes and measurable social processes.
Furthermore, the models that existed were generally not amenable for use in empirical

research. The methodological problems in social impact assessment were the result of

three interrelated factors. First, previous studies had failed to focus systematically on

changes in social structure and process. The appropriate unit of analysis, the functioning

sociological group, had not been identified. Most of the research used either the entire

community or the individual resident as the unit of analysis. Second, the analyses mixed

economic, demographic, and infrastructure effects with changes in social organization

and evaluation without recognition of the causal relationships that link the variables or

of the logical relationships that must be maintained among them. The numerous

checklist approaches to social impact assessment, such as the Social Assessment Manual

(Fitzsimmons, 1975), are symptomatic of this problem. Third, the failure of social

impact assessments to fully analyze and define the economic, demographic,

facilities / services, and fiscal effects of a proposed action resulted in an inability to
subsequently analyze changes in a community's socioeconomic resources and to analyze

the distribution of those resources among groups in a community. That is, until objective

changes in economic, demographic, and infrastructural conditions are defined and

distributed among groups, it is difficult to ascertain how group structure will be affected

er how group interaction patterns will be modified.
|

The Post-Licensing Studies present a social assessment component that is built on

a well defined causal chain of economic, demographic, and infrastructure relationships.
l Given these linkages, it is possible to focus directly on the truly social dimensions of the

1For a survey of the relevant literature and a more detailed discussion of the
relationships among these sets of variables, see Chalmers (1977).

9
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socioeconomic environment.I Moreover, the necessary building blocks for identifying

and analyzing changes in social organization are available as outputs from the previous

analyses. Given this foundation, the social analysis defines social structure and social

processes so that, within a given study area, social organization can be observed and

; described and significant social effects resulting from the construction and operation of |

a nuclear generating station can be discerned.

Additionally, the conceptual framework of the Post-Licensing Studies makes it

possible to evaluate project-related effects directly rather than as a subset of the social

analysis as had been the case in previous assessment work. The evaluation represents a

synthesis of all project-induced changes and their saliency to study area groups. The

decision-theory literature, as it is applied to facility siting by Keeney (1977) and to
water-resource planning by Keeney (1976) and Anderson (1981), explicitly recognizes that

resource and energy developments generate social effects in several dimensions, and that

the values of the affected publics are likely to vary with respect to some, or all, of those

dimensions. Thus, it is difficult to discuss evaluation unless objective changes in the
socioeconomic environment are well defined and unless those changes have been
distributed among the study area groups.

In summary, prior to the Post-Licensing Studies, the conceptual approach to
socioeconomic assessments exhibited a mixture of economic, demographic,;

infrastructure, and social effects with no logical sequence in the development of the

interrelationships among the components or in the evaluation of the effects. The

conceptual framework for the Post-Licensing Studies provides a structured relationship

that identifies the linkages between the study components. Out of this structure, a clear

picture emerges, both of the objective changes associated with the construction and
operation of nuclear power stations and of the importance of those changes to residents !

Iof the local areas.

|

|
!

|

IWilliam Freudenberg calls these " social-social" dimensions.

10
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CHAPTER 3: METHODOLOGY FOR THE POST-LICENSING CASE STUDIES

3.1 Introduction

The purpose of this chapter is to outline and describe the methodology utilized in l

l

the NRC Post-Licensing Studies. Following a discussion of the general methodological

issues raised by the studies and an overview of the structure of the individual case study

reports, a more detailed discussion of the way in which the study area was defined and of

the methods used to estimate major project effects is presented.

3.2 General Methodological Concerns

3.2.1 Post Facto Research

Retrospective versus projective focus

The intuitive appeal of post facto research is unquestionably great and much has

been, and will continue to be, learned from case studies. It is not commonly recognized,
,

however, that most of the analytic issues remain the same whether one is doing
'

retrospective or projective studies. For example, it is necessary to develop a model in
post facto research to hypothesize what conditions would have been in the absence of an

existing project so that the "with" and "without" scenarios can be compared to determine
impacts. While both the "with" and "without" conditions must be developed in a
projective assessment, the same model is used to develop both scenarios and the problem

is conceptually the same as in a retrospective study.

1

In spite of this fundamental similarity, post facto research and projective studies
exhibit very important differences in emphases; namely, projective assessments are more

| oriented to planning, while retrospective studies are more oriented to research. In
projective assessment, the object is not prediction for its own sake, but rather to

I anticipate project-related changes so that the changes can be accornmodated or
,

modified. In addition, because of the dynamic nature of the planning process, the need in

! projective assessments is not so much to produce a single picture of the future, but

rather to develop a projection and analysis process that can be used again and again as

new information becomes available. Project monitoring, for example, has become an;

essential component of the assessment and planning process.

| In retrospective assessments, the emphasis is different. Focus is on research
rather than planning-what can be learned about the nature and distribution of the

socioeconomic consequences resulting from the construction and operation of nuclear

11
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generating stations by studying places where nuclear stations have been constructed. To

the extent that these consequences can be isolated and their significance to local !

populations evaluated, the research objective, which is of intrinsic interest to t,ocial !

|scientists, has been accomplished. An additional question is raised, however-what are

the implications of the post facto findings for the way in which projective assessments

are designed and implemented. Thus, although the methodology for the Post-Licensing !
!

Studies is oriented toward the research objective of retrospective studies, it has also

been designed with the expectation that the findings will be relevant to the analysis and

planning requirernents of projective studies.

Attribution of project effects

Since the Post-Licensing Studies are post facto studies, an appropriate
methodology had to be identified for attributing changes in each study area's I

socioeconomic environment to the construction and operation of the nuclear generating

station under consideration. The methodologicalissues associated with determining what

would have happened in the absence of a given action require causal models with
predictive content. However, systematically tested causal models are not available for

all parts of the assessment process. Additionally, even in those parts of the analysis
where validated procedures exist, it is not always possible to re-create the historical
data necessary for their use.

To date, there has been no systematic attempt in the case study literature to base

an assessment of a nuclear station's impacts on an area's socioeconomic characteristics

as they existed with the plant compared to an hypothesized set of conditions without the

plant. Typically, studies, such as those by the National Association of Counties (1976),
describe the historical record in affected communities but make no attempt to attribute

causation to the nuclear station. The seriousness of the attribution problem varies

depending on the phenomena being studied. For example, in the case of traffic

| congestion on a site-access road, the causal link to the nuclear station is relatively easy

to establish. However, when analyzing changes in an area's economic, demographic,
! facil* ties / services, or social characteristics, establishing causation is much more

complex. Even in the case of community conflict over nuclear safety, the causal link to

the nuclear station may be complicated because of other issues of concern in the
community or the region.

12
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Two basic approaches may be taken in addressing the attribution problem. The

first is to identify and isolate the effects of all other exogenous forces acting on the
study area and to subsequently attribute the residual effects to the nuclear station. The

second approach involves making explicit causal arguments that directly tie postulated

( effects back to some known aspect of the construction or operation of the station.
Nevertheless, both approaches require the use and acceptance of the same kinds of

behavioral hypotheses. In other words, when using the first approach, it is necessary to

define the direct and indirect effects of other exogenous forces acting on the study area

so that the effects due to the station can be determined as residuals. When using the

second approach, the same kinds of hypotheses and behavioral relationships are used to

directly argue the nature and extent of socioeconomic effects stemming from the

construction and operation of the station. Thus, the most convincing case for attributing

effects to the nuclear station results from using both approaches-control of other
exogenous influences and the identification of direct causallinkages to the plant. Where
possible, both approaches were pursued in the case studies. In general, however, the

social and economic changes that occurred in the study areas over the ten- to fif teen-

year period of investigation were so complex that the second approach was relied upon
more heavily than the first.

Data availability and verification

Research for the Post-Licensing Studies posed significant data-collection and

verification problems. The study period for each site spanned ten to fifteen years, and
the project effects were distributed over large geographic areas containing numerous

governmental jurisdictions. Comparable time-series data were unavailable for many of
the key variables and could be reconstructed only through a combination of inductive and

deductive strategies. In general, reliance was placed on utility records, state and local

government data sources, newspaper accounts, and the recollection of key informants.

Each case study manager spent a total of four to six person-weeks in the project study
During this field work, approximately 100 interviews were conducted, most ofarea.

which were with study area residents. Since direct verification of project-related
information was difficult and of ten impossible, reliance was placed on the internal
consistency of information provided by a variety of sources. In cases where internal

consistency was maintained, the data were used with confidence; however, in cases
I

where information was inconsistent, caveats were offered or it was simply acknowledged
that it was not possible to determine what had transpired.

13
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With the exception of the 1979 telephone survey at the Three Mile Island nuclear

plant and a telephone survey at the Peach Bottom nuclear station (30 miles south of the
l

4

Three Mile Island facility), no surveys were conducted at the case study sites. Therefore, |

information on group values and attitudes and on the evaluation of the project's effects

by group members was based on interviews with key informants.

3.2.2 Conceptual Perspective on Cross-Site Versus Case Study Analyses

During the conceptualization phase of the Post-Licensing Studies, it was
recognized that two distinct models existed for designing the case study methodology.
Under one model, the research would focus on the ultimate comparison of the results as

they occurred across the twelve case study sites (i.e., the cross-site analysis). The other

model would begin by focusing on the individual cast studies. In either case, there had to

be a well defined methodology that would be pursued in a parallel fashion at each of the

study sites.

In the model that emphasized the cross-site analysis, it would be necessary to

decide at the beginning of the study what questions the analysis was designed to answer.

Following the identification of hypotheses to be investigated, both the dependent and
independent variables for which data would be required could be specified. The

presumption underlying this approach is that the prior knowledge regarding the
socioeconomic effects of nuclear generating stations would be sufficient to identify the

relevant hypotheses to be pursued at each case study site.

The second model represents a more inductive approach since it views the
individual case studies as hypothesis generating rather than hypothesis testing. The
emphasis of this approach is on designing a methodology that would be utilized in each

case study and that would reveal the significant changes in an area's socioeconomic
environment due to the construction and operation of a nuclear generating station. The

primary argument in support of this approach is that only af ter the case study analysis
i

has been completed would it be possible to identify the interesting and relevant i

hypotheses that need to be evaluated in the cross-site analysis. The problem associated,

|

| with this approach is that by not identifying the hypotheses at the beginning of the study,
1 there may be insufficient data to allow the subsequently generated hypotheses to be

tested rigorously.

|

|

|
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Because of the small sample size (twelve nuclear generating stations) and because

of the uncertainty surrounding the identification of key causal relationships, the Post-
Licensing Studies proceeded according to the second approach.

3.3 Site Selection and Preliminary Site Visit Report
|

'Ihe selection of the twelve nuclear generating stations to be examined in the

Post-Licensing Studies was completed by Nuclear Regulatory Commission staff in
October and November 1977. The site selection process was guided by the following six

considerations:

1. All nuclear units at the sites must have been operating for at least six months by
the time a contractor was calected for the Post-Licensing Studies.

2. The units should not have been constructed so long ago that relevant
socioeconomic data would prove difficult to acquire.

3. The stations should not have been the object of other post-licensing examinations.

4. Individual units should be at least 800 MWe. (Net electrical ratings of this
magnitude appeared to be within the range of the units proposed for future
construction.)

5. If possible, the final selections should exhibit a wide variation with respect to the
site's distance to a major city (which influences commuting and in-migration
patterns) and the rate of population growth in the plant's host county (which may
reflect socioeconomic changes associated with the plant's construction).

6. The selections should be balanced geographically.

Eighteen nuclear power generating stations that met the first four criteria were

identified. Those sites and associated data are illustrated in Table 3-1. As shown, this

set of stations furnished a broad range of settings for the Post-Licensing Studies. The
twelve stations finally selected for examination by the NRC are listed in Table 3-2 and
are shown in Figure 3-1.

Prior to the finalization of the case study methodology, a reconnaissance trip was

taken to each of the twelve stations identified for study. The purpose of the trips was to
increase the study team's understanding of the range of conditions at each site. Twelve

Preliminary Site Visit Reports were subsequently prepared; these described the
chronology of the project, summarized the construction (cost, work force, major
incidents) and operation (cost, work force, taxes, major incidents), provided an overview

of the local area, and summarized apparent socioeconomic impacts and issues.

15
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TABl.E 3-1

CANDIDATE SITES FOtt POST-LICENSING STUDIES OF SOCIOECONOMIC IMPACTS

Ifnst Cmmty
Distance to

~

Nearest
Year (s) of % of Total Popula- City Population

Commercial Construction tion of Per Capita incom_e_
(Thousan.Is)_ %Operation Completed Design within 50,000 %

Plant Name County / State Region (if applicable) (if applicable) MWe 5 Miles (Miles) 1965 1975 Change 1965 1975 Change

Fitzpatrick Oswego N.Y. NE 1975 821 3,000 36 2,452 4,565 86.2 93.7 109.8 17.2
Oconee 1-3 Oconee. S.C. South 1973, 1974, 1974 887,887,887 2,274 26 1,794 4,181 133.0 39.1 43.7 11.R
Peach Bottom 2A3 York, Penn. NE 1974,1974 1065,1065 6,145 35 2,698 5,766 113.7 257.0 285.6 11.1
Rancho Seco Sacramento, Calif. West 1975 913 352 25 2.991 5,903 97.2 601.4 688.0 14.4
Scrry 1&2 Surry, Va. South 1973, 1973 822,822 769 17 1,532 4,430 189.1 6.3 5.6 -11.1
Zion th2 Luke, Ill. Mid W 1973,1974 1040,1040 40,196 6 3,977 7,767 95.2 340.1 396.8 16.7
Browns Ferry 1-3 Limestone, Ala. South 1974,1975,1977 1065,1065,1065 2,618 30 1,682 3,977 136.4 41.1 43.5 5.8
Brunswick 1&2 Brunswick, N.C. South 1977,1975 821,821 3,550 16 1,208 3,763 211.5 21.6 32.6 50.9
Calvert Cliffs 1&2 Calvert, Md. NE 1975,1977 845,845 3,425 38 2,007 954 146.8 18.7 26.2 40.1
Crystal River 3 Citrus, Fla. South 1977 825 324 55 1,758 4,350 147.4 14.1 37.9 168.7e-a

* St. Lucie I St. Lucie, Fla. South 1976 802 1.165 40 2,006 4,814 139.9 46.5 66.3 42.5
St. Lucie 2 St. Lucie, Fla. South 0 842 1,165 40 7,006 4,814 139.9 46.5 66.3 42.5
Diablo Canyon 1 A2 San Luis Obispo,

Calif. West 99,92 1106,1106 10 45
McQuite 1&2 Mecklenberg, N.C. South 86, 54 1180,1180 3,066 17 3,092 6,421 107.8 307.9 375.0 21.8
Sequoyah 1&2 Daisy, Tenn. South 81,74 1148, 1148 1,455 16
Arkansas 1 Pope, Ark. South 1974 850 7,149 65 1,536 4,175 171.8 26.7 34.1 27.7
Arkansas 2 Pope, Ark. South % 912 7,149 65 1,536 4,175 171.8 26.7 34.1 27.7
D. C. Cook I Berrien, Mich. Mid W 1975 1054 10,599 28 2,861 5,789 107.3 159.8 170.8 6.8
D. C. Cook 2 Berrien, Mich. Mid W 98 1060 10,599 28 2,861 5,789 102.3 159.8 170.8 6.8
Salem 1 Salern, N.J. NE 1977 1090 1,507 27 2,838 5,878 107.1 59.9 62.6 4.5
Salem 2 Salep, N.J. NE 77 1090 1,507 27 2,838 5,878 107.1 59.9 62.6 4.5
Three MileIsland 1 Dauphin, Penn. NE 1974 819 36,372 9 2,736 6,17% 125.7 224.4 224.2 0
Three Mile Island 2 Dauphin, Penn. NE 97 906 36,372 9 2.736 6,176 125.7 224.4 224.2 0

Source: U.S. Nuclear Regulatory Coromission,1977.
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TABLE 3-2

NUCLEAR GENERATING STATIONS SELECTED |
|FOR POST-LICENSING STUDIES

m 1

l

Nuclear Plant Location

Arkansas 1 and 2 Pope County, Arkansas

Calvert Cll'is 1 and 2 Calvert County, Maryland

Cook 1 and 2 .Berrien County, Michigan

Crystal River 3 Citrus County, Florida

Diablo Canyon 1 and 2 San Luis Obispo County,
California

Fitzpatrick/Nine Mile Point Oswego County, New York

Oconee 1,2, and 3 Oconee County, South Carolina a

Peach Bottom 2 and 3 York County, Pennsylvania /

Rancho Seco 1 Sacramento County, California .

St. Lucie 1 and 2 St. Lucie County, Florida

Surry 1 and ?. 3. - Surry County, Virginia

Three Mile Island I and 2 Dauphin County, Pennsylvania

Source: Mountain West Research,Inc.,1981.

.

!
t
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3.4 Overview of the Case Study Organization
1

The individual case study reports were organized to reflect the conceptual
framework outlined in Chapter 2. This can be seen clearly in Figure 3-2, which identifies

the ten chapters of each case study report and indicates the logical relationships among
|

the chapters.

3.5 Study Area Definition

Before describing the methods used to estimate major socioeconomic effects of

nuclear stations, it is necessary to describe the procedure followed to define the " study

area" for each site.

A description of the region in which a nuclear power plant is located and the
identification and selection of the study area are important elements in the overall case

study methodology. To determine the appropriate units of analysis for this process, the

counties which were contiguous to the project site and which were recipients of
appreciable direct project effects were identified and a " study region" subsequently
defined. Within this " study region," exhaustive allocation areas were established
including the minor civil divisions (or municipal units) receiving appreciable direct
project effects. For each of the allocation areas, the distribution of jobs, workers,
purchases, and tax payments was determined for both the peak construction year and for

1978, the benchmark operations year. The distribution of direct project effects and the

population size of each of the allocation areas were then examined to identify those in

which the greatest intensity of direct project effects had occurred. Based on the

intensity of direct project effects and the relationships in the area, a study area was then

chosen.

:

| 3.5.1 Definition of the " Study Region"
i

Preliminary Site Visit Reports were prepared for each of the twelve nuclear
stations during the first five months of this study. These reports gave useful information

| on the direct consequences of the project as well as on the characteristics of the area in

| which the project was located. This provided the information to determine the set of
contiguous counties in which discernible effects of the project may have been felt.
Whether or not effects were discernible depended on interaction between the absolute

size of the effects and the size and complexity of the area in which the effects

occurred. For many sites, the " study region" was defined as a single county. At other
sites, the " study region" included four or five counties.

1

l

19 |

. - - _ _ _ _ _ _ _ _ _ _ _



_ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _____________ - - _ _ _ _ _ _ - _ _ _ _ - __ -- - __ _ _ . - ____.

!

CMAPTra 1s
1WTRODUCTIDIs

ir

CIAPTER 2e
OvtWWID8 A880 DESC9tPTION

OF T1tt Pen 3tCT
|

1P |

CliAPTts 3.
10tNTIFICAT10M OF Tilt STUDY ARPA

* Description of the study pegion
*Distritnetton of Workers, Satchence,

and Tamee

+5 election of the Study Area

t t t t

CllAPftp 4e CHAPTER Sa CHAPTts 6s CHAPTts 7:
RPfecTS DEI Tiet STUDT AptA ECOB80MT OtMOCRArtt!C IFTBCTS IM 1988 STUDT AptA EPPECTS ON STUDY AptA ETPECTS ODI STUDY AstA

Is005118C AMO SETTI.tMn#7 PATTP.pf8S COvrptIMCit? AMO FUt9LIC St:evtCESeteonsumic E! story of the study Area *Demographie Trende
$ 4 4 eSackground % enackgroundspecent Changes in the Economy epecent Changes in the Population

*Chenges in settlement Patterne * Changes in Coverment andeDeployment and Inem Ef fecto due *Fogmalation Ef fecte due to the Project and nousing selected Public Farvleento the Project

ettfects on Settlemaint Patterne eRitects on Covernment and
and tsoueing due to the Project Public Servicen due to Prolevt

I
i

i

OIAPTts Se
EPPECT5 ON Titt SOCIAL ST*UCTunt

IN Tilt STUDY AptA

'spectground of Croupe and Group ~ ~ ~ ~ ~ ~

Interrelationships

eDistribution of Effecto CHAPTts 9

* Changes in Social Structure

speeponse during Pre-Construction,
Construction, and Operation,,

erffects of socioeconnele consequence,
CHAPTem 10s in the Study Area on Public paspnge

suMMART ADID CONC 1MSIONS

FIGURE 3-Z ettfects of Public peeponen on Crourg
esweiery of socioeconomic Ef fect. In the study Area
of the Project

Case Study Organization .svoivation of the tff.ete by Cr pe *
in the study Area

esignificance of the Ef fecte

*0verall Evaluation of the Project



Once the " study region" was established, it was further subdivided into an
exhaustive set of places or allocation areas. Frequently, the county in which the plant

was located was disaggregated into several allocation areas, while the other counties in

the " study region" were not disaggregated below the county level. The disaggregation
| was based partly on conditions pertaining to data availability, partly on conditions

pertaining to the actual distribution of project effects, and partly on the desire to
maintain subcounty areas that made sense as functional economic or social units.

3.5.2 Distribution of Project Effects within the " Study Region *

Once the study region had been defined and allocation areas determined within it,

the incidence of direct project effects of four types was estimated for each of the
allocation areas. The direct project effects that were studied included: direct basic

|
employment (i.e., employment by place of work); residential location of direct basic
workers (i.e., employment by place of residence); purchases of services, materials and

equipment by the utility; and tax payments. Each of these was distributed to the
allocation areas for both the year of peak construction and the benchmark operations

year (1978). The aggregate incidence of direct project effects and indications of the
pattern of their distribution over time were principal components in the determination of

the intensity of direct project effects and the identification of the " study area."

Distribution of direct basic employment by place of work simply required
assignment of the project work force to allocation areas in which the nuclear station was

actually located. Conceptually, this distribution dealt with economic activity in terms of

a given number of jobs allocated te place of work. More important was the distribution

| of direct basic workers by place of residence. This refers to persons, not jobs, and
[

| allocates them by their place of residence rather than by their place of work.
|
|

The third criterion for selection of the study area required that the utility's

purchases of materials, equipment, and services be distributed among the allocation
| These data were developed from purchasing records of the utility and gave aareas.

reasonable sense of the volume of local purchases and of their distribution among the

allocation areas. Finally, tax payments were distributed among the allocation areas. It
was of ten the case that the allocation of taxes was quite uneven among jurisdictions

within the host county. Local governments outside the host county rarely received
|

|
revenue from the plant.

.
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3.5.3 Selection of the " Study Area"

Once the direct project effects had been distributed to the allocation areas, the I

concentration or intensity of the effects was measured for each of the allocation areas.
Areas in which the direct effects were absolutely small, or were small relative to the

level of other activity occurring in the area, were eliminated from inclusion in the study

area. The background considerations in this decision process were of two general types. |

First, there were the pragmatic considerations associated with defining the " study |
'

area." The larger and more complex the area, the more difficult the data collection and

analysis requirements to complev a case study. Thus, considerable emphasis was

placed on defining the study area in such a way that the research task was manageable,

given the level of effort allocated to each site. The second consideration had to do with
,

the fact that functional social and economic relationships exist in a region and, if they

are to be understood and play an appropriate role in the analysis, the study area must be

defined in a way that respects their geographic boundaries.

These considerations provided the context in which the final decisions were made

with respect to the areas to be studied. It is important to note that there was no a priori

claim, nor could there be, that these were impact areas. That judgment could only be
l

made at the end of the study after the full range of project impacts was determined. :
1

The methodology followed for selection of study areas was such that portions of a county
1were frequently chosen as study areas. Clearly, therefore, the question being addressed

in the Post-Licensing Stuiles was not an assessment of the total impacts of the nuclear,

station, but rather an assessment of the effects within a " study area" in which the
effects were generally discernible. Other effects certainly occurred in areas outside the

|

| study area, but the effort required to identify them would have far exceeded the
I

l resources of this study. In fact, it is not obvious that it would even be possible to
|

| identify many of these effects because they occurred in sufficiently large places that )
:,

they were neither noticed nor attributed to the nuclear facility. '

l

3.6 Methods Used to Estimate Major Effects
I

3.6.1 Work Force Characteristics'

;

An analysis of socioeconomic effects resulting from the construction and )
1

operation of a nuclear generating station required specific information about the project- |
related work force. First, the workers were divided into four groups: |
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1. Nonmovers-employees who were residents in the study area prior to
employment on the project and who did not move because of this employment;

2. Movers accompanied by families-employees who moved into the study area
because of employrnent on the project and who were accompanied by families;

3. Movers unaccompanied by f amilies (or single)-employees who moved into the
study area because of employment on the project and who were not
accompanied by f amilies; and,

4. Daily long-distance commuters-employees living outside the study area wha
commuted daily into the study area to work at the project.

During the construction period, information on worker characteristics was based
on interviews with union business agents; utility and contractor personnel; construction

workers who were presently employed by the utility; realtors; and apartment, mobile

home, and motel managers. In a few cases, worker surveys which had been conducted

during the construction period were available. For the 1978 operations year, employee
rosters were used to determine residency and family characteristics. Additional worker

information was estimated based on interviews with utility supervisory personnel and

with the workers themselves.
|

It is important to ' note here that the classification of the work force into

| nonmovers, movers, and commuters depends directly on the definition of the study area.

For example, a worker may well relocate in order to work on a project but may settle
outside the a ea designated as the study area. In this case, the worker wculd be

identified as a commuter, not a mover. On the other hand, had the study area been

defined to be larger, the same worker would have been classified as a mover. Thus,the

number of both movers and nonmovers will be lower relative to the number of commuters
in the case of a small study area.

|
!

| This point has serious methodological implications. If, for example, a principal

objective of the research were to forecast the supply of nonmovers that could beI

expected from a given area, some effort would have to be made to normalize with
respect to the size of the population living within a certain distance of the project. That
is, the question could be meaningfully posed as to what are the d'terminants of the
number of nonmovers per thousand residents living within 5 miles oi a project. Within

|

this framework, the effects of demographic characteristics, occupation, distance, and

I
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competing jobs could all be studied as they related to the supply of proje-t workers. This
approach would require, therefore, that areas of uniform size be studied at each of the

sites.

As has already been explained, the study areas chosen in the Post-Licensing
Studies are of different sizes. Some are small parts of an urban area, others are small

parts of a rural county, and others are comprised of entire counties. The rationale for

the study area selection was carefully constructed to best meet the overall objectives of
the study. Emphasis was placed, therefore, on areas within which socioeconomic effects

could be expected to be discernible and which made sense as functional social and

economic units. This resulted in a great deal of heterogeneity in study area size from

site to site and complicates the interpretation of the data on work force

characteristics. This cost in terms of being able to carry out analysis of work force
characteristics was recognized at the outset. It was decided that this objective should be

de-emphasized in this work because the absence of survey data on the construction work

force at most of the sites makes this analysis speculative in any event. The more,

effective way to approach these questions is based on the use of survey data and
homogeneous study areas as in the work of Malhotra and Manninen (1980).

3.6.2 Economic Effects

3.6.2.1 Introduction

The purpose of this subsection is to describe the methodology used to estimate the

economic consequences of the construction and operation of the nuclear generating
stations. It is necessary to address the effects of the project on economic activity in the
area studied (i.e., jobs and income on a place-of-work basis) and the effects of the
project on the labor force status of study area residents (i.e., total labor force,
employment, and income characteristics on a place-of-residence basis).

To accomplish these objectives, an economic base analysis (supplemented with an

input-output analysis) is utilized. The premise of the analysis is that the economic
activities of the project-the direct employment at the project, the purchases of goods

, ud services for the project, and other market effects of the project (for example, the
consequences of the massive taxes paid by many of the utilities)-caused additional

| economic activity in the study area. The determination of the total project effects on
i
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employment and income in the study area requires the quantification es both the direct

project activity and the additionalinduced nonproject activity.

3.6.2.2 BasicIncome and Employment

Direct Basic
The first of the three components of total project-related basic income and

employment is designated as " direct" basic income and employment. Workers employed
in the actual construction or operation of the plant are referred to as " direct" basic

iemployees; the income they earn is " direct" basic income. The income and employment
of these workers are discussed in two ways: (1) on a place-of-work basis, to show the

number of jobs and amount of income generated by the project and the effect of these

jobs and income on the study area economy; and (2) on a place-of-residence basis, to
show the number of area residents employed at the project, their income, and the effect

on the study area labor force. The determination of direct basic income and direct basic

employment by place of work is derived from project employment and wage data.
Because of differences in residential and wage characteristics, the direct basic work

force is considered to be a composite of three types of workers: (1) construction

workers; (Z) regular operations workers; and (3) repair, maintenance, and refueling

workers. The determination of direct basic income and employment by place of

residence in the study area requires information about the wage rates and residential

locations of each of the three types of direct basic employees.

Indirect Basic
The second component of total project-related basic income and employment is

referred to as " indirect" basic, the earnings and employment resulting from the purchase

of goods end services in the study area for plant construction and operation. The amount

of indirect basic income produced by a given value of purchases is determined by the
ratio of indirect basic income to product value, which varies according to the type of

goods or services involved in the transactions. The indirect basic income and

employment in the study area resulting from the project are calculated by applying an

incom e-and-e m p:oym en t-t o-valu e-o f-pur chase s ratio derived from the Regional

Industrial Multiplier System (RIMS) to the total value of materials purchased by the

.
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utility in the study area. The RIMS approach is well documented elsewhere and is not
described in detail here. (U.S. Water Resources Council,1973.)I |

I
"Other" Basic '

|

The third component of total project-related basic income and employment is
referred to as "other" basic. This category of basic income and employment accounts for

changes in basic employment or income beyond those described above. In particular, the

project may result in wage-induced effects and fiscally induced effects. In the case of

wages, it is often suggested that the higher wages paid at the nuclear station may attract

workers from lower paying jobs. If those workers could not be replaced, or if the
resulting higher wages rendered the activities unprofitable and they subsequently ceased

to exist, the resulting reduction in income and employment would be considered a
reduction in "other" basic.

|

The second possibility is that the large amounts of plant-related tax revenues

associated with sorne nuclear stations may generate public sector employment.
However, it is important to distinguish this "other" basic employment in the government

sector from nonbasic government employment that results from the multiplier effect of

basic income. Most public sector employment (such as school, sanitation. and police) is a

direct function of economic and demographic growth; thus, only if there has been an
increase in government employment beyond that expected to accompany associated

population, employment, and income growth would part of the government employment
growth be classified as "other" basic.

.

1

l

1

IIn general, the RIMS technique develops industry-specific input-output
multipliers based on national interindustry relationships at the 496-sector level of l
disaggregation, adjusted 'to reflect the availability of required inputs from suppliers in '

the county. In the simplest case, if an industry does not exist in the county economy, any
requirements from that industry are assumed to be supplied by imports from outside the j
county economy. If an industry does exist in the county at the same, or greater, i

proportion to the county economy as the industry is to the national economy, the county
|demands from that industry are assumed to be met within the county economy. If an

industry represents a smaller proportion of the county economy than it does of the
national economy, some of the county demand is assumed to be supplied from within the
county and some is assumed to be imported. (Drake, personal communication,1980.)
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|

Total Basic Income and Employment

Total basic employment and income are the sum of the three basic

components-direct basic, indirect basic, and "other" basic. It is useful to note the

c combination of empirically based and deductively derived conclusions on which this
i

methodology depends. For example, primary data concerning direct basic employment
|
' and income were obtained from the utility although some of the necessary data

categorizations required assumptions based on key informant interviews. Observations
|regarding indirect basic employment could not be made directly, since few workers (or

their employers) would recognize that those jobs were the result of purchases made by a

utility company in the course of the construction or operation of a nuclear generating
station. Consequently, primary data obtained on local purchases were converted to local

employment and income figures based on deductive reasoning and secondary data
sources. The resulting estimates were scrutinized to determine whether any primary
data existed that contradicted or refuted the derived results. This mixture of

empirically based and deduced results is characteristic of the methodology pursued
throughout the study.

3.6.2.3 Nonbasic Income and Employment

Nonbasic employment and income, the final component of project-related

employment and income effects, result from the expenditure (and re-expenditure) of
basic income in the local economy. The amount of project-related nonbasic employment

and income in the study area economy is determined by the interaction of two factors:

(1) the amount of " effective" basic income created by the project, and (2) the size of the

nonbasic-to-basic employment and income multipliers in the local economy. Both of

| these factors are influenced by the study area's economic characteristics.
l

Effective Basic Income

A proportion of the project-related income is earned by workers who maintain
residences outside the study area. These workers generally spend a smaller proportion of

. their income in the local area than do resident workers earning the same income who live
| " full-time" in the study area. To account for this, the project-related basic income must

be adjusted so that each dollar is equivalent in its effect on the study area economy.
| Once the income has been adjusted so that it is equivalent to income earned by local

workers, it is referred to as " effective" basic income.
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Two principal factors affect the amount of effective basic income that results
from a project: (1) the residential location of the workers earning the basic income, and

(2) the magnitude of outside financial commitments (i.e., the maintenance of a household
,

' outside the study area) among workers residing in the study area. The effects of these
{
j factors are analyzed by dividing the project-related basic workers into four groups:

| nonmovers, movers accompanied by families, movers unaccompanied by families (or
i

single), and daily, long-distance commuters.

Based on information concerning residential location, commuting patterns, and

outside financial commitments, as well as on an examination of the availability of goods

| and services in the local economy, the basic income of each of the four groups is
weighted so that its effect, in terms of generating induced economic activity within the
study area, will be commensurate across groups. The resulting weighted income estimate

is referred to as " effective" basic income. Because tl.e county-specific multipliers are
based on the consumption patterns of county residents (r.onmovers), nonmovers serve as

the standard for defining effective basic income; all of their income is treated as
effective (i.e., their income is weighted by a factor of 1.0). For each of the remaining

categories of workers, data outlined by the Consumer Expenditure Survey (U.S. Bureau of

Labor Statistics,1973) were utilized to determine the proportion of income spent in the

local area by those workers compared to the amount spent by nonmovers. Examination

of the study area economy and discussions with workers, local planners, and area
residents were used to estimate the percentage of local expenditures for each of the
major consumer items made by each category of workers.

Based on these estimates, the relative effect on the study area economy of
income paid to each of the four groups was calculated by dividing the percentage of Iccal

total expenditures for each group by the percentage of total expenditures made in the
study area by nonmovers. Based on these calculations, the income of nonmovers and

movers accompanied by families was weighted by a factor of 1.0, while the income of

unaccompanied movers and daily long-distance commuters was weighted by a factor of
less than one.

Noobasic-to-Basic Multipliers

The second set of factors used to determine the nonbasic employment and income

effects of the project in the study area are nonbasic-to-basic employment and income

multipliers. The size and characteristics of the economy being analyzed determine the

28
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size of the multipliers-the larger and more diversified the economy, the larger the

multiplier. The nonbasic income and employment to effective basic income multipliers

employed in the analysis were derived from a county specific input-output analysis by the |

RegionalInterindustry Multiplier System (RIMS).I
!

|

When the study area represented a subcounty area, additional adjustments were

necessary to reduce the size of the multipliers so they would be appropriate to the size

of the study area economy. This adjustment was made by applying the results of
research on the size and distribution of nonbasic response to increased basic activity in

size-ordered economic systems (Anderson et al.,1981). Data from this research were

used to calculate the ratio of nonbasic response to an increase in basic income among

economies in a system based on the position of the economy in a six-order size
hierarchy. The placement of an economy in the size hierarchy is based on the total
personal income of the area's residents.

For small study areas, it is possible ' to check the estimates of nonbasic
'

employment against employment records in the study area and come to conclusions based

on both the derived and empirically based estimates. For large study areas, however, the

nonbasic response is a sufficiently small part of total employment change that it is
impossible to directly observe the consequences of the nuclear station. While all

exogenous forces acting on the economy could be quantified, it would still be necessary

to use a multiplier analysis to attribute nonbasic response to the exogenous changes so

| that the effect of the nuclear station would remain as a residual. The alternative is to

| estimate the effect of the station directly, as has been suggested here.
l

3.6.2.4 Summary

The sum of the four components of project-related employment and income-
direct basic, indirect basic, "other" basic, and nonbasic-is the total employment and

income created in the study area by the construction and operation of the nuclear
station. These data are presented on both a place-of-work and place-of-residence basis,

given assumptions based on labor force availability and commuting patterns. In general,

if the demand for labor in the study area has been growing faster than the local supply, it

!

| I Individual analyses were conducted by Ronald Drake of Regional Analytics for
each of the twelve counties.
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|

| is assumed that the indirect basic, "other" basic, and nonbasic workers are movers. On
I the other hand, if the demand for labor has been sluggish relative to local supply

(perhaps, the area has been experiencing out-migration), the indirect basic, "other" basic,

and nonbasic workers are assumed to be nonmovers. In intermediate cases, a mix of
movers and nonmovers is assumed. |

The above analysis was completed in detail for each case study for the peak
construction year and the benchmark operations year. The final step in the estimation of
project-related economic effects was to take those estimates and calculate the ratios of

total project-induced employment and income to direct basic employment and income for

these two years. Ratios were then interpolated for all intervening years. This provided

the basis for estimating project-induced effects over the entire study period based on the

annual series of direct basic employment. Figure 3-3 provides a summary of the steps

used to estimate the total project-related employment and income effects.

It should be noted that at the outset of this study, serious consideration was given

to the feasibility of modeling all economic change occuring in the study area over the
study period. This would have enabled an analysis of economic conditions "with" and
"without" the nuclear station with the difference between the two being the measure of

impact of the station. The procedure would have required that an exhaustive set of
effective basic income estimates be prepared for the entire study period. A simulation

model would then have been calibrated so that the actual course of employment and
income change over the study period was well accounted for. Once the model was

constructed and its ability to reconstruct the actual experience of the study area
demonstrated, another simulation could have been run except that all activity due to the

nuclear station would be deleted. The two simulations could then be compared to
determine the impact of the nuclear station.

This analysis would have required that county (or multiple-county) study areas be

used because of data constraints. Even more important, comparable effort to that
devoted to the study of the nuclear station would have to have been devoted to the

analysis of all exogenous events impacting the study area if this procedure were to have

been pursued. It was ultimately determined that the increased level of effort associated

with this approach was not justified in terms of increased reliability of the results. In
fact, it was felt that more reliable results would be obtained by concentrating directly on
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FIGURE 3-3

ESTTMATION OF PROJECT-RELATED EMPLOYMENT ANDINCOME EFFECTS
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the nuclear station and then tracing, consequences stemming from theout the

construction and operation of the station.

3.6.3 Demographic Effects

The determination of project-related demographic effects was keyed to estimates
of basic and nonbasic employment associated with each nuclear station. Two sources of

population change were considered: (1) increases due to the in-migration of workers and

their household members, and (2) increases resulting from the diminished out-migration |
of local residents and their household members.

The project-related population increase due to in-migration to the study area was
composed of movers and their accompanying household members. The distribution of the,

basic and nonbasic jobs among the four categories of workers was based partly on local

labor market conditions and commutation patterns and partly on survey data assembled
for similar projects (Malhotra, 1979). Average family size for the direct basic

construction workers was also based on construction worker survey data compiled by
Malhotra (1979), while family size data for direct basic operations workers, indirect and

"other" basic workers, and nonbasic workers were based on state-specific census data.
|

|

Workers and their household members who would normally have out-migrated
during the project period to obtain employment, but who stayed because they found work

in project-related jobs, comprise the second mmponent of project-induced population
change. To estimate the magnitude of this project-induced population effect, the
number of nonmovers employed in project-related jobs was considered in light of other

local employment opportunities and of unemployment and migration patterns for the
! study area. In most of the study areas, the strong labor demand relative to labor supply

and the associated in-migration made it clear that this effect was of no quantitative
importance. However, in a few cases, where study areas had been experiencing little or

no growth and had been characterized by out-migration, it is assumed that a portion of
i

the jobs obtained by local residents (nonmovers) may have prevented out-migration that

would otherwise have occurred. While these estimates are necessarily conjectural, when

they are considered in light of the number of nonmovers and the dominant demographic l

and migration trends affecting the areas, they are reasonable order-of-magnitude
estimates.

|

|
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It is here that a modeling approach is essential to an accurate estimate of
population effects. Economic / demographic simulation models are now commonly used to )

| represent the interaction between labor demand, labor supply, and migration (Mountain
West Research, Inc. 1982; Anderson et al.,1981). If such a model had been used,

economic / demographic conditions with the nuclear station could have been contrasted to

conditions without the station in order to estimate the effects on migration. As wna

explained in the previous section, there were several disadvantages of this approach that

caused it not to be pursued.

3.6.4 Honsimr and Settlement Pattern Effects

The purpose of this section is to describe the methodology used to estimate the

effects of the nuclear station on the study area housing stock in terms of new

construction, upgrading or conversion of existing units, and increased use of mobile
t

homes or apartments. The effects of the project on the cost and availability of housing

were also examined using key informant interviews and available secondary data.

Increased demand for housing is created by the construction and operation of a

nuclear generating station through the in-migration of workers and their accompanying
household members and through the retention of local residents who would otherwise

have out-migrated. Information on household status was used to generate estimates of

the increased demand for housing units due to the nuclear station. Information on the

composition of the demand by type of unit was included in those cases where it was
available. This project-related demand was then contrasted to the increase in the
housing stock over the study period to identify the importance of the nuclear station in

determining housing market conditions. Finally, available secondary data were examined

for evidence of changes in the cost and general availability of housing due to the

project. While data limitations tnade rigorous examination of these questions difficult,
conclusions could be drawn based on existing data and key informant interviews.

3.6.5 Local Government Effects

The examination of the effect of the nuclear station on local government presents

difficult methodological problems because of the number of jurisdictional units in each
study area and because of the complexities associated with an analysis of several service

areas for each jurisdiction. Therefore, this section focused on the structure of political

units in the study area; the revenues and expenditures of major governmental agencies;

and the cost, availability, and quality of selected public services. These three dimensions
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received emphasis because they provided sensitive and comparable indicators of project

effects and because they affected many aspects of social organization in the
community. The analysis is designed to highlight cha ges associated with significant
social or political consequences rather than to provide a comprehensive fiscal evaluation.

The analysis began by examining the political structure of each study area for |

evidence of changes in structure or process due to the nuclear station. A detailed |

|analysis was then made of the direct revenue flows from the project to local government ;

jurisdictions. Changes in tax bases as well as in tax rates were examined over time to

estimate project effects. No attempt was made to estimate revenue flows from induced

residential or commercial property or from higher levels of project-induced consumption

sales in the study areas.

Following an examination of the direct revenue effects, total expenditures and

their functional distribution were scrutinized for any project-related effects. Because of

the large number of expenditure cctegories and their varied d'eterminants, few effects

could be attributed to the nuclear stations without a more detailed analysis. Thus, three

public services-education, transportation, and public safety-were selected for more
;

detailed examination. The objective was to examine these services for any project-
related changes in their quality, cost, or availability.

The selection criteria for these services required that they be identified in the

assessment literature as being vulnerable to impact and that they be ones for which:

1. The magnitude and nature of project-related demand could be estimated with
reasonable confidence;

2. The mechanisms / alternatives for response (by public services) to increased
demand were relatively straightforward and direct; and

3. The project-related demand was potentially of sufficient magnitude to affect
the quantity, cost, and availability of the service.

IThe first two conditions are critical if, as in this study, a substantial portion of
the analysis is based on the evaluation of key officials. Unless these key officials have a
clear understanding of project-related demand, this evaluation will not be valid.
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An additional reason for selecting transportation and public safety for analysis
I

was that they exemplify services which are affected by commuters into the study area as |

well as by permanent residents of the area. While most case studies also include a brief

discussion of the project's effects on social services, social services were not analyzed in

l detail because the relationship between the types of project-related changes is not
sufficiently clear and because the provision of social services is shared by such a wide

variety of governmental agencies that accurate analysis was beyond the scope of this

study.

The analysis of each of the selected services begins with a consideration of
project-induced demand, then considers revenue effects due to the project, and concludes

with an appraisal of the overall effects of the project on the cost or availability of public

services.

3.6.6 Social Structure Effects

Social impacts of large industrial projects such as nuclear facilities can be
assessed in three major ways. Project effects on social change have been measured by

attempts to define changes in a number of basic social activities such as changes in
crime and divorce rates. The experience in attributing these changes to a nuclear plant

or a rural industry has not been successful. In areas where major social changes have

occurred (e.g., boom towns), the social indicator approach has been of some use.
IIowever, in areas where large demographic change has not occurred due to a project,

this approach has not adequately addressed the problem of project attribution.

Further, while the use of various indices to measure social well being has been

used to measure the degree to which social change is positive, there does not exist a set

of indices or standards that is universally accepted. The attribution of such changes to

an individual event, such as building a nuclear facility, poses methodological problems.

Measuring social change at aggregate levels-income, education, crime rates-does not
,

t

focus on the causal mechanisms that shape the change. Moreover, statistical

measurements of change by means of social indicators usually have not addressed the

issue of group variation in the social attribute that is being investigated.

Social impacts have also been defined on the basis of individuals' judgement of the

changes and its effects on the individual or community. Thus, individuals have been
asked to identify the present or probable impact and their evaluation of the change.
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Although such assessments are worthwhile and important, especially in light of the
increased inportance placed on public involvement, they are evaluative. As such, they

are most valid in measuring the perceptions and evaluations of the changes at the time of

the interview. The Post-Licensing Studies included an evaluation component of the

effects, but objective indicators of social impact were important to gauge, particularly

for projective purposes.

Thus, the approach taken considered the need for measuring " objective" social

changes and the understanding of causal mechanisms for these changes. For projective

purposes, it was important to link economic, demographic, and other effects to social

impact. It was also important to identify the gains and losses of the effects and the
variation of these in a study area. The question of who gains or loses as a result of a

project's effects, and the consequences of this to social structure and behavior, has
received much theoretical attention; however, few empirical studies had been undertaken

prior to the Post-Licensing Studies. Variation in effects may result in changes in

stratification patterns, political organization, and group evaluation and response. Thus,

the approach adopted herein was based on determining socia. structural changes-an

examination of organizational change on the basis of the distribution of effects. Such
studies in the socialimpact assessment literature have tended to examine the " structure"

of interaction and community coping mechanisms.

Social structure effects are identified by describing the major functional social

groups at the beginning of the study period, the characteristics of the groups, and the
major features of the relationships among the groups. A premise of the study is that

Irelationships among people in a community are structured and that people in a

community form functional and interacting groups that can be identified and described.

The aggregation of study area residents into groups has three principal
objectives: (1) to define groups which accurately reflect the functional organization of

people within the study area; (2) to identify groups to which differential effects
governmental) of the nuclear stations were(economic, demographic, housing, or

IWarren's (1978) definition of a community is used: that combination of social
units and systems that performs the major social functions having locality relevance.
Functions are defined to include: production, distribution, consumption, socialization,I

social control, social participation, and mutual support.

|
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distributed or for which the evaluation of those effects is unique; and (3) to identify
groups which are discernible to study area residents and upon which they can focus in

discussing the composition of the community, the economic, political, and social
relationships within the community, and the distribution of project-related effects
community wide.I

Based on a review of the literature on community organization, social structure,

and large-scale project effects, seven attributes were identified that seemed most
critical to the specification and description of the groups and the social structure, and to

the analysis of the effects of the nuclear project on them. These seven attributes were:

(1) Size of the group;
(2) Livelihood of group members;
(3) Demographic characteristics;
(4) Geographic location (residential and occupational);
(5) Property ownership characteristics;
(6) Dominant attitudes and values toward growth, environment, community

participation, and planning; and
(7) Patterns of interaction among group members (cohesion).

A profile of each group was developed on the basis of these seven attributes by

synthesizing secondary data and information from key informants. Because the purpose

of these profiles is to explicate the social structure and to provide a basis for the
analyses of project effects, the modal characteristics of each group were described as
well as an indication of the group's diversity.

The patterns of interaction among group members are examined for three spheres

of activity-economic, political, and social. The focus of the discussions regarding the
interactions among group members in these three spheres is as follows: employment and

income; political control, representation, and participation; and social participation or

| control of formal social organizations and the degree of infortnal social contact.

j Once the groups within the study area are identified and characterized and the
l

relationships among the groups are defined, the economic, demographic, housing,
government, and public services effects of the project are distributed among the
groups. Changes in the profiles of the groups and in the relationships among groups '

during the study period are then identified, and the role of the project in those changes is
. determined. Much of the information is based on interviews with key informants who
l
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were knowledgeable about the groups in the area. Secondary data were also used to

substantiate the information provided by the key informants and to further define the

groups.

Thus, the overall strategy in attributing changes in social organization in the study

area to the nuclear station is to distribute project effects to groups, examine the
resulting changes in group profiles, and then see whether the changed group profiles

appear to have had any effect on patterns of political, social, or economic interaction

among groups. To the extent that the number of groups, the profiles of the group or the

interaction patterns of the groups have been affected, the nuclear station will be said to

have caused a change in the social organization of the study area.

3.6.7 Public Response

The Post-Licensing Studies addressed the question of public response as a
component of social impact assessment. Public response is defined as expressions of

concern by local governmental bodies and/or the public to the nuclear plant and its
potential or real effects. Public response may manifest itself in concern over effects
that may or may not be expressed in the political arena. Public response may in itself
also have effects on social structure and behavior, in particular changes in political

patterns of behavior. The analysis of public response also assessed the degree to which

the existing local political authorities addressed problems resulting from the plant and

the way in which these were handled. Were changes necessary in the political structure

to effectively deal with plant-related issues? Prior to this study, these issues were not

systematically addressed in socioeconomic impact studies.

The description and analysis of public response is a logical step following the
assessment of the distribution of effects and changes to social groups. The effects of the

plant on the social groups and the evaluation of these effects (perceived or real) in the

context of group values set the stage for understanding group behavior and response. |

l

What were the plant-related issues and to what degree did study area residents
participate in resolving the issues? To what degree were community norms-levels of
political participation, values with respect to growth, and methods of resolving
community conflicts-important in understanding study area response? |

In describing the public response, the issues regarding the nuclear plant are

identified; the relevant institutions, constituencies, and political activities are described;
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and the effect of public response on the study area's sociopolitical process is assessed. In

addition, the degree to which residents of the study area participated in public activity is

ascertained, their level of concern over the facility is gauged, and the salience of issues

provoked by the construction and operation of the nuclear facility is measured.

Two types of public response arose during the study period: (1) the formal
response within the hearings and legal process through the contentions of the interveners

and the viewpoints expressed by those who made limited appearances, and (2) the

informal response outside the hearings process. Resolutions passed and public statements

made by governmental bodies and business organizations and the use of the press by

environmentalists are examples of such informal activities. Key informant interviews,

existing public opinion surveys, and accounts in the local and regional press are the key

sources of information for the public response section.

3.6.8 Evaluation and Significance

Of particular importance in this study was ascertaining the evaluation of the

project's effects on study area residents. Earlier, the study examined the magnitude of

the objective effects distributed by group. In this section, the analysis focuses on the
individual group's perception of the effects on a number of dimensions. Evaluation of the

effects is based on the group's perception of the magnitude and duration of each effect-

economic, demographic, housing, fiscal, and social-on the group. In addition, each group

is asked to assess the importance of the effects of the plant to the group and to the study
area as a whole.

Existing studies are available that have measured the community's perception of

j impacts, but these studies have tended to aggregate individual comments and have not

| dealt with social groups per se. Moreover, these studies have tended to elicit
|
| observations of the impacts at a given point in time. The approach of the Post-Licensing
| Studies addresses the evaluation issue over the entire historical experience of the plant.

|

| The final section of each case study report is an assessment of the significance of

the project and, as such, serves as a summary statement. Project significance is
determined by the following parameters: the magnitude and duration of the plant's

l effects; the distribution of the effects across groups; the evaluation of the plant and its

effects; and the importance of the plant vis-a-vis other developments or events in the
study area.
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CHAPTER 4: SOCIOECONOMIC CHANGES DUE TO THE CONSTRUCTION
AND OPERATION OF NUCLEAR GENERATING STATIONS |

4.1 Introduction

The foundation of this study is the socioeconomic assessment of twelve nuclear

generating stations. The first objective of the study is to determine the nature and |
I

extent of socioeconomic changes experienced in the vicinity of these plants as a result of |

their construction and operation. The purpose of this chapter is to summarize the
changes experienced in socioeconomic conditions at each of the twelve case study sites.

The discussion of project effects is organized around the conceptual framework explained

in Chapter 2. The effects are estimated and attributed to the nuclear generating

stations using the methodology presented in Chapter 3. Once the effects have been

summarized, variation in effects across sites is examined and an explanation is sought in

terms of project characteristics and area characteristics, or the characteristics of other
external forces acting on the area at the time.

The discussion begins with a brief description of the twelve projects and the areas

in which they are located. These characteristics are then related to the sampling

stratification criteria described in Chapter 3. Having identified the twelve sites, the

areas to be intensively studied are identified for each site. These " study areas" are

defined according to the criteria described in Chapter 3. They range from entire

counties to one or two townships that make up only a small fraction of a county.

The direct and indirect changes in socioeconomic conditions in the study area

resulting from construction and operation of the nuclear generating stations are then
organized in terms of the causal model presented in Chapter 2. The characteristics and

residential location of the work force at each site are first identified. This is followed
by a summary of the economic consequences of the project, in terms of both employment

and income. Employment change is linked to demographic change in the study area, and |

change in demographics is, in turn, linked to change in the housing market demand and to

changes in both the revenues and expenditures of local governments. Chapter 4

concludes by summarizing the changes that occurred in the social structure of the study

areas due to the project. |

It is important to note that all of the material reviewed in this chapter deals with

" objective" changes associated with the nuclear generating station. Issues deallag with

40



!

the response and subjective evaluation of local residents to these changes are presented

in Chapters 5 and 7. The intent here is to identify the changes in underlying
socioeconomic conditions that were the basis for these reactions and evaluations.

4.2 Project and Project Area Description

4.2.1 Project Characteristics

The twelve projects investigated in the case studies are identified in Table 4-1.

Five of the sites are located in the South, four in the Northeast, two in the West, and one

in the Midwest. Most of the projects were announced in the mid- to late 1960s.
Typically they included two units, each having a net output of about 800 Mw. The

issuance of construction permits was clustered in the years 1968-1970 with operating

permits gen.cally following four to six years later. Two of the projects, Nine Mile Point

and St. Lucie, had units still under construction in mid-1981. Operating permits had also

not been issued for Diablo Canyon at that time.

The timing associated with the construction of the twelve projects is such that all

except Diablo Canyon had some operating experience prior to the commencment of case

study research in 1978. Peak construction typically occurred during the period 1970 to

1972-a period of sufficient recency to allow for the efficient collection of both primary
and secondary data.

Table 4-2 presents a few characteristics of the areas in which the projects are
located. Three measures of population are presented-population within five miles,
population of the host county, and distance to the nearest city of 50,000 or more
persons. These are supplemented with information on the growth experience of the
county over the period 1970 to 1980 together with an indication of the major factors
responsible for growth.

Each of the three population measures gives a different perspective on population

density in the vicinity of the site and they must, therefore, be considered jointly.
Population in the immediate vicinity of the sites ranges from over 36,000 within a five-
mile radius of Three Mile Island, to fewer than 1,000 at four of the sites. It doesn't
necessarily follow, however, that the projects located in sparsely settled areas are
located in the smaller counties. The two California sites are among the four sites least

41

__ _ __ __



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .-

TABLE 4-1

PROJECT LOCAT70N AND CIIRONOLOGY

Location

Nearest Announcement Construction Operating
Project Name State County Town / City Date Units Size Permit Permit

Arkansas Arkansas Pope Russellville 1967 Unit 1 836 M w 1970 1974
Unit 2 836 Mw 1972 1978

Calvert Cliffs Maryland Calvert Prince 1967 Unit 1 845 Mw 1969 1974
Frederick Unit Z 845 Mw 1969 1976

Cook Michigan Berrien Benton llerbor/ 1967 Unit 1 1050 Mw 1969 1974
St. Joseph Unit 2 1100 Mw 1969 1977

Crystal River Florida Citrus Crystal River 1967 Unit 1 825 Me 1968 1976

Diablo Canynn California San Luis San Luis 1966 Unit 1 1084 Mw 1968 N/I
Obispo Obispo Unit Z 1084 Mw 1970 N/I

FitzPatrick/ New York Oswego Oswego 1968 Unit t 821 Mw 1970 1974
Nine Mile Point 1961 Unit 1 610 Mw 1965 1969

1971 Unit Z 1100 Mw 1974 N/I
& Oconee South Oconee Seneca 1966 Unit 1 860 Mw 1967 1973
N Carolina Unit Z 860 Mw 1967 1973

Unit 3 860 Mw 1967 1974

Peach Botton Pennsylvania York Delta 1965 Unit Z 1098 Mw 1968 1973
Unit 3 1098 Mw 1968 1974

Rancho Seco California Sacramento Galt 1964 Unit 1 913 Mw 1968 1974

St. Lucie Florida St. Lucie Fort Pierce 1968 Unit 1 80Z Mw 1970 1976
Unit Z 802 Mw 1977 N/I

Surry Virginia Surry Williamsburg 1966 Unit I 788 Me 1968 1972
Unit 2 788 M w 1968 1973

Three Mile Island Pennsylvania Dauphin Middletown 1966 Unit 1 792 Mw 1968 1974
Unit 2 880 M w 1969 1978

N/I: not issued as of July 1981.

Source: NRC Post-Licensing Studies. Chapter 2,1980/81.
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TATLE 4-Z

# REA Cli AR ACTERISTICS OF THE TWELVE PROJECT LOC ATIONS

Average
Distance Annual

Nearest to Nearest Population 1980 Host Growth
City of City of Within County 1970-1980
50,000+ 50,000+ (mi.) 5 Miles Population (Percent) Growth Factors

Arkansas Little Rock, 65 7,149 Pope Z.8 Rapid growth due to expansion of
Ark. 35,000 light industry and agribusiness.

Calvert Cliffs Washington, 38 3,425 Calvert 3.8 Population increase due to suburbanisation
D.C. 30,000 and retirement migration.

Cook South Bend. 28 10,599 Berrien 0.6 Little growth in the 1970s.
Ind. 172,800

Crystal River Clearwater, 55 324 Citrus 11.0 Very rapid growth due both to retirement
Fla. 54,703 and employment-related migration.

Diablo Canyon Santa Barbara, 107 10 San Luis Obispo 2.9 Growth due to retirement migration and
Calif. 144,744 tourism. Agriculture remains important.

FitzPatrick/ Syracuse, 38 3,000 Oswego 1.0 Little growth.
Nine Mile Point N.Y. 107,900

Oconee Greenville, 26 2,274 Oconee 1.8 Industrial growth resulted in diminished
A S.C. 47,12Z out-migration in 1970s. Some retirement
W migration.

Peach Bottom Baltimore, 35 6,145 York 0.8 County growths due to continuing indus-
Md. 293,400 trialization in City of York, and sub-:

urbanization from Harrisburg.

Rancho Seco Sacramento, 25 352 Sacramento 2.1 Crowth due to increased employment
Calif. 785,300 opportunities in Sacramento urban area.

St. Lucie West Palm Beach, 40 1,165 St. Lucie 4.6 Growth due to in-migration of retirees.
Fla. 75,900

Surry Newport News, 17 769 Surry 0.1 Stable population. Some diminished
Va. 5,967 out-migration in 1970s.

Three Mile Island Itarrisburg, 9 36,372 Dauphin 0.1 Ileavy dependence on manuf acturing;
Penn. 226,400 hence, low rate of growth.

Source: NRC Post-Licensing Studies, 1980/81.



populated in terms of population in the five-mile ring but are located in two of the three

largest counties studied. The population of the host counties is highly variable. In 1980, |
the population of Sacramento County, California, exceeded 785,000 followed by Dauphin |

County, Pennsylvania, with nearly 224,000. The population of Berrien County, Michigan,

was more than 170,000, and San Luis Obispo County, California, was nearly 145,000,

followed by Oswego County, New York, which was close to 108,000. Populations in the

other host counties were predominantly in the range of 30,000 to 50,000.

Seven of the twelve sites are between 25 and 40 miles from a city of 50,000 or

more persons. Surry and Three Mile Island are within 17 miles and 9 miles of Newport

News and Harrisburg, respectively, while Crystal River, Arkansas Nuclear One, and

Diablo Canyon are 55,65, and 107 miles, respectively, from a city of that size.

|

The populations of the twelve host counties grew in every case over the period
1970 to 1980, although there was considerable variation across the twelve sites. Four of

the counties in which sites were located grew at less than 1.0 percent per year, five grew

at rates between 1.0 and 3.5 percent, and three grew at rates in excess of 3.5 percent.
!

l

Table 4-3 cross-classifies the sites by growth experience and size of host county
i

| and shows that the sites are well stratified by both growth experience and size. The
general clustering of the sites in the southwest and northwest quadrants is partly a
reflection of national growth trends during the past decade.

|
l
| Perhaps the most serious limitation of the sample is the high representation of
1
' southern sites (5), and northeastern sites (4). There were, however, only four sites

located in the Midwest or the West that met the criteria outlined in Chapter 3. Since ;
1

~ three of these four were included in the sample, there was little more that could be done !

|to increase the geographic representativeness of the sample. Moreover, regional '

variation per se does not appear to be of any particular signficance as a determinant of

the socioeconomic effects of construction and operation of nuclear generating stations.

4.3 Study Area Definition
i

i

Study area definition was a topic of great importance to the study, from both a

theoretical and a pragmatic viewpoint. Theoretically, the area had to be defined in a I

|

way that was consistent, both in its areal extent and its detail, with the model of cause '
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TABLE 4-3

CROSS CLASSIFICAHON OF SITES
BY HOST COUNTY POPULATION

AND 1970-1980 GROWTH RATE
w -

Host County Population

1970-1980 Average
_

Annual Growth Rate Less than 50,000 to 150,000 to More than
(Percent) 50,000 150,000 250,000 250,000

0 to 0.9 Surry Cook, Peach Bottom
Three Mile Island .

_

1.0 to 3.4 Arkansas, Diablo Canyon, Rancho Seco
a Oconee FitzPatrick/*

Nine Mile Point

3.5 and over Calvert Cliffs St. Lucie,
Crystal River

Source: NRC Post-Licensing Studies, Chapter 2, 1980/81.
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and effect that was being used to study the effects of constructing and operating a
nuclear generating station. Pragmatically, there was the very real danger of overlooking

significant consequences of the station by being too superficial in studying a large area j

or by not studying an area at all because it was felt better to study a small area more I
intensively. The definitional problem was further complicated by the deliberate attempt

of the study to represent as broad a range of siting conditions as possible in the twelve-

site sample. Thus, a definitional strategy that appropriately balanced the theoretical and 1

pragmatic considerations at one site often had very different, and less satisfactory,

,

implications at another site.
t

,
Chapter 3 discussed in detail the approach that was finally taken to define the

i

; study area. Briefly, a study region was determined based on the preliminary site visits.
This region was then disaggregated into an exhaustive set of allocation areas. The )

! distribution of direct project effects-effects felt to be sl nificant in the chain of causalF

events flowing from the construction and operation of a nuclear station-was then
examined for each of the allocation areas. The effects studied were the residential,

i distribution of both the construction and operations workers, the geographic distribution

of local purchases, and the distribution of direct project revenues among local
jurisdictions. The relative significance of these direct effects to each of the allocation

| areas became the principal criterion for study area selection. These conclusions had to

be tempered on occasion, however, by pragmatic considerations of data availability,
resource limitation, and the need to deal with areas that made sense as functional social

and economic units.

Table 4-4 summarizes for each site the original study region investigated, the
i study area finally selected, and the major considerations relating to residential location

of workers, purchases, and taxes. In general, multicounty regions were investigated for

each site, and considerable effort went into studying the spatial distribution of workers,

purchases, and taxes in these study regions. It turned out that purchases in the region

j were usually too small to be significant in selecting the study area. Rather, tk |
I' distribution of workers and taxes became the dominant considerations in study area i

selection.

l

Table 4-5 presents the resulting study areas and divides them into two groups,

each of which is further subdivided. Seven of the stations have study areas that are
comprised of entire counties while five have study areas that are made up of subcosmty

,.

|
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TABIE 4-4
STUDY AREA SELECTION

Stu2y Area Selection Criteria
Local ReemiuesStudy Region and

Nuclear Station Study Area Selected Imcation of Direct Werk Force Local Purchases Generated

ARKANSAS The study region examined in- 67% of the peak 15% of materiale No taxes cald outside Pope

Pope County cluded Pope, Johnson, legan, and construction force is purchases were County. In 1974 (peak con-

Arkansas Yell counties. Pope County was estimated to have residbd made in Russell- struction), the generating

finally chosen as the Study Area. In Pope County. In 1978, ville. Over the station was 71% of Pope

Pope County had the largest 77% of the operations work whole construction County assessed value. By

concentration of workers and of force was estimated to period, this 1978, the station was re-

purchases, and it was the only reside there. amounted to $3.6 sponsible for 80% of the
mt!!!on. Russellville school districtlocal jurisdiction to receive sig- revenues.nificant tax payments.

CALVERT CLIFFS The study reston examined 51% of the peak con- No significant local Almost all taxes paid went

Calvert County included Calvert, St. Mary's, struction force and 84% of purchases in Calvert to Calvert County. The

Maryland Charles, Anne Arundel, and Prince the operations work force County. plant accounted for 65% of

George's countles. Calvert is estimated to have the company's assessablea
*

County was chosen as the Study resided in Calvert County. tax base in 1978. $11
million was paid in 1978 to

|
Area. It had the largest con-
centratton of workers and it Calvert County.

received almost all of the local
tax revenues.

COOK The study region examined 5% of the peak con- No significant local Local tames either went to
Berrien County included Berrien, Cass, and Van struction force and 11% of purchases in Bridgman-Lake Township

Michigan Buren counties. A subset of the operations force re- Bridgman City or or to Berrien County, ne
Berrten County, including sided in the Study Area. Lake Township, revenue flow to Bridgman-
Bridgman City and Lake Township The ratto of workers to Lake Township amotated
was chosen as the study area population was signifi- to about $1 million in 1972
because the direct effects were cently higher here than for and $2.5 million in 1978.
greater there la relative terms any other area in the study
than in other areas. region.

(Continued on Next Page)
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TABLE 4-4 (Contimes4

STUDY AREA SELECTION

Study hea Selection Criteria

Study Region aad Imcal Revenues
Nuclear Station Study Area Selected Imcation of Direct Work Force Local Purchases Generated

CRYSTAL RIVER h study ngton esamined 26% of the peak construc- No significant local local taxes la the study
Citrus County included Citrus, Hernando, and tion force and 73% of the purchases la any of region went only to Citrus
Florida Marlon countles. Citrus County operations force chose to the study region County jurledicticas within

was selected as the Study Area live L Citrus County. counties. Citrus County N plant
based on the relative concentra- represented about 25% of
tion of workers la Citrus County the county's aseeemed
and the fact that no plant-induced valuation la 1978. Total
revenue was received by anyone la taxes paid amounted to
the study region escept Citrus $3.4 million la 1978.
County.

DIAB 14 CANYON The study region examined in- 85% of the peak construc- Local purchases in The plant accounted for
San Imle Obispo cluded San Luis Obispo and Santa tion force and 85% of the the study region 21% of the assessable tan
County Barbara counties. San Imis Obispo operations force chose to were insign!!! cant. base of Saa Imts Obispo
California County was chosen as the Study live la San Imis Obispo County la 1978. About

Area. 85% of both the construc- County. $12.4 million was paid in

A tion and operations work force taxes. No county other
08 lived in the county and revenue than San Imis Obispo

effects were concentrated there received any of these
as weu. revenues.

FITZPATRICK/ h study region was limited to In 1978,it was estimated Significant pur- N plant accounted for
NINE MILE POINT Oswego County. Oswego City and that 44% of the work force chases were made in 10% of asseemed valuation
Oswego County Scriba Town were selected as the lived la Oswego City and Oswego County. A in the Study Area. School
New York Study Area. The ratto of workers Scriba Town, total of $14.1 distalet received suir-

to population was higher in these million la eettmated stantial revenues, although
two areas than anywhere else la to have been spent not all of the district is in
the study region. Oswego City of which $6.1 the Study Area.
also received algnificant pur- million is eettmated
chases and revenue effects. to have been spent

in Oswego City.

I

(Continued on Next Page)

l

l

- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ ___ _ _ _ _ __ _ _ _ _ .



-__ - . _ _ _ _ _ _ _ _ _ _

TABLE 4-4 (Contimmad)

STUDY AREA SELECTION

Study Area Selectica Celteria

Local RevenuesStudy Region and
Nuclear Station Study Area Selected location of Direct Work Force Zacal Purchases Generated

OCONEE h study region lacluded Oconee, 25% of b peak construc- Purchaa== la Green- Tas revenues of $3.7
Oconee County Pickens, Anderson, and Greenville tion force and 59% of b ville County could million la 1978 went to
South Carollas counties. Oconee County was de- operating force chose to have been a few Oconee County. This

signated h Stdy Area based on live la Oconee County. hundred th====A amounted to about 28% of
the relative concentration of dollars. No b county budget.
workere r.md of fiscal effects. significant pur-

chanee la Oconee
County.

PEACH BOTTOM h study region included York 17% of b peak con- Purchases of mate- Property tax revenues are
York County and Lancaster counties, Penna., structica force and 8% of rials withis the distributed stateelde. i

Pennsylvania and Harford and Cecil counties, operations force lived la study region were Peach Bottom Township |

Md. h Study Area choses is the Study Area. Nee not significant. received substantial earned
only a very small part of York percentages are small, but locome tax durlas con-
County and lacludes Delta when b mumber of work- stmettom.
Borough and Peach Bottom are is related to b sise of

$ Township. N relative h Study Ares populatloa, -
concentratlas of the work force la h ratlo la very large
the area was the domlaaet con- relative to any other part
sideration with b revenue also of the study reglos.
playtag some role la h selectica.

RANCHO SECO The study reglen included h 10% of b constructica Purchases la h h plant is not tamed so
Sacramento County counties of Sacramento, Amador, force and 8% of b opera- local area were not revenues played no role la
California San Joaquin, and El Dorado ticas work force lived la large enough to play Study Area selectica.

counties. h Study Area flaally b Galt CCD. la 1978, h any role la Study
selected was b Galt County ratlo of realdest work Area selectica.
Census Division of Sacramento force to populattom was
County. His selectica was based higher than elsewhere la
on the relative concentration of the study reglos.
workers livtag la the Galt CCD.

I
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..

. ..



____________

TABLE 4-4 (Contimmed)

STUDY AREA SELECTION

Study Area Selection Celteria

Study Region and Emcal Revenues
; Nuclear Station Study Area Selected Imcation of Direct Work Force Local Furchases Generated

ST. LUCIE ne study region included St. About 40% of both the con- Over the entire con- All property tases on the
St. Lucie County lacle and Martta counties. The struction and the opera- structica period, as plant were paid to St.
Florida Study Area selected was St. Imcle tions work force resided in souch as $20 million Lucie County. %ese ac-

County. This was based on the St. Imcle County. of purchases may counted for about 19% of
greater latenalty of impact in St. have been made la the assessable base of St.
Lucie County with respect to each Fort Pierce in St. Imcle County la 1978.
of the three criterta-labor, Lucie County. Deee yielded revenues of
purchases, and tases. nearly $4 millies.

SURRY The study region included Suny During the constructica Almost all purchases Surty County is the only
Surry County and Isle of Wight countless both period, about 10% of the were made outelde local jurledletion to receive
Vltginia counties had almilar percentages work force lived in Surry the study region. revenues from the pro-

of workere living in them, but County and 14% in tele of ject. In 1973, Surry County
Sorry had significant revenue of- Wight County. In 1977, received 86% of its reve-

m fects while Isle of Wight had 70% of the operations nues from the project. Byo none. On this basis, Suny County force reelded in Surry and 1978, this had dropped to
was designated as the Study Area. 17% in Isle of Wight. 72%.

THREE MILE ISLAND The study nglos lacluded About 8% of the con- Some purchases he earned laceae las
-

Dauphia County Dauphin, tebanon, Cumberland, struction force was esti- wem smade in the benefited each of the jurle-
Pesneylvania Lancaster, and York counties. mated to have lived in the geester Harrisburg diettons la the Study

The subarea of Dauphin County, study area. During the area. Over the en- Area. Property tases of
containing landonderry Township, operations period this la tire constructica local governments were not
Middletown, and Royalton, was estimated to have risen to period, these may algnificantly affected
chosen as the Study Area. This 20%. have totaled $7 because of state
choice was based partly on worker million. equalisation laws.
location and revenue considera-
tions and partly on the existence
of historic social and economic

! ties la the area.

Source: NRC Post-Licensine Studies. Chapter 3, 1980/81.

!
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TABLE 4-5

THE TWELVE NUCLEAR STATIONS AND THEIR ASSOCIATED STUDY AREAS

Study Area
Nuclear StationTypology

COUNTY STUDY AREA.
Surry County, Va. ,

Rural County, Oriented to Agri- Surry
Calvert County, Md.culture and SmallIndustry Calvert Cliffs
Oconee County, S.C.

Oconee
Pope County, Ark.Arkansas
San Luis Obispo County, Calif.

Coastal County, Oriented to Re _ Diablo Canyon
St. Lucie County, Fla.

$ creation and Tourism St. Lucie
Citrus County, Fla.

Crystal River

SUBCOUNTY STUDY AREA.
Delta Borough / Peach Bottom

Peach BottomRural Area of Urban County Township in York County, Penn.

ancho Sec Galt County Census Division in
Sacramento County, Calif.

Bridgman City / Lake Township in
CookUrban Area of Urban County Berrien County, Mich.

FitzPatrick/Nine Mile Point Oswego City /Scriba Township in
Oswego County, N.Y.

Londonderry Township /Royaltown/
Three Mile Island Middletown Borough in Dauphin

County, Penn.

Source: NRC Post-Licensing Studies, 1980/81.
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areas. The county level of aggregation has great advantages in terms of data
availability, but these advantages are overridden by the complexities associated with the

analysis of large urban areas. Consequently, those study areas which comprise entire

counties are the smaller, more rural counties. Those study areas which are subcounty
areas are located in the larger, urban counties.

The seven study areas comprised of entire counties fall into two groups. One
group, comprised of Diablo Canyon, St. Lucie, and Crystal River, is quite homogeneous;

all three counties are coastal, have enjoyed recent growth, and are strongly oriented
toward second-home development, retirement, and recreation. The other four counties

are small and rural in orientation with agriculture and light industry being important
parts of their economic base. Calvert County is coastal and it, too, has benefited from

both retirement in-migration and tourism; however, it is much smaller and much less

urban in orientation than the two Florida sites and the California site.

The five stations for which subcounty study areas were chosen are also usefully

thcught of in two groups. The Peach Bottom site in Pennsylvania and the Rancho Seco

site in California are both located in the rural portions of large urban counties. In both
cases, city data (York, Pennsylvania, and Sacramento, California) would have dominated

the county data and so subcounty areas were chosen that restricted the focus to the rural

areas in the immediate location of the station site. Thus, although the host county for

each of these stations was very large, the study areas chosen for detailed investigation

were small and rural, and had important commonalities with the study areas for the
Surry, Calvert Cliffs, Oconee, and Arkansas stations.

The remaining three stations-Cook, FitzPatrick/Nine Mile Point, and Three Mile

Island-also had study areas comprised of subcounty areas, but these areas were more

urban in their orientation. The study area for Cook is located in the industrialized belt

that runs around the southern tip of Lake Michigan. Bridgman and Lake Tow nship are not

themselves industrial, but their residents are very much integrated into the industrial

economy. The study area for FitzPatrick/Nine Mine Point includes the industrial city of
Oswego, New York, while the study area for Three Mile Island is well within the urban

influence of Harrisburg, Pennsylvania.

Bearing in mind the limitations of any typology, it will be useful at times in the
analysis that follows to distinguish the four rural counties, the three coastal counties, the

two rural subcounty areas, and the three urban subcounty areas.
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It is also necessary to keep in mind, however, the difference in the size of the

study areas. Table 4-6 shows the twelve sites arranged by 1970 population. In general,

i the subcounty areas are smaller than the county areas although there are exceptions.

The study areas range in size from Peach Bottom with a 1970 study area population of

just over 2,000, to Diablo Canyon with a 1970 study area population of over 100,000.

|
4.4 Employment and Income

4.4.1 Direct Basic Employment

The average annual on-site work force by year for each of the 12 sites is shown in

Table 4-7. The length of the employment history for each site depended upon when

construction began. FitzPatrick/Nine Mile Point began construction in 1964 and had

16 years of employment history while Cook and Rancho Seco had only 11 years. There
were five sites with 12 years, three with 13 years, and one with 14 years of employment

history.

Peak employment occurred at year 4 in the cases of Rancho Seco and Surry, but

not until year 16 for FitzPatrick/Nine Mile Point where there were two distinct
construction peaks with the most recent one overlapping the operating of two units on
site. The average for peak construction across all twelve sites was in year 5.

There were two 1-unit sites, eight 2-unit sites, and two 3-unit sites. The 3-unit

site at FitzPatrick/Nine Mile Point still had one unit (Nine Mile Point-2) under
construction when the field work for the study was conducted. Diablo Canyon had

completed all the construction work but was still not in operation in September 1981. By
summer 1981, Three Mile Island was still not operating af ter the accident in March
1979. All other sites were in an operations mode.

The range of peak employment was from 1,227 at Rancho Seco to 2,872 at Three

Mile Island. The size of the peak employment appears to have been partly a function of

the number of units and the generating capacity; however, the employment history of the

sites was also subject to a number of important constraints including management
decisions based upon projected load estimates, financing, regulatory requirements, labor

availability, and delivery of equipment and supplies.
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TABLE 4-6

THE TWELVE NUCLEAR STATIONS
ARRAYED IN ORDER OF

THEIR 1970 STUDY AREA POPULATION

I

Station Study Area Type Study Area Population

Peach Bottom Subcounty - rural 2,202

Cook Subcounty - urban 3,767

Surry County - rural 5,882

Rancho Seco Subcounty - rural 7,981

Calvert Cliffs County - rural 12,888

Three Mile Island Subcounty - urban 13,573

Crystal River County - coastal 19,196

FitzPatrick/
Nine Mile Point Subcounty - urban 24,532

Arkansas County - rural 28,607

Oconee County - rural 40,728

St. Lucie County - coastal 50,836

Diablo Canyon County - coastal 105,690

Source: NRC Post-Licensing Studies, 1980/81.

l

l
,

l
1

1 1

|

| |
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TABLE 4-7

DIRECT BASIC EMPLOYMENT-PLACE OF WORK

Years from Start of Construellen

Site / Start Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Arkansaa/1968
(l units,1248 Mw) 115 420 669 1,136 1,050 1,348 1,221 1,347 1,445* 1,005 688 461

Calvert Cliffe/1968
(1 units,1690 M=) 156 487 1,091 2,050 2,064* 2,012 1,359 751 503 243 166 334

Cook /1968 (2 units,
2150 Mw) 88 234 938 2,056 2,525* 1,471 2,076 571 1,550 1,574 756

Crystal River /1968
(I unit 858 Mw) 3 36 313 845 1,390 1,648* 1,226 763 764 198 273 391

Diablo Canyon /1968
(Z units,1190 Me) 158 195 705 921 1,441 1,866 1,510 ?,116 * 1,518 893 1,317 1.472

TitsPatrich/Nine Mlle
Polat/1964 (3 units,
2531 Mw) 57 199 495 838 835 596 554 1,345 t r.637 * 1,098 712 455 620 2.249 1,922 1,574*

Oconee/1967 (3 units,
2588 Mw) 144 466 1,276 1,108 2,342* 2,175 1,735 889 462 482 633 747 833,

*
Peach Bottom /1967

(2 units,1130 Mw) 150 688 1,064 2,186 2,119 2,844* 2,230 1,234 300 308 342 414 469

Rancho Seco/1969
(I unit,960 Me) 103 360 866 1,227* 1,012 571 516 449 507 597 618

St. Imcle/1969 (2 units,
1620 Me) 138 163 472 904 1,607 1,938* 1,753 991 626 1.333 406 378

Surry/1967 (1 units,
1576 Mw) 72 415 1,247 1,740* 1,538 855 222 226 238 271 307 494 1,729 1,374

hree Mlle Island /1967
(Z ualts,1672 Mw) 31 389 1,172 2,077 2,716 2,872* 2,594 1,639 1,795 2,216 1,971 858 553

TOTAL 1,315 4,152 10,309 18,088 20,639* 20,020 16,996 12.311 11,345 10,319 8,289 6,006 4,114 3,663 1,922 2,574

AVERAGE 110 346 859 1,507 1,720 1,668 1,416 1,026 945 860 691 601 843 - - -

* - Shows peak einployment year.

Source: NRC Post-Licensina Studies. Chapter 2, 1980/81.



4.4.2 Work Force Characteristics - Nonmovers, Movers, and Daily Commuters

The purpose of this section is to describe the characteristics of the construction I

and operations work force at the 12 sites by examining the nonmover, mover, and
commuter work force breakdown. In the methodology chapter of the report, commuters

were defined as those workers who reside outside the study area and travel to the site on

a daily basis. This section first describes the variation across sites with respect to the |
degree to which the work force resided in the study area during peak construction and in

1978. A major determinant of this variation is, of course, the size of the study area. For
'

this reason, Table 4-8 also shows the 1970 population of the study area.

The percent of the total on-site work force residing in the study area during the

year of peak construction averaged just over 30 percent. This implies that almost

70 percent of the work force commuted daily into the study area during the construction j

period. The percentage of work force residing in the study area is highly variable,
however, and rises with the size of the study area, as would be expected (see Table 4-8).

This percent ranged from 5.4 percent at the Cook site to 85.0 percent at the Diablo
Canyon site. A breakdown of all the sites indicates that at four sites-Three Mile Island,

Surry, Rancho Seco, and Cook-the percent of workers residing within the study area
constituted 10 percent or less of the total number of workers on site. At four other I

lsites-St. Lucie, Peach Bottom, Oconee, and Crystal River-the percent of the work
force residing in the study area was between 10 percent and 40 percent of the total work

force. The FitzPatrick, Diablo Canyon, Calvert Cliffs, and Arkansas sites were

characterized by a large percentage (greater than 40 percent) of the workers residing in

the study areas. ;

i

|

In light of the size of the county, Calvert Cliffs had a surprisingly hhh percentage

of the work force residing in the county. This was due partly to the physical size of the

county and the remoteness of the site, partly to the ample supply of housing in the
Icounty, and partly to the large resident labor force in the county that found employment

at the station. |

|
|

In 1978, commercial operation was ongoing for most of the nuclear stations and a ;

noticeable shift had taken place: for all but two of the stations, the 1978 percentage of 1

j workers residing in the study area was higher than it had been at construction peak. In |
| addition, the number of sites with 40 or more percent of workers living within the study !

area had increased from four to six. Although the size of the labor force at the sites had

l
1
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TABLE 4-8

WORK FORCE CHARACTERISTICSs NONMOVERS.NOVERS. AND COMMUTERS
| (Peak Construction Year an4 f 978)

Peak Canetruction Year 1978

Total Total
1970 Monmoeces Meeece Study Area Co seatere Monasoceve _ Meeece _ Study Area Co emutere

Study Aree Werk Force Week Force
.*%

Population TOTAL # % # % 8 % 8 % TOTAL 8 % 8 % 8 % 8
*

Ark masa 18.607 1.009 303 30.0 353 35.0 656 65.0 353 35.0 721 117 30.0 153 35.0 470 6.0 251 35.0

Calvert 11.888 1.064 475 13.0 580 18.1 1.055 51.1 1.009 48.9 586 174 19.7 151 41.8 54 9.1 107 18.3

Cllite

Cook 3.767 Z.525 48 2.0 89 3.5 137 5.4 2.388 94.6 756 44 5.8 37 4.9 81 10.7 675 89.3

Crystal 19.196 1.649 113 11.9 Z11 l!.9 425 15.8 1.123 74.1 173 90 33.0 104 39.6 198 71.5 75 17.5

River

$ Diable 105.690 1.116 495 13.4 1.104 61.6 1.799 85.0 317 15.0 1.317 316 14.0 805 61.1 1.121 85.1 196 14.9

Canyon

FitsPat- 24.531 1.289 658 18.7 338 14.8 996 43.5 1.193 56.5 1.911 543 18.3 300 15.6 843 43.9 1.080 56.2

elch/Nine Mlle Point

Oconee 40.718 1.34Z 295 11.6 300 11.8 595 25.4 1.747 74.6 747 317 41.4 61 8.3 379 50.7 368 49.3

Peach tetten 2.101 2.130 246 11.0 169 7.6 415 18.6 1.815 81.4 414 16 6J 21 5.3 48 11.6 366 88.4

Ranche Sece 7.981 1.227 63 5.1 58 4.7 121 10.0 1.106 90.0 597 31 5.2 14 1.3 45 7.5 551 92.5

5t. lmele 50.836 1.938 372 19.1 378 19.5 750 38.7 1.188 41.3 1.348 266 19.7 198 11.1 %4 41.8 784 54.2

Surr7 5.881 8.850 95 5.2 80 4.3 175 9.6 1.675 90.5 414 48 11.6 12 5.3 70 16.9 344 83.1

Three Mlle 13.573 2.871 90 3.1 164 5.8 154 8.9 2.614 91.1 858 125 14.6 53 6.2 178 20.8 680 79.1

Island

MEAN 14.7 !?.6 32.3 67.7 11.0 21.0 41.0 52.0

Source NRC Post-t.leenet.e Studice. Chapter 1.1980/81.
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1

declined compared to the peak construction year, a greater proportion of the work force

resided closer to the plants.

1

Of the total work force, the percent of workers that was classified as nonmovers

ranged from a low of 2.0 percent at the Cook site to a high of 30.0 percent at the
Arkansas site. In general, the number of workers available in the study area for
construction and operation employment was relatively small, averaging about 15 percent

during construction and 21 percent during operation. This may be explained by a number

of factors: population density of the study areas, location of union labor halls, level of

skilled labor in the study areas, and location of competitive metropolitan areas.

The Arkansas, Calvert Cliffs, FitzPatrick/Nine Mile Point, and Diablo Canyon
plants had a relatively larger share of nonmovers than the other plants under study. The l

study areas for both the Arkansas and Diablo Canyon stations were growing rapidly, and a

large indigenous construction work force existed in the areas prior to the announcement

of these two plants. In particular, Russellville, the largest community in the A'rkansas

Study Area, was the central location of a large construction work force which had in-

migrated earlier to work on a number of large-scale projects in both the public and ;

private sectors. In addition, Russellville was the location of the carpenters' and laborers'

union halls, and these craftspersons tended to locate near the union hall. The large
in-migration of movers at Diablo Canyon resulted from the fact that the facility was
located mid-point between two large metropolitan centers-San Francisco and Los
Angeles-from which many of the workers in-migrated. However, the distances from the

cities were outside the range of daily commutation. The availability of housing was also

an important factor in explaining the high percentage of movers who in-migrated to the

Diablo Canyon Study Area.

The data suggest that variation among sites with respect to commutation was
related to: (1) distance to large metropolitan centers with large labor pools; (2) lack of

housing availability; and (3) worker preferences for communities. At four of the

! sites-Peach Bottom, Rancho Seco, Surry, and Three Mile Island-commuters accounted

for over 80 percent of the work force. At the Peach Bottom site, for example, 81.4
percent of ti.e total on-site work force were daily commuters from outside the Study
Area. In this case, two explanatory factors were identified for the high commutation,

rate. The Peach Bottom Study Area did not have housing available to accommodate the

large number of workers who would have located in the Study Area, vacancy rates were
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generally low, and the prevailing housing type-single-family structures-was not
conducive for rentals oc for family accommodations. In fact, many of the movers who I

were accommodated were housed af ter adjustments were made to the housing stock.

Moreover, the high commuter rate was also the result of the relatively large number of
I

communities outside the Study Area which could readily accommodate a large number of

workers and which offered urban amenities not available in Peach Bottom Township.

The large number of commuters at Surry (90.5 percent of the total on-site work
force) was the result of the location of nearby metropolitan centers-Newport News and

Norfolk-with large labor pools within commuting distance of the Surry nuclear facility.

Moreover, Surry County did not have the necessary supply of housing to accommodate a

larger number of movers. In spite of the abnormally high vacancy rate in housing in the

vicinity of the Three Mile Island plant (Olmstead Air Base was decommissioned at the
time construction on TMI commenced), the work force was characterized by a commuter

work force that constituted over 90 percent of the total plant-related work force. Here,

too, the location of centers with large labor pools and within commuting distance of the

nuclear station precluded the in-migration of workers to the Three Mile Island Study

Area.

4.4.3 Employment and Income by Place of Work

The employment and income estimates for the 12 sites during the peak
construction years are shown in Table 4-9. The average employment was 2,041, and

ranged from 1,227 for Rancho Seco (a one-unit project) to 2,872 for Three Mile Island (a

two-unit project).

The direct basic incomes were estimated in constant 1972 dollars and showed
considerable variation due to the work force sizes and wage rates. The average total

|
income for all sites was almost $35 million for the peak construction year. This figure

produced an average annual wage of $16,960 for all 12 sites. For individual sites, the

range was from $10,501 at Oconee to $25,482 at Diablo Canyon. The Oconee project was

nonunionized and the wage rates in South Carolina were low compared to other areas of

the country. The average income per worker at Oconee was only 62 percent of the
average for the 12 sites. At Diablo Canyon, the work force was unionized and the wage
rate was determined by the relatively higher pay scale of California. The Diablo Canyon

| wages were 150 percent of the 12-site average wage.

|
l
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TABLE 4-9

EMPLOYMENT AND THCOME OY PLACE OF WORK *
(Peak Cenetraction Year and 1978)

Peak Cemetreetion Year 1978

Direct ineltect Other Effective Direct ladleect Other EffectiveSeele teste Seele Seele Nanneele Seele Baele Reele Beetc MembedeMesnber Income Number income Number Income Income Number Income Numbee Income Nember faceme Numbee incesse income Number Ineen

Arksmas 3.345 821.045 5 $40 115 St.200 $13,645 342 $1,155 1,025 $13.457 1 $16 130 $1,248 89,423 264 $1,48

Celeett Cittle 1.064 33,057 0 0 0 0 18.300 600 3,500 584 5,604 0 0 100 1.708 5,700 228 1,25
Cook 1,525 44,420 3 17 0 0 1,969 41 229 756 10,157 1 11 0 0 1.134 16 la
Cefetal River 8.648 26.512 26 Sil 0 0 6,700 104 1,000 173 3,659 0 0 0 0 1.631 73 40

Diebte Can7en 2.116 53,910 0 0 0 0 38.118 1.415 7,945 1.317 36,077 0 0 0 0 15,888 948 5.41
FilsPetrien/

Mine Mlle Point 1.190 36.970 90 670 0 0 15,110 470 2,660 1,920 51,870 70 560 0 0 11.970 413 2.28
Oconee 2,341 14.593 0 0 0 0 5,905 131 731 747 7.707 0 0 Ilf 1,451 5,317 lit 66

Peach Betless 1.130 39.100 0 0 0 0 5,900 10 106 414 5,464 0 0 0 0 800 3 4

Remche Seco 1,217 17.154 1 7 0 0 1,777 Sl 307 597 9,087 0 0 0 0 759 13 8

St. tmele 1.938 18.137 35 18 5 0 0 10,131 353 2,046 1,333 17.134 Il 113 0 0 6,469 225 1.30
Sorry 1.850 29.017 0 0 0 0 2,086 34 215 414 5,400 0 0 ISO 685 1.219 It It

Tleee Mile
talme 2,871 51,224 1 9 0 0 3.801 93 570 858 14.189 I 18 0 0 1.64l 64 3e

"All deller figures are la t'Ma of cometent 1972 dellers.

Seerees NRC Post-t.leeneina Stedes, Chapter 4,1980/81.
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|

Indirect basic employment and income resulted ftom purchases of goods and
services needed to construct the stations. Generally; the more rural study areas and

those without a developed industrial or commercial base simply could not supply any
substantial amounts of equipment or supplies for the projects. Most of the necessary

purchases were obtained outside the study areas and the effects of such purchases were

sm all. Only three sites-Crystal River, FitzPatrick/Nine Mile Point, and St.
Lucie-reported substantial indirect basic employment and income. The Florida sites
(Crystal River and St. Lucie) purchased mixed cement off site. Further, St. Lucie had a

relatively large city (Fort Pierce) near the site where substantial lumber and hardware
needs could be met. FitzPatrick/Nine Mile Point was located in a highly industrialized

area and recorded by far the largest indirect basic employment and income effects. It

should be noted, however, that even at these three sites, indirect basic employment was

less than 2 percent of direct basic employment; at the other sites it was zero or
practically zero. Most of the sites required special equipment or such large quantities of

supplies that it was economically more feasible to establish special sources of supply,
transportation arrangements, and production facilities. For example, most sites built
batch plants in order to meet their cement needs. Also, in most cases, the utilities and

: their contractors had purchasing offices that were headquartered outside the study areas

with established supply networks.

Income and employment effects, due either to labor market effects or to the
fiscal consequences of the station, were referred to as "other" basic income and
employment. Examinations of conditions at each site revealed that only the fiscal

component of "other" basic income and employment was of significance. It occurred at

one site during construction and at four sites during the operation period.

| The nonbasic employment and income effects were estimated for each study area

based upon the residential location and spending patterns of the basic workers. The
I

! proportion of total income available for local spending by each type of basic worker
(nonmovers, movers accompanied by families, movers unaccompanied by families, and

commuters) was estimated and used to estimate " effective basic income." Effective
basic income is defined more precisely as income af ter it has been adjusted to be
commensurate with income received by existing residents of the study area. For

example, if existing residents receive $10,000 income and spend $4,000 locally and
transient construction workers receive $10,000 income but only spend $2,000 locally,

then the income of the transient workers must be reduced by 50 percent ($2,000/$4,000)
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In order to make it commensurate with income received by local (nonmover) workers.

Once this adjustment has been made, multipliers appropriate to the local economy can be

used to estimate nonbasic employment and income effects. The proportion of salary and

wages spent by each type of worker in the study area was based upon estimates by key

informants, including former construction workers. The average effective basic income

for all 12 sites was over $10 million at peak construction. The range was from slightly
less than $2.1 million for Surry to over $38.1 million for Diablo Canyon. Four of the
stations generated between $10 million and $20 million in effective basic income while

the remaining seven stations generated between $2.1 million and $6.7 million.

The nonbasic employment and income estimates for each study area were based on

the Regional Industrial Multiplier System (RIMS) developed for the Regional Economic
Analysis Division of the United States Department of Commerce, Bureau of Economic

4

Analysis. The RIMS analysis of county-size economies accounted for the ability of small

economies to provide goods and services and therefore produced specific multipliers for

each study area. The ability of counties to capture local effective basic income varies

depending upon each county's economic structure. For example, although the effective

basic income for Oconee and Peach Bottom was almost identical ($5.9 million), there was '

a substantial difference in the nonbasic effects due to the very small size and limited
commerical infrastructure of the Peach Bottom Study Area.

The average for all 12 sites was 332 nonbasic workers and $1.9 million in nonbasic

income. These figures would be somewhat lower if the case of Diablo Canyon were
deleted since it recorded more than twice as many workers and well over twice as much

nonbasic income as did the second-place study area. At the bottorn of the range are
Peach Bottom, with 20 nonbasic workers and $106,000 in nonbasic income; Surry, with 36

nonbasic workers and $215,000 in nonbasic income; and Cook, with 42 nonbasic workers
and $229,000 in nonbasic income.

The conclusions are interesting. For the 12 study areas investigated, effective

basic income averaged 0.301 of direct basic income. This means that for every dollar
paid out in direct basic income during the construction period, it had the effect on the

average of $0.301 being paid to a resident of the study area. If local residents typically
spent only 50 percent of their income in the study area economy, then the first-round

stimulus to the study area's economy of one dollar of direct basic income would only be
$0.15. Because of this dissipation of impact, it turns out that the average estimate of
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!

; nonbasic employment response is only 0.16 nonbasic jobs per 1.0 direct basic job at the |
'

construction peak.

Employment and income for the 12 sites during the operations year of 1978 were
! shown earlier (see Table 4-9). In several cases, the stations experienced large-scale

construction or retrofitting during the operations period. This was true for Arkansas,
Cook, Diablo Canyon, FitzPatrick/Nine Mile Point, St. Lucie, Surry, and Three Mile'

Island. The average direct basic employment for all 12 sites in 1978 was 853; average

direct basic income was $15 million. The direct basic employment ranged from 273 at

Crystal River to 1,920 at FitzPatrick/Nine Mile Point. The plants with continuing
construction or retrofitting recorded higher direct basic income. Employment and

income at both Diablo Canyon and FitzPatrick/Nine Mile Point were high due to the
large numbers of nonoperations (construction and retrofitting) workers on site.

There was less indirect basic employment and income for the operations period

than was the case for the construction period. All of the indirect basic employment and

income for 1978 was recorded for stations with continuing construction or retrofitting
work.

Four stations-Arkansas, Calvert Cliffs, Oconee, and Surry-recorded measurable

"other" basic employment and income. This was due to substantially increased tax
payments made by the utilities. The range of employment and income effects was fromi

130 workers and $1.2 million at Arkansas, to 217 workers and $1.5 million at Oconee.

Calvert Cliffs, with fewer workers (200 "other" basic), recorded a greater income figure

for the category due to the higher wage scale in Maryland as compared to South
Carolina.

The effective basic income for 1978 was calculated for each study area based

upon the residential location of the three categories of basic workers. The average
|

[ effective basic income for all 12 sites in 1978 was almost $6.9 nillion. The Oconee,
Peach Bottom, Cook, and Surry stations recorded the smallest amounts of effective basic

| income, each in the vicinity of $1 million. This was due to the small numbers of basic

| workers who lived in the study areas. Diablo Canyon, due to the high wage rate, the
! large proportion of workers living in the Study Area, and the large number of workers on

site in 1978, recor. led the highest effective basic income.!
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The average nonbasic employment for all 12 sites in 1978 was 200 workers;
average nonbasic income was in excess of $1.1 million. As would be expected from the
amounts of effective basic income recorded for each station, the RIMS multipliers

estimated that the Study Area for the Diablo Canyon station received the greatest 1

nonbasic employment and income effects in 1978. The fewest number was estimated for !

Peach Bottom and an additional 5 sites recorded fewer than 100 nonbasic employees and

less than half a million dollars per year in nonbasic income. These figures were the
result of the modest effective basic income available in the study areas and the small

multipliers, which reflected the limited goods and services available in the economies of4

the study areas.

Because of the increased tendency of direct basic workers to reside near the

station during the operations period relative to the construction period, the ratio of ;

effective basic to direct basic income averaged 0.42 for the 12 sites in 1978 compared to

0.30 during the peak construction year. Similarly, the average for the 12 sites was 0.23

nonbasic jobs per 1.0 direct basic jobs during the operations period compared to 0.16 at

the construction peak. These figures still suggest very modest effects relative to much

of the impact literature, but they are significantly larger than during the construction
period.

4.4.4 Total Employment by Place of Residence

Project-related employment of study area residents for each of the 12 stations is

shown in Table 4-10. These totals include all the basic as well as nonbasic workers. The

average study area employment by place of residence for all 12 sites at peak
construction was 910 workers. The peak construction work force residing in the study

area ranged from a low of 158 at Cook to a high of 1,595 at Calvert Cliffs. The major
f actors that determined the project-related employment effects were the number of
nonmovers hired, the attractiveness of the study area as a place for movers accompanied

by families, and the availability of housing for movers unaccompanied by families (or i

singles). f
i
|

The representative operations year (1978) presents a complex picture of
employment by study area residents. Several factors should be kept in mind in looking at
the data. First, at a number of sites, operations and construction or retrofitting work

were underway simultaneously. Second, four study areas-Arkansas, Calvert Cliffs,

Oconee, and Surry-had substantial "other" basic employment due to large local tax
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TABLE 4-10
i

EMPLOYMENT BY PLACE OF RESIDENCE - STUDY AREAS
(Peak Construction Year and 1978)

|

|
'

Peak Construction Year 1978

Arkansas 1,425 1,100

Calvert Cliffs 1,595 707

Cook 158 89

Crystal River 625 267

Diablo Canyon 3,153 2,041

FitzPatrick/
Nine Mile Point 996 843

Oconee 716 687

Peach Bottom 435 51

Rancho Seco 169 57

St. Lucie 1,099 766

Surry 207 181

Three Mile
Island 338 234

| Average 910 586
1
| Source: NRC Post Licensing Studies, Chapter 4, 1980/81.

|

|

|
|
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revenues. These jobs were of ten filled by nonmovers. Third, study areas with more

complex economies captured relatively larger shares of nonbasic employment and income

that also tended to go to nonmovers. Fourth, few of the study areas could provide the

required number of highly skilled operations and administrative personnel. These workers

tended to make up a large proportion of the movers accompanied by families. The study

areas were generally able to provide an ample number of unskilled and semi-skilled

workers, and the proportion of such jobs has tended to rise with the noticeable increases

in security personnel requirements.

The average employment in 1978 was 586 workers, about 64 percent of the number

recorded for peak construction. The operations period employment ranged from 51 Study

Area residents for the Peach Bottom project to 2,041 for Diablo Canyon. (Diablo Canyon

was undergoing a major seismic retrofitting construction effort and was not actually in

operation.)

4.4.5 Variation in Employment and Income Effects

4.4.5.1 Proximate Determinants of Variability in Employment and Income Effects

Direct basic employment and income

Some of the variability in the economic consequences of the twelve nuclear
generating stations was due simply to differences in the scale of the projects.
Differences in the number of units, in their design, and in retrofitting and repai.-
activities affected direct basic activity both at the constructica peak and in 1978. At

the construction peak, direct basic income ranged from $21 million to $54 million with a
mean of $35 million. In 1978, the variability was greater-direct basic income ranged

from a low of $4 million to a high of $52 million with a mean of $15 million.

Ratio of effective basic income to total basic income
An even greater source of variability in the economic effects of the nuclear

stations on the study area was due to variation in the ratio of effective basic income to
total basic income. At the construction peak, it ranged from a low of 7 percent to a high

of 71 percent with a mean of 30 percent. In 1978, the range was from 9 percent to
78 percent with a mean of 40 percent. The significance of this source of variation can
not be understated. It implies that one dollar of direct basic income at one site may |

have an effective impact on the local economy that is as much as seven times that of

another site.
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|
|

Size of the nonbasic to effective basic income multiplier

|
The third maf or source of variability in the economic effects of the twelve

| nuclear stations wa. due to variation in the nonbasic to effective basic income
|

| multiplier. The multiplier ranges from a low of 0.02 to a high of 0.21 during the
| construction period with a mean of 0.16. In general, this was an important source of
l

differential impact, but since most of the sites had values ranging from 0.10 to 0.20, it

was not as important as were the two previously discussed factors-direct basic income

and the ratio of effective basic income to total basic income.

Work force residence

The final variable that figures importantly in determining economic impact is the

source of the work force-whether they are movers, nonmovers, or commuters. These

three variables combine to determine total employment on a place of work basis. The
i

final step is to determine employment on a place of residence basis. The source of
variation here is the extent to which jobs are assumed by commuters who live outside the

study area. During peak construction at one of the sites,89 percent of the workers were

residing in the study area; at another site only 6 percent of the workers were residing in
! the study area. Across sites, the mean at the construction peak was 37 percent. In 1978,

the highest and lowest ratios were 89 percent and 9 percent, respectively, and the
average was 46 percent.

Summary of Economic Impacts

Table 4-11 shows the four sources of variability in the economic impact of the
twelve nuclear stations. These variables are appropriately thought of as the proximate

determinants of variation in economic impact. The variables responsible for variation in

these proximate determinants will be considered in the next section. It is important to
note here, however, the relative importance of these variables in determining economic

impact. The ratio of effective basic to total basic income, and the ratio of total

employment by place of residence to total employment by place of work are the
dominant variables in determining economic impact in the study area during the
construction period. This conclusion is supported by noting that the effective basic to
total income ratio, and the ratio of employment on a place of residence basis to
employment on a place of work basis are almost identical. The ranking of these two
variables must then be compared to the ranking of the twelve sites in terms of total
employment by place of residence. The ranking in terms of economic impact on the

study area (total employment) is nearly identical to the ranking of the sites by their
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TABLE 4-88

PROK!M ATE DETERMDI ANTS OF V ARI4tlWTY IN THE ECONOMIC EFFECTS
AT THE TWELVE CASE STUDY SITES

Cemettuetten Peak 1978

Employment Total Employment Total
Effeettee Nenhanic to Hace of Employment Etrectlee Nombasic to Place of Employme*t

Direct Sande to Total Effocatee Ree4dence to by Place Direct Beste to Total Effectlee Residence to by I' lace
Basic Income Basic Income Raele laceae Place of Werk of Reddence Basic Income Basic lacesse Basic laceae P1 ace of Wark of D*ddeae*

Milllems of Mittlees of
Dettare Rank Percent Rank Peecent R ank Percent R ank Peraens Rank Dettere Rash N eemt Rank N eemt R ank N eemt R ank N eane R aet

Arkansas 18.0 II 61.2 1 16.3 5 75.1 1 l.415 3 13.5 5 64.0 4 15.9 6 77.4 1 l 100 2

Celeert Cliffs 33.1 6 55J 3 19.5 3 73.2 3 1,595 2 54 9 78.0 l II.9 3 69.7 4 707 9

Cook 44.4 3 6.4 la 7.7 Il 6.1 It 158 12 10.2 6 10.8 11 16.5 5 31.5 18 at le

Crystal River 16 4 le 14.9 6 14.9 7 33 4 6 615 7 3.7 11 70.3 3 15.3 7 77.2 1 167 7

pleMe Cemyon 53.9 1 70.7 3 20.9 1 09.0 1 3,153 l 36.8 1 71.7 2 20.9 3 89.3 1 2.848 3

Fitsratrich/,
0D Nine Mile Point 37.0 5 40.1 4 17 4 4 34.9 5 996 5 51.9 1 14.7 7 17A 4 35.1 7 841 1

Oceaee 14 4 Il 14.0 7 11.4 8 28.9 7 fl6 6 7.8 8 57.7 5 11.4 9 61.4 5 647 6

Peach tetsom 39.2 4 15.1 8 3.4 II 19.9 8 435 4 5.5 le 144 le 5.4 It 12.1 18 55 la

Ranche Sece 27.2 9 10.1 9 11.1 9 13.1 9 169 Il 9.1 7 8.8 11 31.5 le 9J lt 57 Il

St. Lecle 14.2 8 35.5 5 10.2 3 47.2 4 1,099 4 17.1 3 37.5 4 10.2 3 44.7 6 766 4

Sure? 19.0 7 7.2 Il 10.0 le 11.0 ll 207 le 5.4 Il 20.0 8 10.3 Il 30.9 8 ISI 9

Three Mile letead 51.3 2 7.4 le 15.0 6 11.4 le 334 9 14.1 4 18.3 9 15.0 a 15.3 9 114 a

Mean 34 4 39.9 16.0 36.9 910 15.0 39.7 163 45.s 586

Seveeet NRC Past-Licensina Ste4en. Chaptee 4,1990/8 8.
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ratios of effective basic to total basic income. It is evident that this more than

compensates for variation among the sites in terms of direct basic income. The Arkansas

site, for example, ranked 12th with the smallest direct basic income ($21 million) of all

the sites, yet ended up with the 3rd largest employment effect because of its high
effective basic to total basic income ratio. Three Mile Island and Cook, on the other

hand, had the 2nd and 3rd largest direct basic income but ended up with very small total

employment by place of residence effects because of very low effective basic to total

j basic income ratios. Three Mile Island ranked 9th with a total employment effect of 338,

and Cook ranked 12th with a study area employment effect of only 158.
|

|

The nonbasic to effective basic income ratios are highly correlated with the
effective basic to total income ratios although they are less variable across the 12 sites

than are the effective basic to total basic ratios. As such, they tend to reinforce the
influence of the effective basic ratios in determining ultimate economic impact and to

diminish the relative importance of the direct basic income injection associated with the
, station.
|

f
Similar conclusions are evident with respect to 1978 (see Table 4-11), but they

need to be qualified. First, in 1978, there is much greater variability in terms of direct
basic income across the 12 sites than was the case at peak construction. As a result,

there are a couple of cases (Calvert Cliffs and Crystal River) where the direct basic

income input is so low ($5.6 and $3.7 million, respectively) that the total employment
effects (707 and 267, respectively) are less than their high effective basic to total basic

) income ratios would cause one to expect. FitzPatrick/Nine Mile Point is a similar
exception working in the other direction. Despite an effective basic to total basic

income ratio of 0.25 (ranked 7), its very large direct basic income input of $52 million

resulted in a substantial employment impact of 843 persons which was the third largest
among the 12 sites.

In sum, therefore, the major building blocks that translate a change in direct basic

income into study area changes in income and employment have been presented (see
Table 4-11). In general, the reinforcing variation of the effective basic to total basic
income ratio, the nonbasic to effective basic income ratio, and the employment b3 place
of residence to employment by place of work ratio, tended to dominate variation in
direct basic income for the two points in time at which the 12 stations were studied in

detail. As demonstrated by the evidence from 1978, however, it must be recognized that
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these variables interact definitionally to determine local employment and income
effects. Sufficiently large basic income inputs can, therefore, generate important local

employment effects in spite of low values for the two key ratios and vice-versa. Thus, it |

is important to understand the underlying determinants of variability in these proximate

determinants of economic impact.
l
1

4.4.5.2 Underlying causal factors determining variability in economic effects
Project-specific determinants

The principal input variable in generating local economic effects is the direct
basic income and employment (place of work basis) associated with a project. Variability

in direct basic employment and income occurred historically across the twelve case study

sites and is obviously a project-specific variable that must be carefully anticipated if the

local economic effects of building and operating a nuclear generating station are to be |

correctly foreseen. As summarized briefly in Section 4.2 of this report, there is more
variability in these direct effects than might be expected. Related research by Denver
Research Institute (Gilmore, 1981), which relies heavily on data from coal-fired

generating stations, indicates that direct employment has historically been subject to

significant forecasting errors. Thus, direct basic employment and income are both

variable across sites and subject to revision as construction proceeds.

The only other major, project-specific determinant of variability in economic,

1

effects is company policies or initiatives that would influence the labor markets from
which workers are hired or the residential patterns they assume once they are hired. A

discussion follows of the significance of such policies in influencing the variables during

i construction and operation (see Table 4-11). It is sufficient to note here that across the

twelve case study sites, company policies in these areas were not conspicuous as
|
1 determinants of work force origin or residential patterns. l

|

Site-specific determinants |

The ratio of effective basic income to total basie income depends principally on:

1. The composition of the work force-m overs, nonmovers, and l

commuters;

2. The family status of the movers; and

3. The availabilty of goods and services within the study area.
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The ratio of nonbasic to effective basic income depends on:

1

4. The availability of goods and services within the study area.

I The total employment response on a place of residence basis given total
employment on a place of work basis depends on:

5. The number of commuters into the study area.

'

One of the first things to notice is that causal factor 4 is the same as 3, and that 5

is a subset of 1. This is the major reason for the high correlation of th'ese variables (see

Table 4-11). The composition of the work force between movers, nonmovers, and
commuters can be thought of as being determined by three factors. First, it will be
affected by the ability of the study area to supply nonmovers. This will depend on the
number of workers residing in the study area, on their skills, and on the attractiveness of

the jobs at the nuclear station relative to other local employment. Second, the

composition of the work force will be affected by the availability of labor within daily
commuting distance of the site. Finally, the number of movers who relocate into the

study area will be influenced by housing availability, housing cost, and community
amenities within the study area.

It is important to note that the composition of the work force is going to be
influenced heavily by the definition of the study area. A large study area will tend to
increase the number of movers and nonmovers and decrease the number of commuters,

while a small study area would increase the number of commuters. A large part of the

variation among the study areas (see Table 4-11), therefore, is due simply to the fact
that the study areas vary both in population and in geographic size across the twelve

sites. Str.ndardization of the study areas with respect to either of these criteria would,

| however, have compromised other objectives of the study and created unsolvable data

collection problems. It remains, nevertheless, that work force composition is a critical

determinant of economic impact and that it is largely a function of site-specific factors

|
pertaining to the size and location of labor markets relative to the site. The recent work

by Malhotra (1981) on nuclear power stations directly addresses the question of the
differential effect of various site-specific factors.
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1

A related determinant of the ratio of effective basic income to total basic income

is the family status of the movers. In particular, the extent to which married workers
Iare accompanied by their f amilies will cause the ratio of effective basic income to total,

i

basic income to be higher. Unfortunately, there was no way to reconstruct data for this

variable in the absence of a survey of the construction work force and so its
determinants cannot be examined based on the work carried out in this study. |

The final site-specific source of variation in determining economic impact
influences both the ratio of effective basic income to total income and the nonbasic
employment multiplier. The availability of goods and services within the stubt area is
the principal determinant of the nonbasic income to effective basic income ratio.*

Larger, more complex economies are able to supply more of the goods and services

demanded by consumers with the result that the nonbasic income response to an increase

in effective basic income will be larger. There was considerable variation in the size of

the nonbasic income multiplier across the twelve sites (see Table 4-11).

The effect on the effective basic income to total basic income ratio of the local

availability of goods and services is less intuitive. It must be remembered that the
adjustment required to convert basic income to effective basic income has the result of !

imaking allincome commensurate in terms of its effect on the local economy. In short, if

the local residents spend very little locally, then a lesser adjustment is required for a
transient construction worker who also spends little locally. On the other hand, if many

goods and services are available locally, there will be a more significant difference
between the local spending habits of residents and those of transient construction
workers. This will necessitate a larger adjustment in order to convert total basic into

effective basic income.

I
,

Other determinants
The economic effects of each of the twelve nuclear stations on its study area

depended exclusively on project- and site-specific factors. The principal determinants

were those site-specific factors influencing the composition of the work force, and the
1size of the nonbasic employment response in the local economy.

4.5 Demographic Effects

4.5.1 Population Change

The project-related demographic effects for each of the 12 sites are shown in |

Table 4-12. Two major categories of population change were analyzed in the case
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TAst2 4-12

DEMOGRAPHIC EFFECTSIN STUDY AREAS
(P sk Construction Year and 1978)

- -

,

Peak Construction Year . 1978

Reduces. Total Population Reduced Total. Population
In- Ou t- Population SA Change in- Out- Populatt.m SA Change

Migration Mig.ation Change Population % of SA Migration Mlaration Change Pofn.lation % of SA

Arkansaa 1,913 366 Z,279 34,800 6.5 1,453 277 1,730 35,300 4.9

Calvert Clitis 1,788 1,03Z 2,820 20,682 - 13.6 867 369 1,236 30,000 ' 4.1

Cook 175 0 175 3,786 4.6 102 0 10Z 4,200 2.4

Crystal Illeer 860 0 860 30,153 2.4 . 431 ; 0 431 40,148 1.1

'
- DiaMo Canyon 3,308 0 3,308 132,529 , Z.5 . Z,112 0' Z,211 144.h44 . ' 1.5

Fit: Patrick /Nine Mlle Point 710 1,500 I ' Z,210 24,909 8.9 710 1,500 2.210 24,909 8.9 ~'

g Oconee 540 161 701 41,800 1.7 153 230 383 44,800 0.9

Peach Bottom 314 106 4Z0 :2,202 19.1 78 0 78 2,30Z 3.4

Rancho Seco 146 0 146 8,612 ' l .7 28 0 28 11.418 0.2,

St. Lucie 885 0 885 67,034 1.3 682 0 682 77,477 0.9

Surry 10Z 54 156 5,882 2.7 - 118 49 167 5,800 2.9

Three Mllt Island 310 0 310 14,225 Z.2 208 0 208 16,335 1.3

s

AVERAGE- 929 268 1,197 32,291 3.7 643 20Z 845 36,453 2.7 '

. SA: Study Area. s

'

Source: NRC Post Licenaina Studies, 1980/81.

'$

%
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studies-in-migration and diminished out-migration. The basis for making these

population estimates was the basic and nonbasic employment which attracted or retained j

workers and their households. !
,

|
'

The average in-migration for all 12 study areas at peak construction was 929 j

persons; diminished out-migration was 268 persons. The total population effect of 1,197

persons was about 3.7 percent of the average population for all study areas.

Population increases ranged from a low of 146 at Rancho Seco to a high of 3,308

at Diablo Canyon. Due to the different sizes of the study area populations, however, the

site with the smallest percentage of increase was St. Lucie (1.3 percent), while the site

with the largest percentage of increase was Peach Bottom (19.1 percent).
1

For every case except FitzPatrick/Nine Mile Point, in-migration was much larger
than diminished out-migration; for all 12 sites together in-migration was more than three

times larger than diminished out-migration. The FitzPatrick/Nine Mile Point case was
substantially different because the project retained a large construction work force that

otherwise would have left the study area to obtain work. In-migration also was affected i
,

by a number of factors. For areas where daily commuting was possible for the direct
basic workers there was modest in-migration. The location of the work force, ease of '

- transportation, whether the project was union or nonunion, availability of housing, and

! the general attractiveness of the area were all cited by key informants as major factors

in determining the amount of in-migration during peak construction.
|

The estimates of diminished out-migration were seen as effects of employment |

opportunities, based upon past o 2t-migration patterns and the responses of key
informants. Both basic and nonbasic jobs were included in making these estimates of

I
population increases. It should be noted that in 6 cases, no diminished out-migration was '

recorded. For the 6 study areas where diminished out-migration was considered to have

occurred, the proportion ranged from 16 percent of the total population increase at
!

Arkansas to 64.9 percent ~ at FitzPatrick/Nine Mile Point. The local study area residents )
were generally very supportive of employment opportunities which allowed them to
remain in the areas where they had strong family and social ties. The prospect of

' diminished out-migration through more jobs was seen as an important effect by several

elderly key informants who wanted their family groups, especially the younger workers,

to be able to stay in the study areas. This was particularly salient at the Peach Bottom

and Calvert Cliffs site. I
.

1

'
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The project-related population effects for the operating period included workers
and their households for all categories of basic and nonbasic employment. The "other"

basic employment was important for those cases where substantial tax revenues were

used to increase local public services or improve public facilities.

For the most part, the operations period population effects were smaller than was

the case for the construction period. The average population increase for the 12 sites in

1978 was 845 persons, only about 71 percent of the peak construction increase. The

percent of in-migration was quite similar for both periods, 77.6 percent at peak
construction and 76.1 percent for 1978. The average population increase made up a
greater proportion of the. average study area population at peak construction (3.7

percent) than it did in 1978 (2.3 percent). This was due to the smaller population effects

in 1978 and the general population growth of the study areas which increased an average

of almost 13 percent. It also should be kept in mind that in a number of cases there was

continuing construction or retrofitting work performed in 1978. Therefore, the

population effects for Arkansas, Cook, Diablo Canyon, FitzPatrick/Nine Mile Point, St.
Lucie, and Three Mile Island were not entirely due to station operations.

The population increases ranged from 28 at Rancho Seco to 2,212 at Diablo
Canyon where a major retrofitting project was underway. Rancho Seco recorded the

smallest percentage (0.2 percent) of population increase due to the project, and
FitzPatrick/Nine Mile Point the highest (8.9 percent). Only one site, FitzPatrick/Nine
Mile Point, was higher than 5 percent; the rest of the study areas were less than 5
percent. Overall, the operations period recorded smaller ratios of population effects in

the study areas than was the case for the construction period.

4.5.2 Variation in Demographic Effects ;

I4.5.2.1 Proximate determinants of variability in demographic effects
- Employment channe (place of residence basis)
| \

In no case was there evidence of population change due to any factor except |

employment change. That is, the stations appear not to have attracted or displaced
population except insofar as they affected employment opportunities in the study area.

|
This means that the total change in employed persons living in the study area as a result

of the station is the principal determining variable of population change. The variation

in this variable, employment change on a place of residence basis, was explained in the

previous section on economic effects. Thus, the conclusion is that the principal
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determinant of variability in demographic effects is variability in economic impact
across the twelve sites.

Migration

Once the number of employed persons living in the study area due to the project

has been determined, population change occurs to the extent that these persons and their |
, ,

| dependents would not have resided in the area in the absence of the project. This can

happen in the case of movers under the assumption that they would not have in-migrated

in the absence of the project. It can also happen with nonmovers if it is assumed that

they would have out-migrated in the absence of the nuclear station. This effect is

typically only relevant in situations in which out-migration is already occurring in
response to poor employment opportunities. In these cases, it is reasonable to assume

that some fraction of the jobs undertaken because of the nuclear station will allow

individuals to remain in the study area who otherwise would have out-migrated in search 1

of employment.

Summary ;

Table 4-13 summarized the proximate determinants of variability in demographic .

1effects. The table shows that population change ranks almost identically with I

|
employment change for both the peak construction year and 19.78. Thus, employment '

change is the dominant determinant of study area demographic changes. The table shows

that there is some variability in the population change to employment change ratio, but

not enough to alter the ranking of the sites with respect to population change. |

I

| 4.5.2.2 Underlying Causal Factors |
Employment change on a place of residence basis depends on the set of causal !

factors discussed at length in the previous section. Variability in the population change
to employment change ratio depends on the following:

1. The composition of the employed residents in terms of movers and
ner. movers and their family status; and

2. The migration behavior of the movers and nonmovers in the absence
|,

|
of the project.

|
t i

In general, movers will have in-migrated to the study area in order to assume work I
'

on the project. Nonmovers, on the other hand, will only be assumed to have out-migrated

in the absence of the project if employment in the area is declining and there has been an '
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TABLE 4-13

PROXIMATE DETERMINANTS OF VARIABILITY IN DEMOGRAPHIC EFFECTS

|

Peak Construction Year 1978

Employment Population to Employment Population to
Change Population Employment Change Population Employment

(Residence Basis) Change Ratio (Residence Basis) Change Ratio

Number Rank Number Rank Ratio Rank Number Rank Number Rank Ratio Rank

Arkansas 1,425 3 2,279 3 1.60 3 1,100 2 1,730 3 1.57 4 |

Calvert Cliffs 1,595 2 2,820 2 1.77 2 707 5 1,236 4 1.75 2

Cook 158 12 175 10 1.11 5 89 10 102 10 1.15 6

Crystal River 625 7 860 6 1.38 4 267 7 431 6 1.61 3

Diablo Canyon 3,153 1 3,308 1 1.05 6 2,041 1 2,212 1 1.08 7

FitzPatrick/
Nine Mile Point 996 5 2,210 4 2.22 1 843 3 2,210 2 2.62 1

Oconee 716 6 701 7 0.98 7 687 6 383 7 0.56 11

Peach Bottom 435 8 420 8 0.97 8 51 12 78 11 1.53 5
;

!

Rancho Seco 169 11 146 12 0.86 10 57 11 28 12 0.49 12

St. Lucie 1,099 4 885 5 0.81 11 766 4 682 5 0.89 9

Surry 207 10 156 11 0.75 12 181 9 167 9 0.92 8

Three Mile Island 338 9 310 9 0.92 9 234 8 208 8 0.89 10

Average 910 1,197 1.20 586 845 1.44

Source: NRC Post-Licensing Studies, 1980/81.
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|

l

historical trend of out-migration. Thus, variation in the mover /nonmover composition of

the work force or in its migration behavior can cause different projects to have different ;

ratios of population change to employment change. In general, the underlying causal
determinants of demographic change are largely site-specific as opposed to being ;

,

project-specific.

Project-specific

Except for the influence of project-specific variables on employment change, the

only other source of influence of project-specific variables on demographic change would

occur if company policy influenced the mover /nonmover composition of the work force.

The case study research did not show this to be an important effect, however.

Site-specific

The importance of site-specific factors in determining employment change has
already been discussed. Beyond those effects, site specific variables are the principal
determinants of variability in the population change to employment change ratio. Site-

specific factors, already discussed, will determine the mover /nonmover composition of
the work force. The movers will generally all have in-migrated in order to assume ;

employment associated with the station and so becorne a component of population
change. The nonmovers, on the other hand, become a component of population change

only if it can be assumed they would have out-migrated in the absence of the project.

A comparisen of data (see Table 4-12 and Table 4-13) shows that the three sites

with significant reduced out-migration are the three sites with the highest population

change to employment change ratio. Since the presence of diminished out-migration is

very much a function of local labor Inarket conditions, the underlying causal factors
behind the population change to employment change ratio are site-specific. i

Other determinants
lThe demographic effects of each of the twelve nuclear stations on its study area
l

depended exclusively on project- and site-specific factors. The dominant role is played

by employment change, with the site-specific factors that affect the population change |

to employment change ratio playing a more limited role.

!
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4.6. Effects of the Nuclear Stations on Housing and Settlement Patterns i

4.6.1 Honnina

The housing effects for the 12 study areas are summarized in Table 4-14. The

average size of the housing stock for all 12 study areas in 1970 was about 9,772 with,

t
' almost 80 percent of these made up of single-family dwellings. The number varied

widely between study areas, ranging from a low of 667 units for Peach Bottom to a(high
of 37,546 units for Diablo Canyon. Between 1970 and 1978, there was a rapid increase

(5.6 percent average annual rate) in housing for the combined study areas . These rates

of increase ranged from 3.3 percent for Three Mile Island to 10.4 percent for Crystal
River.

Housing demand estimates were derived directly from the estimate of the
population change due to the project. Thus, the demand equaled the requirements of in-

migrants plus the requirements associated with diminished out-migration. Housing

required for local workers who would have remained in the community even without the

project was not identified as an incremental demand due to the project.

The peak construction housing demand ranged from a low of 58 units for Surry to a
! high of 1,297 units for Diablo Canyon. When demand was expressed as a percent of the

1970 housing stock in the Study Area, the lowest figure was 1.2 percent for Oconee. The

highest figure was 25.3 percent for Peach Bottom. The Peach Bottom demand was
almost exclusively for rooms and converted units which were used by movers

unaccompanied by families (or singles). These workers tended to be weekly commuters

and once the construction project was completed many of these rocms were no longer

used as rentals. Thus, few new units were constructed to meet the temporary

| construction period demand.
!

The next highest demands for housing units were recorded for Arkansas at
8.7 percent and Calvert Cliffs at 8.9 percent. The remaining study areas showed

1

I considerably lower demands with five areas at 3.5 percent or less. In some cases,

! adjustments for the housing demand increase was comparatively easy. For the Calvert

Cliffs Study Area, summer recreation units were upgraded for year-round use and rented

to movers. Many of the workers on the Diablo Canyon project obtained housing in small
. hotels and motels during the off-season.
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TABLE 4-14

HOUSING EFFECTSIN STUDY AREAS

Study Area Housina Stock.1970 Peak Construction Year Operations (19781
llousing Demand Los sing Demanet

1978
Housing Average Annual

Single- Multi- MoMle 1970 Stock Increase % % %
Family Family flomes TOTAL TOTAL 1970-1978 (%) # 1970 # 1970 1978

Arkansas 8,098 1,086 691 9,875 14,215 4.7 858 8.7 656 6.6 4.6

Calvert Cliffs 7,503" 403 7,906 11,545 4.8 705 > 8.9 379 4.8 1.2-

Cook 1,247 159 17 1,413 1,89Z 3.6 81 5.7 35 2.5 1.8

Crystal Itiver 7,833 511 1,363 9,707 21,378 10.4 315 3.2 170 1.8 0.8

Diablo Canyon 18,600 5,63Z 3,754 37,546 57,976 5.6 1,297 3.5 807 2.1 1.4

FitsPatrick/Nine Mlle Polax 5,795 Z,255 197 8,247 9,000 N/A $70 6.9 510 6.2 N/A

Oconee 12,424 175c 1,433 14.03Z Z0,226 4.7 167 1.2 128 0.9 0.6,
o

Peach Bottom 641 - 26 667 901 3.8 1694 25.3 ZZ 3.2 1.4

Itancho Seco 1,947 240 183 2,370 3,706 5.7 140 5.9 50 1.1 1.3

St.Lucie 13,653 4,118 1,100 18,871 31,070 6.9 369 2.0 290 1.S 0.9

Surry 1,919 - 12Z 2,041 2,785 4.0 58 Z.8 61 3.0 2.1

bThree Mile Island 3,62Z 961 - 4,583 5,956 3.3 146 3.2 51 1.1 0.9

AVEftAGE 7,774 1,261 774 9,77Z 15,138 5.6 414 .e.Z 263 2.7 1.7

" Includes a small number of multi-f amily units.
bIncludes mobile homes
CFour units per structure or more.
dMostly rental rooms or conversions for weekly commuters.

Source: NRC Post-Licensing Studies. Chapter 6, 1980/81.
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The housing demand for the operations period (1978) was smaller on the average,

both in terms of the number of units (263) and as a proportion of the average study area

housing stock (1.7 percent). The range of housing demand for 1978 was from 22 units at

Peach Bottom to 807 units at Diablo Canyon. Only two study areas-Akansas at 6.6
percent and FitzPatrick/Nine Mile Point at 6.2 percent-showed a housing demand

,

greater than 5 percent of the 1970 Census housing stock count; and nine study areas were

under 3 percent. The housing demand for the operations year was smaller than at peak

construction for every case except Surry.

The increase in percentage for the Surry Study Area (from 2.8 percent at peak
constructi6n to 3.0 percent in 1978) was due to the very small number of in-migrants

during construction and the effects of "other" basic employment during the operations

period. Many of the "other" basic employees hired by the county were movers
accompanied by families; generally they were people who held professional or
administrative jobs in public services-education, social services, and county
administration.

l The effects of housing demand on the rental market were much more noticeable

for the construction period than for the operations year, according to key informants.
There was some permanent Udition to the rental housing stock, but much of the demand

was either unmet (resulting in more commuting) or produced only temporary rental
facilities. The expansion of rental rooms at Peach Bottom resulted in the conversion of

some of these facilities to permanent units for elderly and low-income residents. Most

rooms were returned to the status of private, single-family use, however. At Calvert
Cliffs, some summer recreational housing was weatherized for year-round use. Most of

these units reverted to seasonal and/or retirement use after the extremely high demand

of the construction period passed. In Surry, some mobile home units that were brought in

to house construction workers remained as rentals during the operations period.

| However, the majority of mobile home units which were brought into the county for or by

construction workers were removed after the construction period. The demand for rental

housing was much less during the operations period, since the on-site work force was

largely made up of permanent employees who wanted to own their own homes, or
refueling / maintenance people who were only at the site for short periods and did not
produce a consistent, economically feasible housing demand.
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4.6.2 Settlement Patterns and Land Use

The 12 sites included in the case studies varied in size from 427 acres, the total

land area of Three Mile Island, to 4,738 acres for Crystal River. In the case of Oconee,

the 2,000 acres included the actual plant site and the surrounding " exclusion" area. The

overall Keowee-Toxaway project, which included the Oconee Nuclear Station, comprised

about 157,000 acres.

The location of the sites was mostly rural, where relatively low population
densities existed. Agriculture, including farming, forestry, and grazing, was the most

,

common land use prior to construction of the power plants. Several sites were also used
l for recreational purposes, most often because the cooling requirements for the plant

resulted in siting at waterfront locations. Only Rancho Seco, where a relatively small
reservoir was built (165 acres), was not located on a large, existing water supply source.

Lake Keowee, the water source for Oconee, was built to provide cooling for the Oconee

Nuclear Station, in addition to serving as a hydroelectric site. The Keowee-Toxaway

complex had provisions for future steam generation stations and was rated by the utility

as capable of carrying about 7,000 Mw of development. The changes in land uses to

electric power production did not appear to have affected, by themselves, the social or

economic patterns of the study areas. While the sites often involved substantial

acreages, they were neither large enough nor so strategically placed that the changed use

would effect, for example, the study area agricultural production.

The requirements for transmission line rights-of-way varied depending upon the
distance from the existing power grid distribution system and the location of the station

in regard to the service area. For example, Calvert Cliffs was located outside the
Baltimore Gas and Electric Company service area, so it was possible to connect to the

! utility distribution system with a single transmission line corridor. An additional line was

under consideration during the study period to complete the tie-in of the Calvert Cliffs

plant to the regional power grid. Oconee, on the other hand, was located in the Duke

Power Company service area and utilized 5 transmission line rights-of-way to distribute

the electric production of the nuclear station and the hydroelectric plants. Generally,
the rights-of-way were constructed rapidly and resulted in little change to the social or

economic structure of the study areas. There was public concern in several cases about

the visual and aesthetic effects of the rights-of-way, but they were not considered a

source of significant land use change, nor were they the subject of unusually forceful

opposition.

32
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Other possible land use changes which might have resulted from the increased

population and income effects of the plants were considered. Generally, the size of |
these effects was not considered large enough to change land use trends. Rather, key )
informants tended to feel that the plant-related offects strengthened overall patterns of |

change and development. Housing purchased by workers, for example, tended to follow

the trends for other people in the study areas who had similar incomes, household
characteristica, and local social ties. In some cases, such as Calvert Cliffs, operating

personnel tended to locate quite near the site. However, even in the most noticeable
case, the number of housing units involved was not considered large enough to have had

an effect on land use patterns. Table 4-15 outlines the land use patterns in the various

study areas.

4.6.3 Variation in Housing Effects

4.6.3.1 Proximate Determinants of Variability in Housing and Settlement Patterns

The proximate determinant of variability in housing demand was variability in

population change due to the project. Projects with significant numbers of employees
residing in the study area had an impact on the demand for housing to the extent that the

workers in-migrated because of the project or would have out-migrated in its absence.

Projects with smaller numbers of employees residing in the study area had less
significant effects on the local housing stock.

4.6.3.2 Underlying Causal Factors

The underlying causal factors responsible for variability in housing demand effects

across sites have to be traced back to the project- and site-specific factors responsible

for variation in economic and demographic effects across sites. These have been

discussed at length in previous sections and will not be reiterated here. Thus, the

i explanation for variability of housing effects lies principally in variation in employment
1 and population effects. Today it is common for company housing or transportation to;

influence ultimate housing effects, but this was not the case at the twelve case study

I sites.

4.7 Public Sector Effects

l 4.7.1. Revenues

|
The data available for the fiscal and public service areas varied widely from one

case to the other. This was due to the varied size of the study areas, their alignment

with various taxing and public service jurisdictions, the complexity of the service
demands, the condition of the historial records, and the numerous changes that were
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TABLE 4-15

LAND USE EFFECTSIN STUDY AREAS

Transmission
Former Line

Size of Land Use Rights-of-Way WaterSite (Acres) for Sit'e Number Acres Source
Arkansas 1,164 Marginal farm- 2 3,700 Lake Dardanelle,

ing and grazing Arkansas River
land

Calvert Cliffs b1,135 Woodlands, I - Chesapeake Bayagriculture
Cook 650 Recreational 3 3,300 Lake Michigan

waterfront
(zoned industrial)

Crystal River 4,738 Agriculture and 2 Gulf of Mexico,-

undeveloped between Crystal and
Withlacoochee RiverDiablo Canyon 750 Agriculture, 3 Pacific Ocean-

grazing (zoned
commercial-recre-
ational)

FitzPatrick/Nine Mile Point 1,602 Agriculture 3 - Lake OntarioOconee 2,000* Agriculture, 5 7,800 Lake Keowee,
woodlands Keowee RiverPeach Bottom 620 Agriculture, IC Conowingo Pond,-

recreation Susquehanna River
Rancho Seco 2,480 Agriculture, 3 Utility-built reser--

grazing
voir (165 acres)St. Lucie 1,132 Recreational 3 760 Atlantic Oceanwaterfront

Surry 840 Woodlands 2 James River-

Three Mile Island 427 Agriculture, 1 Susquehanna River-

recreation
* Exclusion area for Oconee Nuclear Station. Total Duke Power Company land holdings for the entire Keowee-Toxawy project were about 157,000 acres.
Second line planned but not yet constructed.C
Existing ROW were built for Peach Bottom Unit 1.

Source: NRC Post-Licensing Studies, Chapter 6, 1980/81.



made in funding public services during the study period. Changes in the type of political

control in some areas produced new goals, objectives, and programs and also contributed

to the complexity of obtaining data for cross-site comparisons. This section discusses

[
the overall revenue and expenditure patterns for the study areas. Education,

transportation, public safety, and social services are considered separately.

The available information on direct revenues paid on behalf of the power plants,

and the proportion that these revenues constituted of study area budgets, are shown in

Table 4-16. The liability of the power plants for local property taxes depended upon tax
laws which varied from state to state. At Cook, the plant contributed over 95 percent of

the assessed value and taxes for the study area. The Rancho Seco plant did not pay local

property taxes because it was built and operated by a tax-exempt municipal utility
district. The Pennsylvania plants paid taxes to the state which then distributed the
revenue throughout the state. This resulted in only minor property tax increases for the

study areas at Three Mile Island and Peach Bottom.

Arkansas and Diablo Canyon paid substantial taxes during the construction period,

based upon the assessed value of improvements made each year. For 1970, Arkansas paid

about $242 thousand in local taxes while Diablo paid over $1 million. For 5 sites (Calvert

Cliffs, Crystal River, Oconee, St Lucie, and Surry) the significant tax payments were
made when tne plants went into operation. The amount of taxes paid in 1978 varied
across sites, from $1.5 million for Surry to $11.3 million for Calvert Cliffs. Typically,
the assessed value of the plant was determined by the state, of ten with input from the

utility and the local jurisdictions. The tax rate was determined by the local jurisdiction
according to the requirements of the state tax law.

l

|

The proportion of the study area budgets produced by the power stations varied

according to the tax base of the study area. Thus, while the taxes paid to Surry County

were the smallest for a county-level study area, they accounted for almost 35 percent of

{ the Surry County budget in 1978. Diablo Canyon, which paid over $12.4 million in taxes

to San Luis Obispo County taxing jurisdictions in 1977, accounted for_ about 20.9 percent

| of the local budgets. The larger tax base of San Luis Obispo County modified the
percentage effect of the plant's tax payments even though they were about 8 times as

high as the dollar amounts paid to Surry County. The payments made on behalf of the
Arkansas and Calvert Cliffs plants resulted in the greatest proportional contribution to

study area revenues, close to 50 percent in both cases.
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TABLE 4-16

REVENUE EFFECTS IN STUDY AREAS
(1969-1978)

Prefect Reeeauee Prefect Revenues me a peecent of Study Aree Budace*
1969 1970 1971 1971 1973 1974 1975 1976 1977 1978 1969 1970 1978 1971 1973 1974 1975 1976 1977 1978

Arkamene - 141 646 1,651 1,511 3,830 5,059 5,934 6,771 - - 31.9 11.7 41.3 46.I $1.5 51.9 S t.1 50.5 -

Cahert CNffe - - - - - - - 6.851 7,431 11.167 - - - - - - - 46.4 46.1 47.7
bCank _ _ _ ,,, ,,, ,,, ,,, ,,, ,,,, ,,,, ,, _ _ _ _ _ _ , .

Crystal Rivee - - - - - 1,158 1.100 1,194 1,833 3,019 - - - - - 4.4 4.5 3.3 6.5 7.8

D6 ewe Canyes til 1,053 1,154 3,400 5,197 6,378 7,645 9,695 11.413 7,981 0.8 3.5 9.6 9.6 11.7 15.6 17.1 18.7 10.9 -

Fit Petrich/
Mine Mlle Potat - 3.075 - 3,634 - 3,58 5 - 6,164 - 8,118 - 16.8 - 16.9 - 11.0 - 15.8 18.8-

ocemee - -- - == 100 - -- - - -- -- - - - - - - - - -

Peach Betteen 19 68 60 141 116 186 58 (I 31 30 37.0 44.4 50.0 67.1 57.0 61.4 34.4 15.5 17.6 16.7g
m

Ramche Sece' == -- -. -- -- -.- - -- - - -- -- - - -- - -- -- - -

St. l.acle 45 40 40 48 67 106 103 104 3,810 4,144 0.4 OJ 0.3 0.4 0.4 0.4 0.3 0.3 10.4 10.1

Smyry 46 198 410 561 841 1,130 976 1.151 1,011 1,486 5.7 17.7 31.1 41.4 49.0 34.1 11.4 17.9 14.3 34.9
dTh,ee ksite lstand - - - 116 - - - - -- 16 - - - -- - - -- -- -- --

*The Study Area budget lechedes the revenues of these testag jwledictlene to ubich the utility paid tases for the < . ae plant.
b
$tetten wee estimated to have produced usere than 95 percent of the Study Area revenues for perled following It Esset calculattens were met poselble

because the Steely Area wee met the sesse as several overlapping pubtle service Jurtedictions.

" Rancho Sees ed met pay local taneet the ettlity la a tam-enempt smanicipal entity.

'Incesse to Study Area free I percent earned laceme tan eettmated for 1971 and 19783 no data were evellable for annual payments.
Sources NRC Post-Licensina Studies. Chapter 7, 1980/81.
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The following sections look selectively at four areas of public services-education,

transportation, public safety and social services-to determine whether the quantity,
quality, availability, or cost of services was affected by the construction and operation
of the nuclear stations.

4.7.2 FAwation
The estimated enrollment resulting from project-related population increases are

shown in Table 4-17. These figures are based upon national ratios of school age

population per household for the period 1971-1974 when most of the study areas
experienced peak construction effects, and for 1978, the year designated as the
operations period for these case studies. These education demands were somewhat larger

than estimates made by local key informants because indirect basic, "other" basic, and

nonbasic populations were included. These effects were seldom recognized by local key

informants as being project-related since the link between such employment and the

project work was not easily identified.

School enrollment demand at peak construction ranged from a low of 7 pupils (less

than 0.1 percent) for Surry to 973 pupils (13.2 percent) for Diablo Canyon. The average

enrollment was 302 students or about 5.8 percent of study area enrollment.

The enrollment figures were substantially less for the operations period (1978) for

all study areas except Surry. Enrollment demand ranged from a low of 14 at Peach
Bottom to a high of 426 at Arkansas. (Diablo Canyon with 525 was not actually operating
in 1978 but was still under construction with upgrading and retrofitting projects.) The

average project-related enrollment was 165, just a little more than half the averaga for'

the construction period. The percentage of study area enrollment due to the projects

ranged from a low of 0.5 percent at Three Mile Island to 6.3 percent at Arkansas.
|

| (Diablo Canyon was 7.4 percent.) The average for all 12 sites was 2.9 percent, just half

the percentage figure for peak construction.

|
The increased expenditures per pupil (in current dollars) were all positive and

ranged from 0.9 percent at Three Mile Island to 24.5 pecent at Surry. The average per

pupil expenditure increased at an annual rate of 10.0 percent for the 10-year period. The

j revenues contributed by the plants to the study area school districts varied widely-three

i plants made no significant tax payments (Peach Bottom, Rancho Seco, Three Mile Island)

while the Cook plant paid over 90 percent of the school revenues in 1978. By 1978, the
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TABLE 4-17

EDUCATION EFFECTS IN STUDY AREAS

Expenditures / Plant Generated
Peak Construction Year Operations (1978) Pupil School Revenue

1969-1978 1978
Percent of Percent of Average Year Percent

Number Enrollment Number Enrollment Rate of Change Began of Totala

Arkansas 644 9.9 426 6.3 12.6 1969 65.7

Calvert Cliffs 529 8.4 246 3.2 12.4 1975 51.6

Cook 61 7.7 23 2.6 19.5 1969 90.8

g Crystal River 236 3.8 111 1.5 1.3 1974 25.1

Diablo Canyon 973 13.2 525 7.4 8.2 1967 21.9

FitzPatrick/
Nine Mile Point 428 7.6 332 6.6 8.1 1964 27.4

Oconee 125 1.2 83 0.8 10.0 1973 19.1

Peach Bottom 127 6.6 14 0.7 3.1 No significant revenues

Rancho Seco 105 7.2 33 2.2 N/A No significant revenues

St. Lucie 277 2.3 109 0.8 9.7 1970 18.8

Surry 7 0.1 40 2.7 24.5 1967 34.9

Three Mile Island 110 1.5 33 0.5 0.9 No significant revenues

AVERAGE 302 5.8 165 2.9 10.0 29.6

aDollars per pupil (current dollars).

N/A: Not available.
Source: NRC Post-Licensing Studies, Chapter 7.
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|

tax-paying sites were contributing an average of almost 40 percent of the school district

revenues. At the same time, project-related enrollment demand was 2.9 percent.

It appears likely that those school districts that received large increases in
,

l
revenue elected to allocate some of it to increasing per capita expenditures. The 4 study

areas in which plant generated revenues as a percent of total school revenues were the

largest (Arkansas, Calvert Cliffs, Cook, and Surry) also had the most rapid increase in

expenditures per pupil over the period 1969-1978 (see Table 4-17). At the same time, the

3 study areas with the smallest ratios of plant generated revenues to total school
revenues (Peach Bottom, Rancho Seco, and Three Mile Island) had the smallest increases

in expenditures per pupil.

In 5 of the case studies, overcrowding in the local school systems was evident. In

these cases, however, the in-migration of workers and school-aged children was only a

small proportion of the excess students. With one exception (Crystal River), the
overcrowding problem was resolved. In general, although construction-related increases

in school enrollment further strained educational systems, they were not the major cause

of problems. In Crystal River, where school overcrowding persisted as an issue, the
quality of education, according to key informants, was not impaired.

4.7.3 Tr===pa-tation

The most important means of transportation for the 12 case study sites were the

highway systems. Three sites utilized rail connections to their station locations, and
another four sites had dock facilities. There was some commuting by boat to Three Mile

Island, but most water access to the sites was used for shipping supplies and equipment,

especially bulk items (e.g., sand and gravel) to the site.
|

|

|
The size of the work force needed to construct the 12 stations, the requirements

of equipment, materials, and supplies, and the long-term duration of the construction
effort, all greatly increased the use of the study area highway systems. Despite these

abrupt increases in highway use, the road systems were able to accommodate the heavy

| use with minimal change as shown in Table 4-18. The construction of access roads to the

sites was generally necessary and was undertaken either by the utility itself or through

! special arrangements with locr.1 and state officials. In the case of Rancho Seco, about

7.5 miles of roads were rebuilt and upgraded due to increased traffic during construction

of the plant. This was funded by rearranging the local road construction priorities so
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TABLE 418

| TRArISPORTATION EFFECTSIN STUDY AREAS
f
i

Highwar Use Effects at Peak Demand
Illghway Use Revemie Ef fects

rea8Portation
Public Ef fects for on %tudy Aten

'' $I'' New Additional Highw ay

Rail Watee Road Roads Maintenance Congestian Safety fasues Operations (1979) Transpect atlan

Arkansas X X X Access Road Some No No No Une accommndeted by Stanificant cupenditures of
culating sepacity. revenues en enade--black-

topped W'e of all emsaty
roads. Double.1 highway
maintenance peronanel.

Revenues were used fee up-

Calvert Citffs - X X Accessroad None identified as Yes, estreme Yes, many Congestion, road flighway still con-

twilt by direct project at shift accidents access, safety. sidered overused, grading roads, penv6diswt
lightine,, adding new enado.

util6ty. effect, change. levolved
workers.

Cook - - X None. Littie mahtenance' Yes, traf f 6c Hone Maderate enncern. Operettone use is Only email aancunts of
accommodated by reveni-s went to roads due

reported. e6gnals report ed.
current capacity. to limited response by enad@ fastalled,

O conomission.

Crystal River X - X None. No additional male- - - - - No major evpenalitare of
revenues reported due to

tenance reported. plant-related traf fic or
t a mes.

Diablo Canyon - - X Upgrading Yes, due to heavy Yes, roads Nnne Congentlon and Construction etfacts Utility funded enme road
continued. work. hut an add 6tlanal

needed due to inads to site. Improved. repnet ed, access. work was ettelhuted ta
tr af fic. plant revenues.

(Cont 6nued an Nest Pagel
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TABLE 4-18 (Contimmed)

TRANSPORTATION EFFECT5 IN ETUDY AREAS

Hlahwar Use Effects at Peak Demand
Transportation Highway Use Revenue Effects

New Additional Highway Pubtle Ef fects for en %tudy Area'' ''

Rail Water Road Itcada Malatenance Congestion Safety leaves Operations (1978) Transportatian _ _ _ _ _

FitaPatrick/Nine lepro ,ed Yes, especially for Yes. None Road wear. Continued heavy use lacreased revenuae pro-

M6te Point - - X enleting winter use. reported. congestion. due to continuing duced algn6ficant lectese-o
construction. In transportatlan capendb-

roeda. tures.

Oconee" - - X N o. None identitled. Yes. None No leeuee for plant No adverse effects. Entensive rond impenee-

report ed, construction. new road system le ment due to Keowee-
conaldered good. Toseway project an,t

contrihution te Northern
County Scenic Illghway
(SC-III.

Increased Additional male- Yes. None Congestion was Roads ederguate for Earned income las

funding for tenance was funded. reported. Identified as No. I operatione period. revenues were used onestly

negative impact. to improva rnada.
Peach Bottom - - X leprovements.

4.ae Rebuilt 7.5 N o. Yes. Stiaht le- Workers asked for Roada conaldered ade- No teses paid by Sn4Ufl.

crease in improved roads flo- etuate far current plant
elles,

accidents. cat congestion, etc.) use.
Rancho Seco - - X

None. No increase Y es. Some le- Congestion, traf fic Current espaelty con- None reported.
creese in control, speeding. sidered adeeguate.reported.
accidente etc.St. Lucie - - X
with volume.

(Continued on Nest Page)
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TABLE 4-18 N' O

T3ANSPORTATION EFFECTSIN STUDY AREAS

filahway Use Effecte at Peak DesnandTmnaportation
''N'' liighway Use ftevenue EfracteNew Additional Illshway Public Effects foe os Stedy AreaRail Water Road Roede Malatemance Congestion Safety Issues Operatione (1978) Transport atten

surey - X X New access None reported. Yes, meet Sitaht in- Speeding, congestion 1tonde are adequate for Roads do not require localroad builta meeere to crease in at shift changes. operatione perlad use. tas empenditures$600,000, neighbnring accidente and
county. tickets.

Three Mile N o. No. Yes, near the N o. No. fleary use near site at No revenue offects en
Island X X X site, but lese ehlf t change. Use was roads,than had been integrated lato tra!!Icthe case with

local air patt erns.

force baee.

"Oconee. Estenetee road relocation, tecluding 11.5 smitee of highway and several helJaes, was undertaken for the Keowee-Tonaway Lake projects.
N

Source NRC Poet-Liceneine Case Studies. Chapter 7.
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that the work was done much earlier than it would have been without the project-related

traffic. In the case of Oconee, the extensive road reconstruction and relocation program

(21.5 miles of new roads and bridges) that was undertaken as part of the formation of

Lake Keowee also incorporated access to the plant site. Overall, however, there was
,

little additional highway construction directly related to the construction and operation

of the 12 stations.

Increased road maintenance in some degree was reported for 5 of the study areas,

but no additional effort was estimated by key informants for the other 7 study areas.

Diablo Canyon reported that there were effects due to heavy loads and FitzPatrick/Nine

Mile Point recorded additional costs to maintain the roads for winter use.

In almost every case, local residents and officials reported that worker traffic to
the site of ten resulted in extreme traffic congestion at the point where site access roads

joined the local highway system. In several cases, traffic signals or traffic control
personnel were required. There were some reported increases in accidents, but these
cases did not appear to be greater than would be expected with the increased volume of

traffic. In several cases, workers complained that local police wrote large numbers of
tickets for construction workers. However, the police generally said that they had not

made any special effort to single out construction workers and that they had only
responded to the obvious traffic patterns. In many cases, congestion caused by worker
traffic was considered a public issue and was one of the most comtnonly noticed effects

in the local communities; however, it was of ten judged to be more of a nuisance than a

serious problem.

The plant sites that had achieved a regular operations schedule by 1978 also had

integrated their transportation requirements with the local highway system. Generally,

the employment levels needed to operate the plants did not overtax the highways and the
i

i demand was only noticeable at shif t changes. Even then it was only during such times as'

refueling and maintenance outages that congestion tended to be considered a major

| problem. FitzPatrick/Nine Mile Point and Diablo Canyon were still experiencing
|

|
construction period effects. The main highway in Calvert County was only partly
upgraded by 1978, and the remainder of the highway, including the section which joined

;

l the site access road, was inadequate and congested. This condition would have been the

case with or without the traffic generated by the project, which had only added to an

already overloaded section of highway.
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Several study areas that realized large additional tax revenues from the station

sitings spent considerable monies on upgrading local roads. This was true for Arkansas,

Calvert Cliffs, FitzPatrick/Nine Mile Point, and Peach Bottom. The extensive work done

by the utility in Oconee County was followed by the construction of a major new
highway, South Carolina Route 11 (SC-11), which was funded primarily by state and

federal funds but also included work financed by the Duke Power Company. In Surry, the

county did not provide local funds for highways; such work was a state function. For
those areas where work was done, it was generally completed for roads other than those

directly linked to the station sites. This was because the access roads were directly
connected to the nearest major highways where maintenance and upgrading were state

rather than local responsibilities. Therefore, in the case of Calvert Cliffs, the county

spent a considerable amount of money on local roads, but the state highway that provided

the only major route to the site remained inadequate because state funding had not been

adequate to complete the upgrading of the road.

4.7.4 Public Safety

Public safety was categorized in three areas of service: police, fire, and
emergency preparedness as shown in Table 4-19. The utility companies that operated the

stations provided extensive security, fire protection, and emergency services to the
sites. At most, local public safety services were prepared to provide backup support for

on-site occurrences.

The construction and operation of the stations also required some public safety

capabilities in the study areas where the stations were located. Local police and fire

services were responsive to the needs of plant-related workers and their households since

they were either residents of the local communities or were travelers to the site who had

to pass through the study area. Emergency preparedness dealt with the risk and

treatment of possible accident victims, both on site and in the study area. The local

police and fire department personnel typically had specific responsibilities assigned to

them in the case of emergency situations. There was special training for the possibility

of plant-related emergency events and, in some cases, special centers were designated

for overseeing emergency period activities. However, these responsibilities were
considered to involve only minor commitments of time and money by police and fire

departments, and were not judged to be significant cost items to the local communities.

In addition, contributions of equipment or other support by the utilities often
compensated for any direct costs of emergency preparedness.
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TABt.E 4-19

PUBLIC SAFETY EFFECTS IN STUDY AREAS

Project-Related Demand Revenue Effects on Public Safety

Emergency Emergency'

Police Fire Preparedness Police Fire Preparedness

Arkansas Traffic No recorded Estensive develop- Police personnel Increased services Utility provided ex-
Increased mest on account of doubled during Study from plant-related tensive communica-
de m and. the station. Period. revenues. tions equipment and

substantial local
revenues.

Calvert Cliffs Traffic Hone re- Some expansion due Project revenues Increased support Increased responsibility
corded as to operations, es- helped fund increased for volunteer sta- for communleations,

project pecially post-TMI. services for expanding tions. planning, evacuation;
effects. population. director now full-time.

Cook No direct effects None S A did not han21e No direct revenue Equipment Coimty and state re-
, identified. recorded. emergency pre- elfects on police sponded but no re-
vi

paredness. services were ident- sponse was required by
ified. SA.

Crystal River Traffle Control, None About 20% of effort incre'ased personnel. Equipment, up- About 20% of erpanded
;

| Demonstration recorded. due to station. grading of effort due to station.
i control. depart ment.

Diablo Canyon Traffici None - Increased resources, increased revenues, -

demonstrations, recorded. personnel and equip- a new volunteer
ment. company.

Fit Patrick /Nine Traffic. Some on-site Subcounty level did Increased personnel. Equipment, some County Offlee of
( Mlle Point fire calla. not provide emer- upgrading of de- Emergency Prepared-

gency preparedness. partments. ness increased in size.

Continued on Neat Page
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TASt2 4-19 $Cesthemo4

PUBLIC SAFETY EFFECTS IN STUDY AllEAS

Project-Related Demand Revenue Effects on f%Ile Safety

|
Emergency Emerytency

|
Police Fire Preparedness Felice Fire Preparedness

| Oconee Traffic control. None Emergency on-site New law enforcement Two new volueteer New communications,

recorded. and evacuation center ($41.9 million). fire stations, plus lacreased expenditures

|
preparednesa. Sheriff's office from Il equipment. at 10 percent per year.

to 22, new equipment.i

Peach Bottom None reported. None Subcounty area did No additional revenues. No increased re- None reported for
reported. not handle emer- venues. Study Area. i

|gency preparedness.

Rancho Seco Traffic, None Hone reported. No revenue etfects; No revenue elfects. None reported.

demonstrattens. recorded. SMUD did not pay local |

e tames.ch

S t. Lucie Traffic, labor strike None Evacuation increased costs were No increase due to Increased costs were

control report ed. Preparedness under- not attributed to the st ation. awumed by general
taken. s t a tion. revemse smirces.

Sorry Moderate traffic None Recent evacuation Increased equipment, Some county funding Director of Puhlte
increase. report ed. preparedness additional oflicer. for volunteer Welf are is coordinator

undertaken by departments. of county evacuation
county. planning.

Three Mile Island Traffic increase. None Subcounty area did No increase in rev- No increase in None reported for the
reported, not handle emer- enues. revenues. Study Area prior to

1978.gency preparedness.

Source NRC Post-Licensing Stuelles, Chapter 7,1980/81.
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The study areas did not report any l'arge increases in police and fire services in the
| local communities due to the construction or operation of the stations. Traffic control

and crowd control at demonstrations or labor disputes were recorded by the police. Most

f of the fire departsnents did not record any additional on-site demand, although
i

FitzPatrick/Nine Mile Point responded to several fire calls.

The project-related population was not judged to have made any unusual demands

upon public safety in the study areas. On occasion, there were some references by police

officials to rowdy behavior by construction workers, but this was not considered serious

and these workers were of ten reported to have been less troublesome than some local

people. Operations workers were generally considered to have been very good citizens

who required little in the way of police or fire services.

The study areas that received significant additional revenues due to the operation

of the plants spent some of these revenues on increased police and fire personnel and on

new equipment. In several cases, there were also large increases in the support provided

for emergency preparedness. There also were study areas of less than county size that

were not responsible for emergency preparedness and consequently were not recorded as

having increased personnel, facilities, or equipment in that area.

4.7.5 Social Services

The key informants in social services reported very little demand from project-
related households in the study areas. A few informants, such as those in Surry,
speculated that the employment and income effects may have reduced the long-term

resident demand for services, but they also remarked that it was very difficult to
evaluate such effects due to major changes in social service programs and staffing during

the study period. In almost every case, however, the demand effects of the direct basic

workers on the social services were reported to be very small. The income from jobs at

the project was high enough so that project workers did not qualify for most social

service programs. Changes in the social service programs applied mostly to children, the

disabled, and the elderly'. The project-related in-migrants almost never fell into these

need categories. Also, there was no record of any significant influx of unqualified job
*

seekers who might have becorre social service recipients due to unemployment, or of
former project workers who "went on welfare" when employment declined.
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The revenue effects on study area social services were limited to those
jurisdictions that received significant additional taxes. Even then, the effects were
mostly indirect: improved facilities for social service administration and a somewhat
greater willingness to contribute a local share to state and federal programs. Support for

the elderly was of ten mentioned.

During the study period, there was a general trend toward increased state and

federal support for social services, with local jurisdictions relinquishing some of their
control and reducing their financial responsibilities. In Oconee, key informants in the
sociel services did not feel that the project-related revenues had any significant effects

on programs although there had been significant changes. There were important changes

in Surry, and a much greater willingness by the county to support social services. T' is
'

was due mostly to the dramatic change in local government control and the subsequent

changes in local policies regarding social service programs. For the most part, however,

the trend in state and federal programs meant that the local jurisdictions had less control

and responsibility in these areas. This meant, in turn, that the revenue effects were
subsequently smaller for the social services area than for other local services. ,

4.7.6 Governmental Structure and Process
There was not a clear case in which the effects of the construction and operation

of the nuclear stations by themselves produced significant changes in study area
governmental structures and processes. There were several cases of expanded

government spending, new facilities, increased employment, and new programs. These

changes appeared to have taken place within the structural framework of the existing

governmental structures, which were quite viable and flexible in most cases. In several

cases, most notably Calvert Cliffs, the increased revenues seemed to have strengthened

the control of long-term residents by providing officials with increased tax revenues with

which they provided expanded levels of public services.

In other cases, such as Surry and Oconee, the tax revenues were used to support

governmental change which took place because of complex social and political trends
that were not caused by the projects. The change in governmental structure that took

place for Oconee County was mandated by the state for all South Carolina counties. The

dramatic shift of political and governmental control in Surry County that introduced
extensive change in the administrative structure of the county resulted from the political

organization of black voters. In both these cases, the project-related effects, especially
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the additional revenues, appeared to have been used to solidify the changes that resulted

from nonproject causes. There was some reason to believe that signWicant additional tax

essentially conservative function in regard to governmentalrevenues served an
| structures. The tax revenues provided additional resources to whomever held political
t

| power and enabled these people to provide increased services without requiring the
normal tax increases. As a result, the experience in Surry seemed to suggest that there

was less conflict between political opponents than otherwise would have been the case.

4.7.7 Variation in Public Sector Effects

4.7.7.1 Proximate Determinants of Variability in Public Sector Effects
Effects of housing and population changes

A significant part of the variability in public sector impact is traceable to

variation across the twelve sites in terms of the demand for public services and their

associated facilities. Some study areas experienced only minor changes in population or

housing, while others experienced substintial increases due to construction and operation

of the nuclear generating stations.

Revenue effects

One of the most conspicuous sources of variation across the twelve sites was in

the public revenue implications of the station. Some of the stations paid no taxes or

were subject to state-wide equalization formulas such that local jurisdictions received

little or no direct revenue from the station. In other cases, local jurisdictions received .
revenue windfalls that were of ten 50 percent and more of existing budgets. These
differences in revenues were responsible for much of the variability in the effects of the

nuclear stations on their study areas' public sectors.

4.7.7.2 Underlying Causal Factors

Project-specific

Project-specific variables influenced the economic and demographic effects of a

station and so influenced the demand for public facilities and services associated with

the plant. In general, however, the project-specific influences were small relative to the
:

site-specific factors.
i

Site-specific |

|Site-specific factors substantially influenced economic and demographic effects.

They were also responsible for the obvious variability in tax treatment that resulted in

1
'
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such large differentials in the revenue consequences of the projects. Thus,
|

-,-

characteristics of the sites, rather than characteristics of the projects, seem to be l

responsible for most of the variation in public sector effects across the twelve sites.

4.8 Social Organisation Effects
1

4.8.1 Changes in Groups and Group Characteristics
1

Using the criteria. described in Chapter 3, the twelve study areas contained i

between 3 and 7 major social groups. In all, the twelve case studies identified 8 types of

groups in the vicinities of the nuclear stations: family farmers, agribusiness groups,
elderly / retirees, ethnic groups (e.g., blacks and Hispanics), business and professional

groups, suburbanites / newcomers, fishermen, and a residual group, variously identified as

long-time residents, old-timers, etc.

IPrior to the study period, the groups at each site were organized in a social
structure with routinized interaction patterns. That is,,there were established economic,

political, and social interrelationships among the groups which formed the social system

in the study area.
'.
'

There are two basic ways that .ae social organizadon, of a study area might '

change due to the project. First, the project may cause the ir.troduction of new groups,
which would then cause changes in the structural interrelationsh'ips among the larger set

,

| of groups. Second, the project may significantly change the characteristics (size,
livelihood, demography, location, property ownership, attitude's and values, or cohesion):

\
|

of existing groups. If these changes are large enough, the interrelationships among the |
groups may then change. j

i

i

All sites had a comparatively large influx of workers during the construction
period, and a more modest influx when plant operations began. In no case, however, did

the new people form a separate, identifiable group. At all the sites, plant-related in-
i

t

migrants were integrated into the existing group structure. In one case, Calvert Cliffs, j
Ithe operations workers formed a subgroup of suburbanites due to their geographical

concentration in a few residential developments. At the other sites, plant-related

employees were not even distinguished as a separate subgroup.
1

|

|Changes in group characteristics du- to the plant occurred at all sites as will be
,

I i

discussed in Chapter 7. Most of these changes were not large enough to significantlyI '

1
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affect economic, political, or social interaction patterns. However, the following
|examples show some of the changes that were potentially large enough to alter group 1

l
interaction patterns.

,
,

l
' At Calvert Cliffs, a significant proportion of black agricultural laborers obtained

basic jobs at the plant, which meant that the livelihood of the elite (landowners) was
complicated by a shortage of labor. At Diablo Canyon,f the coastruction of the
power plant stabilized the tourist industry, and reduced turnover of such businesses. At

Oconee, textile workers benefited from the new job opportunitics, higher wages, and

training programs a*. the station. At Peach Bottom, the incomo of the professional /
business group was increased during construction, due both to the nonbasic spending and

to the direct basic employment of younger members of the group. In addition, old-timers

received significant rental income during the construction period. At Rancho Seco,
r,ewcomers and agriculturalists benefited economically by the reduced electrical rates

due to the annexation of their area (some 100 square miles of land around the project
site) into the electric sevice area of the nuclear plant. At St. Lucie, the workers
benefited from the new, higher paying nonseasonal jobs, and the business community

benefited from the workers' nonbasic spending. At Surry, there was a complete political

reorganization, strongly motivated by the availability of tax dollars from the plant, such

that the blacks gained control, and the wh'te farmers lost control, of the Surry County
government. Finally, at several sites there were groups that benefited significantly due

to the tax payments, either in terms of lower millage rates or in increased services
(especially the long-tirne residents, at Cook; all groups at Oconce; the business / '
professional group at St. Lucie; and the blacks and elderly at Surry).

4.8.2 Changes in Group Interaetion Pattcras '

At most sites, interaction patterns between the groups in the sttedy area did not

change over the study period. Changes were primarily associated with local growth .
trends or with changes at the national level (e.g., civil rights legislation, increases in
franchised and chain stores, automation and mechanization). The construction and
operation of the nuclear plants had only modest effect on changes in the social structures

of the study areas. In general, the power plante played only a small role in shaping other

ongoing social processes. There were, however, a few instances where changes in the
social structure were attributable to the plant.
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l

At a few sites, the effect of the plant on economic interaction patterns was
1

noticeable. For instance, at Calvert Cliffs the system of using black intermediaries to i.

broker black agricultural jobs was broken down. During construction, the employment
market for black laborers became more competitive as blacks were hired as laborers at

the nuclear plant. The high-paying union jobs provided an attractive alternative to

: agricultural employment, and the jobs could be obtained without going through the
,

intermediary system. In addition, the increased inccme enabled many blacks to purchase |

homes and other consumer goods that had not been possible prior to the construction of
'

Calvert Cliffs. When the plant began the operations phase, the smaller number of
available jobs were filled by hiring out of Baltimore. Thus, the local employment

'

opportunities for blacks were severely curtailed. Instead of returning to the preproject

pattern of economic interaction, n any blacks opted to out-migrate.!
,

1

At Oconee, a somewhat similar situation occurred. Again, there was a significant

segc:ent of the work force that was dependent on a single, low-paying industry, in this

case the textile industry. Again, construction of the nuclear power plant contributed to

more open and competitive job opportunities. The emphasis of Duke Power Company on

i hiring and training local people, and on retraining them for operations jobs if necessary,

tended to reinforce the new economic structure.

|

There were some temporary changes in the economic interaction patterns at
Peach Bottom. There was a short-term boom in economic activity due to the presence of

the construction workers, which tended to temporarily decelerate the rate of out-
migration of the business / professional group. Also, there was a small component of

agricultural workers who obtained work at the plant during construction. At all other
;

sites, the structure of economic interaction did not change because of the nuclear plant.

Similarly, the political interaction patterns in most study areas were not affected

by the plant. Where a political change attributable to the plant could be detected, the ;

change took one of two forms: (1) some groups' concerns with the environmental effects

of the plant (e.g., Cook and Peach Bottom) were associated with an increased concern
over other local environmental issues and increased participation in local politics; and (2)

increased friction between newer residents and farmers over the allocation of tax
revenues from the plant (for example, Peach Bottom) created new conflict in political
interactions. Suburbanites preferred improving the public services to lowering the tax

rate, whereas farmers preferred the reverse. In addition, at one site (Calvert Cliffs)
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there was evidence of direct involvement of the utility in state and local political
decisions. At the other 9 sites, there was no evidence of a significant change in political

interactions due to the plant.

|

Changes in social interaction patterns were even smaller and less common. In the

Cook Study Area, there was some increase in social interaction between two groups that

had united to oppose the project, and at Calvert Cliffs the plant contributed to the
modernization of social interaction patterns as traditional barriers broke down. At most

sites, however, any changes in patterns of socializing, formal and informal group
membership, and latermarriage were due to factors other than the nuclear power plant.

In summary, changes in social organization due to the nuclear stations were small

in magnitude and relatively uncommon. Typically, noticeable changes in economic,

political, or social interaction patterns were primarily due to other factors.

4.8.3 Variation in Social Effects

There were few discernible changes in social organization due to the construction

and operation of the nuclear power stations. To the extent that differential effects did
occur, they were associated with the way in which the previously discussed economic and

demographic effects were distributed among groups in the study area. The distribution

of economic, effects was most important in affecting study area groups, and this
distribution seemed to reflect both project-specific and site-specific factors. The most

important project-specific factors were those associated with the hiring and training
policies of the construction contractor and of the utility operating the station. Site-
specific factors relevant to the distribetion of economic effects include the existing

occupations and economic positions of groups in the area, and the availability of
alternative economic opportunities.

,

;
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CHAPTER 5: PUBLIC RESPONSE 'IO THE CONSTRUCTION AND OPERATION OF
NUCLEAR GENERATING STATIONS ,

i
I

l 5.1 Introduction ;

| One of the objectives of the socioeconomic assessment was to identify and I

describe the public response to each of the projects. The nature, saliency, and

| prevalence of plant-related issues and their articulation in the political process was

| considered an important aspect in measuring the social impacts attributable to the

nuclear facilities. Thus, public response, with its underlying motivations in terms of '
public concerns and attitudes, constituted a social phenomenon to be addressed and

i explained. Further, public involvement of study area residents in the licensing hearing
|

process and in political activities outside the public hearings was hypothesized to result|

in changes to the social structure or to patterns of group interaction. The degree of I

change, particularly in the areas of political interaction and in the process of decision-

making, was viewed as being dependent on the nature (magnitude, saliency, and
prevalence) of the study area response.

For each of the twelve facilities, the issues over the nuclear plant were identified,

the political. activities described, and the impact on the study areas assessed.

| Furthermore, it was important to ascertain the degree to which residents of the study
area were concerned about the nuclear facilities and plant-related effects.

The public response to the construction and operation of the nuclear plants in the
,

| study areas took place over a relatively lengthy period of time, and the nature of the

i local response to the nuclear stations must be seen from a temporal perspective. For

,

most of the nuclear plants in our sample, construction began in the mid-to-late 1960s and ;

continued into the 1970s. Plant operations commenced during the mid-to-late 1970s, |
with construction and operations work overlapping in the case of sites with two or more

units. Consequently, the response of the study area residents to the nuclear stations can
be characterized in a context of evolving safety regulations, changing patterns of

| regional and national concerns over the development of nuclear energy, and site-specific

j events resulting from construction and operations activities.

This chapter describes findings with respect to public response up to the time of
the accident at Three Mile Island. It was hypothesized that the accident at Three Mile

Island would affect people living in,the vicinity of all existing nuclear plants. The public
1

1
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response to the twelve nuclear plants subsequent to the accident is treated, therefore, in j

[ the next chapter as part of the discussion of the socioeconomic consequences of the
accident.

!

l
The description of the public response begins with s. brief summary of the responsei

at each site. Each summary concludes by a statement of the magnitude and prevalence

of the public response in each study area. This is followed by a section which explicates

the variation across sites. The research found that there were four determinants of
variation. These included local values, national events, the pattern of political response,

and the distribution of effects.

5.2 Summary of Public Response by Site

Arkansas Nuclear One (ANO)

During the pre-construction, construction, and operation phases of the plant, there

was overwhelming community support for the nuclear power plant. This support can be

exemplified by events occurring during the early planning phases of the project. When a
, number of landowners were reluctant to sell their land for the plant site, except at an
i

inflated price, the business community, through the Chamber of Commerce, purchased
the property for the utility. A dominant community value was the importance the
community, and especially the business group, placed on industrial development.
Historically, the business community in Russellville had taken the initiative to attract

industry into the area and to aid the agricultural sector. Consequently, the business
community had inherited leadership responsibility. The business community's active
endorsement of the nuclear facility was an important catalyst for community-wide
acceptance. Notwithstanding the importance of this role, the community consistently
approved of the plant. The public hearings were uncontested, and only three individuals

presented concerns through limited appearances. In spite of AND's history of shutdowns,

| equipment failures, and a leak, no important opposition appeared in the region to raise

safety or environmental issues. The nuclear facility was a "nonissue" for the community.
|

The positive community attitude toward the nuclear facility was found to be

| related to the following factors:

l

1. The historic relationship between the utility and the study region. Arkansasi

Power and Light (AP&L) was one of the earliest companies to locate in
Arkansas and invest in industrial development. In addition, the company was a
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|

|
1

major contributor to the recreational development of the state. Moreover, in a |

l

state that had lost population between 1940 and 1960, the company was viewed
|as a stabilizing and important economic asset.

|
|

2. The lack of any social problems or stress on facilities and services during the

construction phase. |
,

3. The visibly positive impact on the Russellville school system.

4. The value placed on industrial growth and economic expansion.

5. The general acceptance of the risks inherent in nuclear technology.

ICalvert Cliffs
Opposition to Calvert Cliffs appeared during the late 1960s at the construction

permit hearings. The Chesapeake Environmental Protection Association, comprising a

number of Annapolis-based groups, expressed concern over the impact of thermal
discharges on the Chesapeake Bay and the hazards of low level radiation. These concerns |

were parallel to those of the Chesapeake Bay Foundation. The concerns of the county's

watermen for stringent water quality standards resulted in political activity which
terminated with the imposition of state water resources department standards, which

were 1.0 percent of AEC standards.

There was little organized opposition in Calvert County; county residents were

supporters rather than opponents before 1973. However, a thermal standards issue
surfaced during plant operations.' The utility filed an amendment with the United States;

Department of Water Resources to allow discharges of up to 14 degrees higher than

normal while the original permit allowed a 10-degree increase. The county asked fori

hearings over this amendment but was ultimately unsuccessful.

Cook

| The construction permit hearings in 1969 for the D. C. Cook plant resulted in
opposition to the plant by local area residents and environmentalists. The major area of

|
contention was the cumulative effect of the D. C. Cook plant together with four other

| plants on Lake Michigan. This concern reflected a long-standing commitment of regional

environmental groups to improve the quality of the lake.
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The shoreline property owners, together with the regional environmental

organizations, attempted to block the issuance of permits for plant construction. In
1969-1970, their principal interest in intervening was to replace the once-through cooling

, system by cooling towers. This particular concern was part of a much larger private
I

interest concern with activities on the shoreline that might result in erosion problems.

Historically, coastal dune erosion was a serious problem for this group, which resided, for

the most part, in seasonal residences close to the beach. They argued that changes to

the coast, necessitated by plant construction, would further aggravate the erosion

problem. The problems continued into the mid-1970s with only limited resolution of the

issues.

The groups continued to oppose the plant and in the 1977 operating license pre-

hearing, arguments were presented concerning emergency plans, coastal changes, level of

operator training, and safety of the emergency core-cooling system. The fact that the

utility agreed to develop alternatives to once-through cooling in the event of ecological

damages caused the interveners to drop their case, and the operating license was issued

in 1974.

Two sets of activities were involved in the public response to the Cook project:
(1) local governmental officials and long-time residents generally supported the plant;

and (2) the lakeshore residents (many of whom were part-time residents) were opposed to

the plant and worked closely with regional environmental groups in their opposition.

Crystal River

The 1967 announcement of the Crystal River plant was well supported by the
cc:nmunity. Despite the fact that residents were concerned over the possible

recreational damage that could result from thermal discharges, no intervention occurred

at the hearings and no operation hearings were held. Support by local area residents

continued, but environmental groups from outside the Study Area began actively opposing
|

nuclear power in 1979 Thus, opposition to the Crystal River plant by state groups
occurred late in the project's history. In general, the support was enhanced by the fact

that the nuclear plant was part of a large complex that was, in sum, the largest employer

in the county.
Diablo Canyon

The period prior to the construction permit hearings (1962 to 1968) represented a

shif t from a generally favorable climate, where the community supported the plans for a
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nuclear station, to a less favorable climate where public concern over environmental

questions engendered local opposition. During the 1964-1966 period, local government i

departments and the Sierra Club worked with the utility to find another coastal site for ,

the plant. There was no outright opposition to the plant, but a concern to conserve a
fragile and unique coastal area. By the late 1960s, opposition to the location of the site j

on the coast surfaced at the California Public Utility Commission hearings. The

interveners were mostly from a neighboring county, with few representatives from the

Study Area. Overall, the public and local government supported the station.

The NEPA hearings (post-1973) were accompanied by strong opposition to the

plant, centered on the impacts of thermal emissions on the abalone population. Concern

was also growing over seismic considerations, but these were outside the purview of the

public hearings at the time. The growing opposition to the plant over environmental
issues was a function of two situations: environmental problems due to construction, and

a strong regional environmental awareness.

During the environmental hearings, a consensus was reached on the fact that the

studies on the effects on marine life were incomplete. The fact that the AEC decided j

that construction could continue until the studies were carried out and that the AEC
found an " unacceptable degree of harm" at the plant fueled the environmental
opposition. In addition, concerns over environmental issues resulted from siltation

problems and from the release of toxic copper, which killed much of the local abalone.

The fact that plant-related environmental issues surfaced as strongly as they did

was not surp-ising. The protection of the environment was a long-time concern of Study

Area residents and, by the early 1970s, environmental / conservation issues were the ;
<

i

principe1 political interests of residents of the area. The nuclear power plant did not

catalyze environmental concerns; rather, the plant was viewed as another example of

industrial encroachment on a unique and valued coastline. Historically, moratoriums

were placed on growth in a number of coastal communities in the area; an agricultural
l

preserve program was implemented; and uranium mining in the county, as well as a pro-

posal to build a harbor in the county, came under formidable opposition.
|

Between 1973 and 1981, during the operating permit evaluations, the principal

contention was a prolonged debate concerning the seismic risk issue. The fact that the

NRC could not reach a decision over the seismic hazard and the controversy surrounding )
I

|
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the issue seemingly altered public perception, and the level of active local opposition to

the plant increased substantially. The past few years have witnessed a dramatic decline

in local support for the plant, but in areas outside the City of San Luis Obispo and the
coastal communities, support for the plant exists. Following the trend in national

|

response, antinuclear organizations have grown in the local area and are well integrated |

into the larger regional nuclear movement. Public concern has shifted from the highly

local interest in preserving environmental quality to a broad array of generic safety
issues.

FitsPatrick/Nine Mile Point
' The dominant issue when the FitzPatrick plant was announced was over the

aggregate thermal effects of the two plants-FitzPatrick and Nine Mile Point. In 1969,

the State of New York issued a new set of stringent standards for thermal discharges,t

and the debate centered around whether the FitzPatrick plant could meet these

standards because of its proximity to the Nine Mile Point facility.

During the 1970 construction permit hearings, a number of limited appearances

were made by Study Area residents, but on the whole, the local area provided support for

the plant. The opposition to the plant was nonlocal and was spearheaded by the New
York State Conservation Council, whose contentions included the potential for radiation

release and the effect of thermal discharges on the Great Lakes system. However,
subsequent to the issuance of the construction permit (1973), a local environmental group

petitioned to intervene in the operating license hearings over the water quality concern.

This university-based group remained active during permit hearings regarding the Nine

Mile Point plant. Outside of this particular group involvement, Study Area residents on
the whole did not oppose the plant. The one exception to this was the public responses to

specific risk events. In 1978, plans to construct a radioactive waste incinerator at Nine

Mile Point for low-level waste was opposed by local groups.
,

!

Oconee

When the plant was announced in 1965, it received widespread support from the

community. The support reflected the need to diversify the economic base, which was

exclusively based on textile manufacturing. The plant was viewed as an important
I investment that would help the economic base and reverse the trend of out-migration of

the area's youth. Although the Department of the Interior expressed concern over
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l

thermal discharges during the construction permit hearings, there was a noticeable lack

of effective regional opposition.

Issues over the plant appeared in 1977 when there was a release of contaminated

water into a local reservoir. A local interest group expressed the view that the health

implications were not clearly specified. This issue, however, did not emerge as a i

community-wide issue and soon dissipated as a inatter for concern. However, the

utility's proposal to ship the nuclear waste from the Oconee plant to another plant for

temporary storage received considerable opposition from a local city council which
opposed shipment of wastes through its jurisdiction. Three state environmental groups

' intervened in the subsequent hearings over the shipment-of-waste issue. The Nuclear

Regulatory Commission (NRC) ruled against the shipment of the waste, and the issue

rapidly faded.

The evidence provided by the Oconee case history shows that the plant was
generally accepted by the host area. Acceptability was heightened by the perceived

benefits of the project in an area experiencing economic problems. Concern developed

over specific operations events, which dissipated when the specific technicalissues were ]
resolved. Altogether, there was minimal local public concern and no apparent impact on !

I
the Study Area from any regional public response.

1

Peach Bottom

Strong public support for the construction of two additional units at the Peach
Bottom site was evidenced during the 1966-1968 preconstruction period. There were two

major factors to explain this support. First, the area was experiencing a serious )
downward economic trend, and the construction of two nuclear units was seen as the j

stimulus needed to reverse the trend. Second, Peach Bottom Unit 1, a small reactor, had

already been established and accepted by the community, and this new project was )
viewed as an extension of the first unit. No residents of the Study Area expressed

concern at the construction permit hearings but, prior to the hearings, the

agriculturalists of the Study Area voiced concern that the cooling structures could have

an adverse effect on the recreational uses of the Susquehanna River. There was also
resentment by a number of farmers that the transmission lines would cross their
properties.
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In the early 1970s, at the time of the operating license hearings, the concerns had

shifted, reflecting the growing opposition to nuclear power development in

Pennsylvania. The regional concern focused on the critical contention of the cumulative |
! impacts on the quality of the Susquehanna River since a number of nuclear plants were

l using the river for cooling purposes. The four interveners at the operating license
hearings represented the larger regional interests-they were not from the Study Area
and received only minimal support from Study Area residents. The major issue centered

on thermal discharges. The controversy resulted in the adoption of a closed-cycle

cooling system as a stipulation for the operating license. In addition, this result was the

outcome of expressions of state environmentsl concerns.'

Representatives of the agricultural community made limited appearances at the

operating permit hearings. Their concern focused on the protection of milk products, andi

they demanded safeguards for the local dairy industry. The farmers also indicated that

the rural township was the recipient of a great burden of risks and that the relatively
high wages paid at the site contributed to difficulties in procuring seasonal farm
laborers. While opposition to the plant was centered in the farming community,
townspeople generally supported the plant. The prime value expressed by area farmers

was the " agricultural way of life" and, as a group, they felt that the plant would result in

rapid encroachment on their rural area. Furthermore, they were concerned over possible

depreciation of land values because of the proximity of the plant and its possible effects

on agricultural products. The fact that the utility proposed to build the Fulton plant
across the river from Peach Bottom Township and to expropriate considerable farm land

heightened the farmers' opposition to the Peach Bottom plant. The concerns by Study
Area residents were over potential effects of the plant that were site specific; the
hearing covered the generic safety issues represented by regional groups from the larger

cities. There was a strong correlation between the traditional values held by the farmers

and the predispositions toward growth and the public response to the plant. Delta

| residents expressed little concern over the plant.

The effect of the public response was evidenced in the expanded involvement of

the township in political matters outside of the traditional parochial concerns with

| agriculture. This resulted in political affiliations with entities outside of the Study Area,
which, in turn, reduced the area's geographic isolation.
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Rancho Seco

Community support for the proposed plant during the construction permit hearing

was evidenced by the fact that no formal intervention took place. Two limited

appearances, however, included contentions over the risk analysis of the consequences of

an accident and the effect of the plant's discharge on the local underground water

system. The opposition was limited, as compared to other California plants at the time.
The fact that the plant was located inland and would not pollute a natural water body

mitigated against the forming of any sizable opposition. The coastal and water-related

environmental issues pervasive in California were nullified because of the inland site.

By 1972, when the operation licensing hearings were held, a number of interveners

had surfaced to protest the impending plant opening. The arguments presented included

the inadequacy of the emergency core-cooling system and the danger posed by radiation

leakages. These were generic safety issues that reflected national concerns over

environmental health and safety.. The interveners, by and large, were residents of
Sacramento; none were from the Study Area. The proposal to build a second unit
received substantial criticism, but little from the Study Area. Local officials, however,

did attack the environmental report on Unit 2 as the report did not outline the steps to

be taken to prevent development near the plant.

The case study points to a number of shif ts in the nature of public response. By

1974, the state government did not support nuclear power as it had done a few years

earlier. This was the result of the growth of the state concern over the safety of nuclear

technology, and the poor quality of the environmental impact statement for Unit 2. The

opposition to the plant was rooted in the colleges in the Sacramento area, while concern |
in the Study Area was limited. l

Important factors that explain the limited opposition to the plant by local
residents have been identified. They include: (1) the generally low level of involvement

of residents in community social and political activities; (2) the inland site; and (3) the

comparatively low electricity rates promiaed from the project. I

i
l St. Lucie
t

i Public concern and opposition to the St. Lucie site paralleled the evolution of ,

I l
public concerns at the national level. During the early phase of public concern in the j

1960s, the Martin Ccunty Taxpayers Association expressed concern that the thermal |
1

|

!
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discharge on a local water body would have a significant adverse impact on the
tourist / recreational industry in the county. Consequently, the group argued that the

discharge system be redesigned for an ocean intake or for cooling towers. The utility
responded to this demand by designing an ocean discharge.,

!
!

Environmental issues continued to be areas of contention during the subsequent

construction permit hearings. Local area residents remained generally outside the

hearings process. The prime actor was the Department of the Interior, which expressed

concern over thermal pollution and potential problems over the migration of turtles. The

utility responded by introducing a number of mitigating measures.

The case study found that a shift in the nature of the public reeponse occurred
L during the 1973 NEPA hearings. The focus of concern shif ted from local issues to

nationalissues related to technological safety. The neighboring county to the Study Area

took an active part in the opposition. The Martin County Conservation Alliance was a

long-established environmental interest group that had taken positions on growth policy,

coastline problems, and open space.

During the 1974 to 1979 period, the goals of the interveners shifted. During the
earlier confrontations between local groups and the AEC, the groups' goals were to settle

for the mitigation of localized adverse environmental impacts. By 1979, the goals were

to permanently curtail construction of adultional nuclear plants in the area. At the same

time, the number of intervening groups and their geographic extent had expanded. Only

two of the six interveners were from Martin County, and no group represented the Study

Area itself. The issues were of two types: generic safety concerns (consequences of

low-level radiation, thermal discharges, evacuation procedures) and locationally specific

concerns. The two site-specific issues dealt with the accuracy of population projections

and the need for protection against hurricane damage. The controversy resulted in the

NRC deciding that the utility had to revise its population projection, which according to

the NRC, had been underestimated. In addition, the NRC stipulated that additional
storm surge barriers be installed for erosion protection.

|

( In St. Lucie County, the opposition to the St. Lucie plant was limited. Although
there was some involvement by the St. Lucie County Conservation Alliance, it was

primarily Martin County residents who were politically active in opposing the plant. The
evidence, however, shows that the level of political participation was moderate. Overall,
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environmental awareness was low, and few environmental issues surfaced in the Study

Area. In contrast, the population in Martin County was older and more affluent, with a

tendency to participate actively in environmental / conservation organizations.

Membership in the Martin County Conservation Alliance constituted a large proportion of

the county's population, but only a few members were politically active in npposing the

plant. Once the permit hearings ended, the level of public concern dissipated
dramatically. |

|

The 1966 announcement of the Surry plant received enthusiastic support by Study

Area residents and county officials. The support, as was gauged by key informant

interviews and secondary data, was largely based on the economic gains that would be

generated by the construction of the plant. There is no recorded opposition to the i

plant. A number of local fishermen expressed some concern over thermal discharges, but

this concern did not materialize into opposition. Factors given for the acceptability of

the plant also included: a local sense of security because many residents had worked j

with nuclear energy in nearby shipyards; the lack of regional opposition; and the utility's

excellent public relations efforts. During the construction period, there were no active
organizations to oppose the plant, and public support continued.

1

I

Once operations began on the two units (1973), two issues emerged as a
consequence of a series of events involving steam accidents. These issues emerged at

the hearings for licensing Units 3 and 4. During the hearings, two environmental groups

opposed four units being built on the river. Although the permits were issued, the plans

for building two additional units were canceled. )

| |
There was very little opposition to the plant. One reason for this was that the l

plant was in a remote rural location. In addition, the regional tendency was to rely on

established governmental procedures for regulating business, and the plant was generally

considered a business venture. There was also very strong faith expressed in the plant's ,

1

safety, and traditional regional values tended to devalue protest and opposition to '

employment-related developments.

Three Mile Island (TMI)

The 1968 construction permit for Three Mile Island was not contested and was

supported by all groups and organizations in the Study Area. Two factors stand out to
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explain this high level of acceptance. First, the plant was viewed as counterbalancing

the closing of a large air base in thb area. Second, the nuclear facility was seen as a

nonpolluting generator of electricity.

|

The NEPA hearings in 1972, however, witnessed the emergence of environmental

j groups as interveners. The Citizens for a Safe Environment argued that the AEC did not

adequately calculate the probability of a flood on the island, and that the health hazards
of low-level radiation were not properly assessed. The interveners were part of a

regional interest group that was actively opposing nuclear plants in the region, including

the Peach Bottom facility. Active local opposition was lacking.

5.3 Proximate Determinants of Variation Across Sites

5.3.1 ImcalValues 4

)

Existing research on community conflict and public response to nuclear facilities

have noted that a major explanatory factor of the prevalence and duration of the
response was related to local values. Areas that hold " traditional" values have been

hypothesized to be more likely to support nuclear generating facilities than "rnodern"
areas where concerns over environmental impacts may prevail and where public

participation in the decision-making process may be prevalent. The post-licensing

findings support the view that local values are a strong determinant of the nature of

public response to nuclear generating stations.

At those sites where a local pro-growth / pro-industry value prevails, it is likely
that the construction of a nuclear station will be strongly supported. Support will be

! heightened in those areas that have historically experienced economic decline and out-

migration. Nuclear facilities are generally perceived as a valuable community
element-they tend to induce growth and to aid in stabilizing the economy. Thus, the
Oconee Plant and the Arkansas Nuclear One plant became symbolic of renewal and

economic prosperity. In such cases, visible economic gains, such as employment

j opportunities for local residents or major fiscal benefits, seem to heighten the perceived

economic importance of the plant.

A community's value system may be described by the values held by the

l community's social groups. The Post-Licensing Studies found that, although variations

existed in response to nuclear plants within a study area, community conflict did not

emerge because of a nuclear facility. While disagreements may occur in the political
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sector (e.g., Diablo Canyon), it is rare that the controversy over a nuclear plant will

result in significant changes in political structure and organization. Rather, controversy

over nuclear plants may reinforce, heighten, and polarize values and political positions.

Thus, where active nuclear opposition exists, there is also a tendency for involvement in
other environmental issues.

,

1

l

The Post-Licensing Studies also found that while support for a plant may be
extensive in a study area due to prevailing pro-growth community norms, opposition is

seldom universal in the host areas. In all 12 study areas, active political opposition was
undertaken by one or a few small organizations. The dominant concerns were motivated

by environmental issues, parochial /self-interest issues (economic pacts), issues over

technology and decentralization, and questions over safety. In areas where active
environmentalism occurred, there was a strong likelihood that opposition to nuclear
plants would emerge. In many of the study areas, conservation and environmental

organizations were the nucleus for the formation of an antinuclear group or constituency.

Where social groups have a strong political base, their values with respect to
|nuclear plants will tend to be expressed in the political arena. Thus, in Pope County,

Arkansas, and Calvert County, Maryland, the business community took political action in |

support of the nuclear plants. In contrast, the farmers of Peach Bottom, Pennsylvania, I

who perceived potential detrimental harm to agriculture and their way of life, actively
opposed the plant at the licensing hearings and subsequently passed resolutions to
improve emergency response planning.

A lower level of opposition to nuclear plants may be more likely in areas that have
the folicwing combination of characteristics: reliance on established government

j

procedures; political values which belittle protest; a prevailing pro-growth attitude; an

important community leadership role played by the business community; and perceived
economic benefits from plant construction and operation. ;

l

i

The study results also suggest that the response of social groups at the most
]

general level has been fairly consistent. Business groups, on the whole, favor nuclear i

plants as do industrial agriculturalists. Agricultural areas characterized by family farms

and by strong historical / cultural links have an inconsistent record of support. Minority '

groups generally have supported nuclear plants because of the perceived economic gains
that will result from their construction.
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5.3.2 National Events as a Determinant of Variation in Public Response

The public response at each of the twelve study areas varied over time and oftenI

reflected the pattern of concern at the national level. A number of studies have
I

j attempted to describe the temporal pattern of concerns over the development of nuclear

( power and, consequently, there has been a general recognition that the response to
nuclear power can be defined by four historical phases.

The first distinct historical phase of public response to nuclear power occurred

during the late 1950s and early 1960s. The period was marked by the general acceptance

of nuclear power at both national and local levels. Development of both Peach Bottom
Unit 1 and the FitzPatrick/Nine Mile Point stations began during this period. The

evidence provided by the FitzPatrick case study indicates that when the plant was
announced in the early 1960s, residents focused on the potential economic benefits of the

plant. Typic'al of the early Ir 60s, there were many questions about the technology and.

some limited concerns expressed over thermal discharges, but there was a basic
confidence that the utilities and the Atomic Energy Commission (AEC) were diligent and

competent in fulfilling their responsibilities.

The Diablo Canyon and Peach Bottom case studies also found that in the early

1960s, when decisions were made to locate these plants, there was the conviction that

the development of nuclear power was economically and environmentally preferable to
fossil-fueled facilities. The national scientific consensus and political climate favored

the development of nuclear power. These factors reinforced the predisposition toward

these two plants. Further, the Peach Bottom area, as a rural, generally isolated

community with a historical record of economic instability, made project-related

| employment and income look particularly beneficial.
i

! Although there was general acceptance of nuclear technology in this early phase,

there was nevertheless substantial governmental concern over safety, including the first
|

major safety report by the AEC (Wash 740) and the congressional debate over nuclear
insurance. In the early 1960s, the first opposition to nuclear plants surfaced. A number

|
of studies have related this early concern to the debate over atomic fallout.

|

The second stage is less well defined but extended over the period from the mid-

1960s to 1970. During the 1960s, the nuclear industry grew rapidly: in 1968,14 plants
I were in operation and another 39 were under construction. At the nationallevel, concern
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over nuclear technology had waned, but was characterized by local opposition to specific

projects. The subject of much of the concern was thermal discharges. Of particular
visibility was the opposition to the Diablo Canyon facility, proposed to be sited on the
California coast. The opposition argued that the plant would result in irreversible

;

damage to a unique natural coastline and that a serious safety question existed because
of the proximity to an earthquake fault.

During the late 1960s, opposition and concern over local siting decisions were
l focused on the potential environmental impacts of power plant construction and

operation. Moreover, the historical evidence suggests that opposition to local plants
included individuals motivated by self-interest and individual concern over the general
quality of their respective communities. However, the dominant concern of the late

1960s was over the therrnal and radiation contamination of water bodies next to the
plants.

The specific environmental concerns that characterized these local issues have

continued, despite the fact that the opposition has, in general, shif ted to more generic

safety issues. This is a reflection of the strong linkage of nuclear opposition to the
national environmental movement. The sociological evidence indicates that of all the

groups sampled with respect to attitudes toward the development of nuclear power
plants, environmentalists opposed this development by a factor of 4:1 (1975) as compared

to support of nuclear power by 2:1 for the other social groups. The earlier intent of the

opposition was to force a change in design, to apply greater safety standards, and to
alleviate adverse environmental consequences. Thus, opposition often dissipated when

the utility acquiesced on a particular demand (e.g., Peach Bottom and St. Lucie). There

also has been a shift in the scope of the opposition's goals-from attempts at design
adjustments to a commitment to end the developruent of nuclear plants. This is a
reflection of the growth of concern over safety problems and waste disposal and not just

thermal discharges, and the fact that local opposition has developed associations with j

national antinuclear organizations. I

;

1

l
The third phase of public concern began in the early 1970s as a result of two l

occurrences. The Calvert Cliffs decision resulted in the institutionalization of
environmental protection in licensing decisions. Consequently, public concern shifted '

from environmental to safety issues in the early 1970s. The rule-making hearings on the

Emergency Core Cooling System in 1972-1973 demonstrated widespread disagreement
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among AEC safety experts and focused attention on the question of nuclear safety and

the adequacy of safety systems. In 1974, the national antinuclear movement emerged
through the activities of Critical Mass '74, a coalition of major environmental and

I

antinuclear organizations. Thus, the third phase of public concern, the period of National

j Environmental Protection Agency (NEPA) hearings of the early 1970s. Ottnessed public
contentions over thermal and radiation effects, an increase in the number of interveners,

and the representation of more broad-based interests-ranging from environmental to
ideological / nuclear issues.

The fourth stage of public concern occurred between 1975 and 1981 when the
issues focused on nuclear safety and waste disposal. This period has been characterized

by more stringent standards being instituted by local, state, and federal agencies; by the

growth and solidification of national antinuclear interest groups; and by major protests
and opposition by citizens. The concern over nuclear safety has been heightened, in large

measure, because of the accident at the Three Mile Island nuclear plant.

Although the opposition to nuclear plants has grown, survey data consistently note

I that a large majority of people favor the development of nuclear power, and nearly all of
the state antinuclear referenda have failed to pass. However, we also know that public

support declines as nuclear power moves from general policy issues at the national level

to actual local siting decisions. Even at local levels, we found that there exists a broad

variety of public responses, and at some sites there is full consmunity support for nuclear

plants. Today, site-specific concerns are becoming increasingly reflective of ideological

positions.

5.3.3 Underlying Causal Factors

| Analyses of public response at the 17. sites found that underlying causal f actors in

the variation in the level and type of response can be explained by project-specific and

! site-specific factors. Projects that have a high level of uncertainty with respect to
either specific events (leaks at Peach Bottom and Arkansas Nuclear One) or general risk

phenomena (earthquake risk at Diablo Canyon and reliability of welds at Oconee) will
have a high likelihood of generating public concern and possible political response. Such

|

concerns were found to be heightened in situations where other risk events have occurred

| at about the same time, such as the closing of a plant, an accident at a plant, or the

disclosure of improper procedures at a plant. Major visible economic benefits were found

to temper concerns over risks. The fact that Arkansas Nuclear One provided substantial

tax revenues to the local school district was viewed by residents as the major positive
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effect of the plant, while the effects of a leak of radiated water was viewed as more

remote and thus of lower significance. Where the utility and plant were major employers

in a local area and generated large revenues, local public response was consistently in
favor of the nuclear station, as in the case of Crystal River.

!

With respect to site-specific factors, examination of the 12 sites showed that the

most enthusiastic support for the nuclear plants came from host communities that were

experiencing, or had experienced, economic problems and that placed a high value on
industrial growth. Opposition to the plants came from areas where environmental

concerns over specific or unique areas became important values for a particular group.

5.4 Etfects of Public Reg x on the Study Areas

In most of the case studies, local opponents who challenged the nuclear stations

did so through the legally instituted channels of the hearings process. Once a decision

had been made about the plant, particularly regarding a construction or operations
permit, public activity and opposition dissipated to a large degree. In only two of the
case studies, Diablo Canyon and Peach Bottom, did local politi::al activity have lasting

effects on the decision-making structure. At the Diablo Canyon site, the controversy
the nuclear plant resulted in the reinforcement and enhancement of politicalover

differences between the environmentalists and the pro-growth advocates. Moreover, the

controversy heightened both environmental awareness and the level of public concern.

Consequently, the concern over nonnuclear environmental problems also increased.

At the Peach Bottom site, the political involvement by the agricultural families in

the township strengthened their overall political position and this resulted in a higher
level of professionalism in political and planning matters. Earlier, the locus of political
involvement was characterized by an ad hoc approach to small problems that were
agricultural in orientation. More recently, the township has become concerned with

comprehensive planning and contingency preparedness.

In areas where local opposition to plant sitings developed, the opposition was
generally in the minority in terms of its population size. In Diablo Canyon, where the
nuclear controversy was most intensive compared to the other case studies, the
controversy did not universally affect local politics, nor was its intensity consistent. A
majority of the study area's population continued to support the plant. Thus, the effect

of public response on social organization and social processes in the sample cases was
minimal.
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CHAPTER 6: SOCIOECONOMIC CONSEQUENCES OF THE
ACCIDENT AT THREE MILE ISLAND ;

,

:

l I

l

6.1 Introductice '

l
'Ibe gneral purpose of the Post-Licensing Studies is to describe the social and

economic effects of siting, constructing, and operating nuclear power plants in the
United States. Field work for the research described in the previous chapters of this

report began in late 1978. Because of variable availability of data for the 12 sites, a
decision was made to end the study period for each site in 1978, and to focus the
operations period discussion on the most recent year (1978) for which common data were

available, although field work continued at some sites through early 1980. Thus, the

analysis in the case studies focuses on the peak construction year, whenever that may

have been for each individual project, and on 1978 as a common operations year.
i

The accident at Three Mile Island (TMI) occurred on 28 March 1979. Since TMI
was one of the case study sites, the scope of the Post-Licensing Studies was expanded to

include an analysis of the social and economic effects of the accident on the residents of

southcentral Pennsylvania. Because a reliable data base was necessary to support this

effort, the NRC Telephone Survey of 1,500 households was conducted in late July of 1979

(Flynn,1979). Since that time. n additional report has been prepared that described the

social and economic consequences of the accident during the six-month period from the

end of March through September 1979 (Flynn and Chalmers,1980). Because of the unique

circumstances surrounding the accident, the TMI Case Study was expanded to summarize

the analysis of both the emergency and the post-accident periods.

In addition to the direct effects of the accident on the area surrounding the TMI

( station, it was immediately apparent that the effects of the accident would not be
confined to the TMI aren. In particular, Peach Bottom Nuclear Generating Station (one

of the twelve case study sites) is located just 35 miles downstream from TMI on the
Susquehanna River. Further,4 of the remaining 11 sites have Babcock and Wilcox units

which are similar in design to the damaged unit at TMI. In addition, given the nationali
,

| significance of the accident, along with NRC regulatory revisions associated with TMI, )
every nuclear station in the country was affected by the accident. Each of the other

l eleven case study sites were examined, therefore, for consequences of the TMI
accident. The purpose of this chapter is to summarize the effects of the accident both

at TMI and at the other case study sites and to examine the reasons for variability in
these effects. |
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6.2 Effects of the Accident on South-Central Pennsylvania

6.2.1 Introduction

The effects of the accident at Three Mile Island can be grouped into three
categories: (1) the regional economy, (2) local institutions, and (3) private individuals.

The time periods of this analysis covered the two-week emergency period immediately

folbwing the accident, the short-term effects over the next six months, and the long-
term effects through the two years following the accident. The major events associated

with the accident are shown in Table 6-1. Because court cases are still pending and

because clean-up of Unit 2 and preparation for the restart of Unit I are incomplete,
direct effects of the accident are still occurring. Thus, the description of the effects of
the accident which are included in this analysis are necessarily limited.

6.2.2 Economic Effects

The direct economic effects experienced during the emergency period following

the acc ident included interrupted local producuon. and reduced local income and
employment (Flynn and Chalmers,1980; Commonwealth of Pennsylvania, n.d.). The

losses were conspicuous during the first week of April but very minor subsequent to that

time. The estimate of residents' total accident-related income losses (and gains) derived

from the NRC Telephone Survey is probably the best measure of short-term economic

| disruption (Flynn,1979). Net losses within fifteen miles of the site are estimated to be

about $9 million. When expressed relative to annual income in the area, the income loss

amounts to about 0.25 percent of annual personal income; employment losses were
estimated to be of the same order of magnitude.

Evacuation costs were estimated to be of a similar order of magnitude-about $9

million (Flynn and Chalmers,1980, p. 45). Because almost one-third of the population
residing within 15 miles of the plant had evacuated, sales were down, production was

| disrupted, schools were closed, and conventions canceled. Yet, by 6 April 1979, one week

following the accident, economic conditions in the region had largely returned to normal.

Economic losses to business firms are being considered in various class action
lawsuits. The sectoral composition of these claims has recently been summarized by the

Commonwealth of Pennsylvania. Within an approximate 20-mile radius of TMI,

manufacturing firms are estimated to have lost $7.7 million in value of production. Only

one-third of the firms reported having been affected, and of these, two-thirds reported
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TABLE 6-1

THREE MILEISLAND UNITS 1 AND 2
CHRONOLOGY

PRECONSTRUCTION PERIOD

November 1966: Public Announcement of Unit 1

February 1967: Public Announcement of Unit 2

CONSTRUCTION PERIOD

May 1968: Construction Permit for Unit 1 issued

November 1969: Construction Permit for Unit 2 issued

April 1974: Operating License for Unit 1 issued

OPERATING PERIOD

September 1974: Unit 1 begins commercial operation

February 1978: Operating License for Unit 2 issued

December 1978: Unit 2 begins commercial operation

17 February 1979: Unit I shut down for refueling

EMERGENCY PERIOD

Wednesday,28 March 1979,4:00 a.m.: Feedwater pumps supplying Unit 2 shut down.

Friday, 30 March 1979,12:30 p.m.: Governor issues advisory that pregnant women and
preschool children leave the region within a 5-mile radius of the plant and that all
schools in the area be closed.

Saturday, 31 March 1979, 8:23 p.m.: AP reports story from NRC that hydrogen bubble
could explode.

Monday, 2 April 1979, morning: Denton announces decrease in size of bubble and implies
danger of explosion is less than originally thought.

Wednesday,4 April 1979: Schools outside 5-mile radius reopen, but those within a 5-mile
radius remain closed and the governor's advisory remains in effect.

Monday,9 April 1979: Governor's advisory withdrawn.

Wednesday,11 April 1979: Middletown area schools reopen.

POST EMERGENCY PERIOD

| April 1979: EPICOR-I used to begin decontaminating water containing low levels of
l radioactivity stored in auxiliary building.

June 1979: Pennsylvania Public Utility Commission (PUC) refuses to allow TMI-Unit 2 to
be included in Met Ed rate base.

! August 1979: Petitions filed to intervene in federal hearings on start-up of TMI-Unit 1
(hearings scheduled for February 1980).

September 1979: Release of Kemeny Commission Report.

January 1980: Release of the Rogovin Report.

(Continued on Next Page)

123



- .

TABLE 6-1 (Continued)

THREE MILE ISLAND UNITS 1 AND 2
CHRONOLOGY

March 1980: TMI accident anniversary.

10 May 1980: PUC grants interim rate increase; Unit I removed from rate base.

July 1980: First successful entry into Unit 2 reactor building.
29 October 1980: Unit I restart hearings begin.

9 December 1980: GPU files $4 billion suit against the NRC.
June 1981: Unit I restart hearings end; submerged demineralizer system begins

processing high-level waste water.

January 1982: Federal Court rules that the issue of psychological stress must be included
in the Unit I restart considerations.

i

!

|

124

._ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _



_ _ _ _,

1

|

that the effect was confined to the week immediately following the accident.
Nonmanufacturing firms claim lost sales and services of about $74 million.

| The agriculture and tourism sectors of the local economy were particularly
'

vulnerable to the accident period effects. The tourist industry in southcentral

Pennsylvania placed their TMI-related losses at $5 million. (Commonwealth of

Pennsylvania, n.d..) These losses were generally confined to the one-month period

immediately following the accident. Although there were a few conspicuous claims of

adverse impact on agriculture, the farm community as a whole reported minimal losses
due to the TMI accident. Ninety-six percent of fartners within a 25-mile radius of TMI

reported no economic losses due to the accident.

The effects of the accident on real estate were studied both by the

Commonwealth of Pennsylvania and by the NRC (Gamble,1981). The Commonwealth of

Pennsylvania concluded that housing and property values were not, in general,
or negatively affected by the accident. Further, no pattern ofsignificantly

disinvestment related to the accident was discovered. The Gamble study came to similar

conclusions. It states that there is no evidence that the accident at TMI had measurable
effects on the value of single-family residential properties within a 25-mile radius of the

plant (Gamble,1981; p.104). It reports that, although there was a sharp decline in sales
within 10 miles of the plant for a 4-8 week period af ter the accident, the market then
returned to normal. It is their judgment that properties on the market during this period

subsequently sold at prices that would have prevailed in the absence of the accident.

Against this apparent backdrop of " return to normalcy," there is concern within
the business community about the effect of the accident on the continued growth and

development of the area-particularly the Metropolitan Edison Company's service area.

Upon investigation, it appears that the concern is based not so much on abstract

; dimensions of the area's image, but rather on the potential effect of the accident on the

cost of power. There is presently much confusion about the extent to which recent
increases in the price of electricity are due to the accident. A study of the Metropolitani

.

Edison service area conducted by Weston,Inc. showed that the cost of keeping Unit 1 idle'

is $95 million per year. The average residential customer has experienced a 50 percent

increase in electricity costs over March 1979 levels, which is at least twice as great as

residential increases in nearby areas over the same period. Rates for industrial uses have
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increased even faster. There is a clear appreciation of the extent to which future prices

depend on a complex set of future political / regulatory decisions. There is apprehension

that the uncertainty of future electricity rates may significantly affect relocation and
expansion plans, even if higher prices (relative to what they would have been) never

occur.

6.2.3 Institutional Effecis
The accident at Three Mile Island strained existing institutions in several

respects. First, because a formal emergency was not declared, the role of the Civil
Defense coordinators was ambiguous. Given the already fragmented responsibility for

public safety in most of the municipalities in the area, this ambiguity was quite difficult

to handle in some cases. Even in municipalities that were able to handle the structural

problems smoothly, the potential exists for future difficulties should other actors occupy

the roles.

It appears that interinstitutional friction was much less common during the 1972

Hurricane Agnes emergency than during the accident at TMI. The major difference
appears to be that a formal emergency was declared in the case of the hurricane, but not

in the case of the TMI accident. Consequently, for the hurricane emergency, there was

less ambiguity about what needed to be donc, who should do it, and when it should be

done.

Second, it is clear that the lack of a specific evacuation plan prior to the accident

complicated the work of local emergency agencies. Besides having responsibility for pre-

operations planning and handling requests for information from the public, personnel at

the emergency operations centers had to develop ad hoc plans that normally require
,

months of input. In fact, although it is now more than two years since the accident and

all of the local municipalities have invested considerable time in preparing better plans,

many people believe that local authorities still have not completed satisfactory,

integrated plans. In most instances, further refinements to the plans are ongoing.

Institutions other than emergency agencies were equally unprepared for the
Iaccident. Prior to the accident, those with responsibility for special populations, such as

prisoners and hospital patients, had no plans for evacuating them. Furthermore, there

was no procedure for identifying and evacuating the institutions' necessary records and

equipment.
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Third, the expansion of the antinuclear- movement in the TMI area has affected,
and will continue to affect, federal, state, and local decision making. At the local ievels,

antinuclear groups were instrumental in the passage of resolutions that opposed the
reopening of TMI. The various groups have worked out affiliation interrelationships and
have intervened in NRC and other regulatory hearings regarding restarting TM1 Unit I

and the recovery of Unit 2. They have also provided information to the public on the

class-action suits.

Relationships among and within agencies at the federal level have been clarified

or changed because of the accident. For instance, the NRC is now responsible for
assessing on-site hazards, while the Federal Emergency Management Administration

(FEMA) is responsible for coordination among all other federal agencies with support
roles. The NRC itself has undergone a series of reorganizations in reponse to the
accident and the findings of the various investigatory commissions.

The nuclear industry has funded three new organizations in response to the
accident. These deal with training programs, analysis of incident reporta from the plants

and dissemination of their findings, and an insurance pool to cover the cost of

replacement power in the event of an accident.

'

6.2.4 Individual Effects
The most significant effect of the accident on the people in the region was the

evacuation experience. From newspaper accounts and interviews, it appears that the
general public was not unduly alarmed during the Erst tvio days of the accident.
However, on Friday, 30 March, some areas were scenes of chaos, with whole

neighborhoods evacuating. Infortnation regarding the plani was both threatening and
confusing. Surveys show that much of the public was stressed and upset during the
accident period. Approximately a third of the population of 370,000 within fif teen miles

of the plant evacuated (Flynn,1979). Those who evacuat ed traveled an average distance

of 100 miles, were gone from home an average of five days, and spent an average of

about $300 in additional expenses. Many in the area lost work and/or pay. On the other

hand, some residents appear to have been affected very little by the accident; they
remained calm and did not alter their daily routinee.

The short-term effect on area households comprised both income losses and
extraordinary expenses. About $1.2 million in insurance has been paid to area residents.
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Those households having some members who evacuated incurred substantially greater

costs than did other households. For instance, in the 15-mile ring, costs per household

with evacuees averaged $296, while for nonevacuating households costs averaged $41.

Assuming that the average annual family income in the area was about $17,000 (Flynn,

1979), thess costs amount to losses on an annual basis of 1.75 percent of income for
t

evacuating households and 0.24 percent for nonevacuating households.
-

For most people, the effects of the accident were short lived. Unobtrustive
measures of stress (e.g., alcohol consumption) rose early in the accident period, but

quickly returned to normal hvels. Relative to the accident period, fewer people are
worried today about en21ssions from Three Mile Island, fewer continue to see the station

- as a serious threat, and feuer show behavioral stress symptoms. To date, studies by the

Pennvjivania Department of Health have failed to provide evidence of a measurable
health effect due to the accident. But for some residents, the accident has caused a

permanent change in their day-to-day activities and levels of stress. This is pr.rticularly
true of those who are active in antinuclear groups. In addition, a small proportion of the

general public has continued to experience economic effects or has made definite plans
1

to move or to change jobs. These represent significant personal effects. I

i

Opposition to the TMI station remains high; recent surveys indicate that about ,50

percent of the people in the local area oppose.the restart of Unit 1. There are several
reasons for the opposition, including mistrust of Met-Ed and the NRC, concern about the

stress effects of the restart, and continuing concern about the health effects of the

accident.

While the anost immediate effects of the accident have clearly been transitory,

residents of the area recognize the potential for continuing effects as decisions are made

with respect to the future of the generating f acility. Their continuing vulnerability is a
cause 'for both concern and resentment. The' extent of their continuing anxiety will

depend on their participation in the decision-making process, on their ability to recognize

the logic of the decisbus thr.t are made, and on the credibility of the decision-making

bodies. ,

i
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'6.3 Effects of the Accident an the Other Eleven Case Study Sites

6.3.1 Direct Economic Effects

6.3.1.1 Retrofitting

i In the aftermath of the accident and the findings of the Kemeny, Rogovin, and
i

congressional committees, the NRC revised several of its regulations (see especially
NUREGs 660 and 0737). In order to comply with the new standards, substantial
retrofitting was required for most operating reactors. For instance, the new regulations
required an o*(-site technical center capable of monitoring the core at all times. In
addition, the NRC ordered a brief outage for all Babcock and Wilcox reactors while

e.dditional safety modifications were made. In most cases, the required retrofitting was
not complete by summer 1981. Some utilities estimated that it would take as much as

two additional years to reach full compliance. The cost of the retrofitting varied
depending on the design of the plant, but generally exceeded $15 million and was

considerably higher at some sites ($40 million for Calvert Cliffs). The plants averaged
some 1,000 person-months of effort to make the changes.

<
6.3.1.2 Training Programs

The new NRC regulations require that each control room operator spend at least

one week per year training with a simulator. Many utilities already had such programs,

but some did not. Calvert Cliffs bought its own simulator, at a cost of about $10 million,

for the use of its operators. At a minimum, the utilities in the Post-Licensing Studies
held one special training session for their operators to communicate the new NRC
requirements. However, several utilities added personnel to their training staffs,

; increased the training period for new operators, or otherwise made major modifications
in their training programs.

I

l

6.3.1.3 Emergency Planning

Evacuation plans were modified r.t all sites. In some cases the new plans are still
|

| being developed or reviewed by the NRC. Prior to the accident, the planning radius for

j evacuation at most sites was 2 to 5 miles; most utilities increased this radius to at least
| 10 miles after the accident. Another change common to most sites was the installation
l

of additional sirens and/or communications equipment in the local communities. Some
|

utilities have instituted ongoing public information programs. These programs use public
meetings, the press, and leaflets to describe the new emergency plans. The costs to date

for these programs range from about $400,000 to $10 million, with a median cost of $4
million.
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| 6.3.1.4 Conclusions
To date, the cost of the TMI accident to utilities other than Metropolitan Edison

has been substantial; most of the expenditures have not occurred in the local study areas

and few of the extra personnel required were locally hired. Thus, the economic effects

of the accident on the study areas have been minimal, except as the costs to the utilities

may be reflected in future rate increases.

|
| 6.3.2 Issues Raised at Other Locations

During and immediately following the accident, all of the utilities involved in the

Post-Licensing Studies issued statements to the press. Nearly all of the plants that had a

design different from TMI emphasized this fact. At Oconee, which had a similar design,
I

| the good operating history of the plants was cited, and the safety modifications that

j were made to the plant were described. The new training programs for operators were
also cited at Oconee. Given these factors, the owners of the Oconee plant pointed out

that the risk of an accident occurring at that site was much lower than at TMI.

|
i

After the accident, the NRC required a review, and in most cases a revision, of

the utilities' evacuation plans. Modifications of the plans usually took several months,
j

|and many are not yet complete. At most sites, evacuation planning was a public concernj

| and improvements in the plans were heavily covered in the press. In some locations,'

there was public participation in the process of plan revision.

At most sites there was evidence of heightened and increased concern over

existing nuclear stations. Public concern appears to have been short lived and minimal at

some sites (Cook, Oconee, Surry, St. Lucle, Crystal River) and serious at others.

l,

Residing 35 miles from TMI, residents of the Peach Bottom Study Area were not I

far removed from the uncertainty ar.d trauma precipitated by the threatening events

during the two-week emergency period. A telephone survey of 250 households in the l
1

Study Area five months af ter the accident showed that a majority of households in the
Study Area prepared for a possible evacuation, though none of those interviewed actually )
evacuated (Pijawka,1980). The survey showed that the TMI accident had minimal impact
on the individual household's economic situation. The major consequences of the TMI |

accident on the Peach Bottom Study Area included: problems concerning the effect on

local institutions; the emergence of public issues over the safety of the Peach Bottom
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|

plant; the emergence of an environmental antinuclear interest group; and the initiation

| of independent planning efforts to mitigate the potential hazards of the Peach Bottom |
|

station. The latter included a set of rules to govern the shipment of low-level wastes |
,

f from the Peach Bottom plant.
l

At the Diablo Canyon site, there was evidence to associate the heightened public

concern with the Three Mile Island event. Interviews with antinuclear activists indicated

renewed efforts because of TMI and a growing antinuclear constituency. Regionalt

antihuclear organizations grew in size and commitment subsequent to TMI, and those

that opposed Diablo Canyon also opposed Rancho Seco.

While public opposition to the Arkansas Nuclear One plant remained consistently

low throughout its history, a small antinuclear group surfaced as a result of TMI.
Although the group did not receive much public support, the fact that an opposition group

had surfaced in Pope County was a noticeable event.

Examination of the 12 sites in terms of public response subsequent to TMI suggest

a number of themes. At nearly all sites, concern over plant safety was heightened-at
least this was : eflected in available public attitude polls. However, expressions of
concern manifested in the political arena varied by site. At those sites where active
antinuclear opposition had previously occurred and where organizations were still intact

and functioning, post-TMI activities expanded. At sites where operating problems had

recently occurred and where environmental political organizations existed, concerns

surfaced over evacuation plans and transportation of radioactive waste. The prime
concern of nuclear host communities immediately after TMI involved the issue of
evacuation plans. Except for those areas where licensing processing was on-going, the

level of concern expressed soon after TMI declined appreciably after a few months.

In areas where little opposition to nuclear generating plants had historically
occurred, there was minimal public activity as a consequence of TMI. At these sites, the

,

accident at TMI was perceived to have resulted in additional regulatory safeguards for

existing plants that resulted in increased safety for communities where plants are
operating.

131

_____ . _ _ _ _ _ - . - . - . __ -



|

CHAPTER 7. THE SIGNIFICANCE OF SOCIOECONOMIC CHANGE
DUE TO THE CONSTRUCTION AND OPERATION OF

NUCLEAR GENERATING STATIONS

7.1 Introduction

'Ibe significance attributed to the nuclear plants represents the study team's
overall estimate of the impacts of the plants and their effects. The criteria to
determine significance include: (1) the magnitude of the effects; (2) the duration of the

effects; (3) the distribution of the effects among social groups; (4) the evaluation of the

effects by social groups; and (5) the relationship of the nuclear power plant and its
effects to the other changes and issues occurring in the host areas.

7.2 Significance of Socioeconomic Change
Across the Twelve Sites

7.2.1 Ark =====

7.2.1.1 Economic
Magnitude and duration

The economic changes attributable to the construction of the Arkansas nuclear

plant were relatively large and important. Total employment by place of residence was
estimated to be about 1,450 persons and this constituted about 14 percent of the labor

force (place of residence) in the Study Area. The changes brought about by the plant
occurred at a very critical time in the economic history of the area. During the'1960s,
substantial in-migration had occurred to reverse a long and serious historical out-
migration. This in-migration resulted from major public work efforts on the Arkansas
River and the location of a number of industries in the area. The decision to construct a

nuclear power plant near Russellville, the b'tilding of which was to last a decade, resulted

in the stabilization of the economic and demographic base. Many construction workers

remained in the area permanently because of the plant; in fact, over 70 percent of the

work force were noncommuters.

In 1977, the year of peak construction, there were 951 direct basic jchs and 125

"other" basic jobs (public service jobs and school-related) from plant tax revenues.
Together with nonbasic employment, the total employment of over 1,400 jobs generated
an increase of over $17 million, much of which remained in the Study Area. From a

historical perspective, the construction of the nuclear plant was an important stabilizing

element, coming as it did at the start of a period of industrial growth in the Study Area.
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Although the number of workers fluctuated at the site during the construction

period, the economic changes were long-lasting ones. There is a sizable operations work

force, and TMI-related changes to the plant have presently resulted in the construction

of a large ancillary emergency building that employs a sizable work force. Moreover,
there are currently an estimated 125 teachers and administrator positions in the
Russellville School District that are attributable to plant revenues.

The industrial and urban growth of Russellville that took place at the same time

as the construction of the nuclear facility reduced the relative importance of the plant's

economic effects and level of perceived impacts. Yet, as a result of plant expenditures,

j a number of individual firms were able to expand and diversify their inventory.

Consequently, these firms were placed in a strong competitive position and their market

area expanded. Russellville became a more important regional center of economic

activity. In the context of the substantial development that had taken place in the Study

Area over the study period, the importance of the plant's economic effects, in terms of

both duration and magnitude of effects, should not be underestimated; it was an
important project for the community.

Distribution / evaluation

The overall evaluation by Study Area groups of the economic effects was mixed.

With respect to the importance of these effects on the particular groups, the blacks, for

example, assessed the economic changes as very unimportant to them. The business

community and the wage and salary workers, on the other hand, expressed the view that

the economic effects were generally important. These assessments were also strongly

related to the groups' awareness of the magnitude of the economic impacts and their

duration. Key informants representing the black community indicated that they did not

obtain plant-related jobs or income nor did they regard the economic effects as

particularly relevant to their group. Although the business community was the recipient
! of worker and construction-related plant expenditures, the economic gains to the group

were evaluated as small, positive, and short-term. There were a number of reasons given

for this evaluation. The Russellville area was expanding rapidly during the period of
construction and operation of Arkansas Nuclear One, and as the interviews with

commercial retailers pointed out, it was difficult to assign changes in the volume of
retail business to the nuclear power plant. Moreover, the introduction of large
department stores on the periphery of the central business district resulted in the

,

dispersion of economic activity away from the downtown area where the Study Area's |
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traditional business community was located. This further diminished the potential for a

major economic stimulus to the business group residing in the area prior to
construction. At present, the downtown area is experiencing some economic difficulties

as the suburban areas of the city are expanding. This fact has reinforced the evaluation
'

of the plant's economic effects as being generally short-term.

A large proportion of the farmers in the Study Area supplemented their farming
income with industrial employment and a number of farmers subsequently obtained

construction employment at the nuclear site. The key informants accurately assessed

the degree to which members of the farming community worked on the plant, evaluating

the economic changes as limited but positive and short-term. Ilowever, the overall

importance of the economic changes to the group was evaluated as unimportant. The

effects of the plant were underplayed partly as a response to the availability of )

alternative and long-terrn employment opportunities. While only two groups perceived

economic effects to be important to their respective group, all groups in the Study Area

indicated that the effects were important to the Study Area as a whole.

Overall i

The overall significance of the economic effects of construction and operation of
the Arkansas nuclear station was rated as high. The labor force effects were well in

excess of 10 percent, the economic effects were long lasting, and the effects were
perceived to be important by two groups in the Study Area.

7.2.1.2 Demographic

Magnitude / duration

Demographic effects of the project on the Study Area were relatively large.
These effects included: (1) the prevention of the out-migration of a sizable indigenous
construction work force and their families, and the in-migration of over 2,500 persons

during the peak construction year. Over 150 construction workers and their families who

in-migrated into the area to work on the plant permanently relocated at the end of
construction. The population increase due to the facility ranged from 1.5 percent in
1969, when construction began, to 8.5 percent in 1977, the peak year of construction.

1

Distribution /evalution
Project-related in-migration was viewed as important by each group except the

black group which did not experience additional in-migration as a result of plant
construction.
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Overall

The overall significance of the demographic effects of construction and operation

of Arkansas Nuclear One was rated as moderate. Population changes at peak construc-

tion were between 5 and 10 percent of the resident population and were evaluated by
local groups as being important.

7.2.1.3 Housing

Magnitude / duration

The growth in housing was significant during the study period; in 1977, the peak

year, the estimated project-related housing demand accounted for 6.2 percent of the

total county housing stock. The large demand for housing did not result in housing

shortages: the in-migrants were readily accommodated in new homes, expanded mobile

home parks, and apartment buildings. Once construction ended, there were no major

housing problerns because the demand for housing continued through non-plant-related

in-migration.

Distribution / evaluation
1

The study found that the construction and operation of the nuclear plant was a
catalyst for the expansion of the housing sector. For the business community, the growth

in housing was considered to be a significant benefit to the group and the Study Area.

The blacks were not affected by plant-related changes to the housing sector and,
consequently, they did not perceive such effects to be particularly important to the
community per se.

Housing availability was not considered to be a problem for the construction and

operations workers, nor for non-plant-related in-migrants. A number of farmers

however, viewed the expansion of the housing sector as an encroachment into the rural

areas, resulting in land use conflicts. Consequently, the farmers' general assessment of

housing changes due to the plant was somewhat negative.

!

Overall

The overall significance of the housing effects of the project was rated as
rnoderate. The demands on local housing were significant although there appear to have

l been no shortages.
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7.2.1.4 Public Sector

M_agnitude/ duration

All groups evaluated the revenae effects of the plant on the Russellville School
District as the most significant positive and permanent impact. Prior to construction of

the plant, the existing level of tax revenues and state and federal revenue sharing were

not sufficient to provide the operating basis of the local school system. Today, the |
.

school district is one of the leading districts in the state.

Distribution / evaluation

The revenues paid by the utility for the Arkansas Nuclear One facility were
assessed by all groups in the Study Area to be important both to their group and to the

Study Area. The effects were evaluated as very large, positive, and permanent. Of
particular importance was the revenue effect on the Russellville School District.
Farmers who resided outside the jurisdiction of the school district, however, evaluated

the revenue effects of the plant as less important than did those farmers or other groups

who resided within the district. The changes in the school district were identified as the

most significant and positive effects of the nuclear plant. The expansion, upgrading, and

improvement of the quality of education in the school district, viewed as a direct result |

of plant revenues, was also considered to have important secondary effects. Thus, the

nuclear plant was seen as an important factor that contributed both to the stabilization

of the community and to the in-migration of professional and affluent families. This
attitude was generally shared by all social groups.

i

Overall

The overall significance of the fiscal effects of Arkansas Nuclear One was rated

as high. The effects were very large and significant andjudged as such by area groups. j

|
.

7.2.1.5 Social ;

The in-migration of both construction workers and their families and nonbasic

workers did not have any negative social effects. The plant-related in-migrants were not I

conspicuous as a distinct group and were readily integrated into the established !

community social patterns. The fact that in-migration to the Study Area was occurring

at a very rapid rate during the study period and that tlie area had experienced a major

population turnover, diminished the likelihood of a strong traditional / newcomer social

split. In terms of demographic characteristics, the in-migrants did not markedly differ
from the established residents. The social indicators examined to measure social change
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found no adverse impact. . Social structure and social process changes attributable to the

plant were not apparent; the study period was a period of major socioeconomic transition

that had little to do with the nuclear plant. Overall, the social ef fects of the project
were rated as having low significance.

7.2.1.6 Overall Significance

Although concern over the risks of the nuclear plant increased following the Three

Mile Island (TMI) accident, and became somewhat heightened during a leak of cooling

water, the groups in the Study Area generally discounted the probability of a major
accident and the risks inherent in normal plant operations. The facility was accepted as

an important element of the community and symbolic of the industrial development that

had taken place during the last 15 years. It is important to note that growth in industrial
! smployment and in-migration to the Study Area were regarded as salient community

velues and historical objectivee. The fact that Pope County had experienced two decades

of out-migration and economic instability reinforced the importance of growth as a
community norm. The economic and fiscal effects resulting from plant construction and

,
cperation were evaluated within a larger historical and value-laden context. As such, the

effects of the plant generally were viewed as positive, outweighing perceived risks.
|

| Based on the highly significant economic and fiscal effects, the moderately
significant demographic and housing effects, and the social effects of low significance,

the overall significance of the Arkansas Nuclear One station has been rated as being

from moderate to highly significant to the Study Area in which it was constructed and is
I operating.

7.2.2 Calvert Cliffs
|
| 7.2.2.1 Economic
l Maanitude/ duration

According to Study Area key informants, the economic effects of the Calvert

Cliffs nuclear plant were evaluated as very important. During the construction period,

project-related employment reduced the county's unemployment rate, increased!

occupational mobility and labor force participation rates, and upgraded skills of local
craf ts workers. Project-related employment of Study Area residents (both movers and j

| nonmovers) was significant-approximately 1,600 persons during the peak construction

year. This represented about 20 percent of the total Study Area labor force.
,

,
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Of tne various Study Area groups, the construction workers, native countians,

blacks, and newcomers received the majority of the jobs. By 1978, the total number of

project-related jobs had decreased to about 650 workers (5 percent of the total Study
Area labor force); the same groups (minus the construction workers) were the recipients

of tle employment and income.

Distribution / evaluation

In Calvert County, three groups indicated that they did not receive any economic

benefits from plant construction and operation. These groups were the elite (owners of

large land estates), the watermen, and the retirees. However, except for the watermen,
! all the grou'ps considered the economic effects to be a significantly important factor for

the county. The area's blacks obtained a large share of the construction jobs, and
interviews with key informants representing the black community indicated that
construction jebs were considered to be very important to the well being of the group.

However, the jobs were not permuent and, as construction ended, so did many of the

economic gains resulting from the jobs at the plant site.

Overall
Due to the relatively short duration of the majority of the project-related

economic effects, their overall significance was rated as moderate.

7.2.2.2 Demographic

Magnitude / duration

Together, the in-migration of project-related workers and the reduced out-
migration of Study Area residents resulted in large numbers of project-related persons in

Calvert County: over 1,500 workers and their f amilies between 1970 and 1974. During
1 the peak project years (1971-1973), this population change was approximately 2,800

persons, or about 10 percent of Calvert County's total population. By 1978, however, the

population change declined to about 1,240 (or 4 percent of the county's total population).

Distribution / evaluation

The Study Area groups were differentially affected by this population change.
The construction worker group (by definition) was the recipient of the greatest number of

project-related people. The native countians and blacks also received a significant

portion (principally due to reduced out-migration). The elite and the watermen were
largely unaffected by the project, while the business and professional group grew as a
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result of nonbasic project-related employment and income. The number of suburbanites

i and retirees rapidly increased; however, their growth was not a result of the Calvert
Cliffs plant. Key informants for each group indicated that the project-related

,

i

demographic effects were important to the Study Area.
|

The black community assessed demographic effects to be more important than did

the otner groups. This was the result of the sizable diminished out-migration in this
group which enhanced social stability. The reduced out-migration, especially of young

persons, was evaluated as especially important to the black community.

Overall

The overall significance of the demographic effects of the project was noted as
moderate.

7.2.2.3 Housing
Magnitude / duration

The large number of in-migrating project-related workers and their families
resulted in significant demands being placed on Calvert County housing. As a result,

rents and prop,erty values rose, new dwelling units were constructed, seasonal units were

converted to year-round use, and rooms were rented. Most of the increased rental costs

were paid by new in-migrants (particularly construction workers, new business and
professional people, and other newcomers).

Distribution /evalution

Two groups indicated that they were not affected by changes in the housing
sector-the elite and the watermen, who owned homes. Both these groups did not
consider housing as an irnportant effect to the county. The business group, however,

included owners and managers of the construction and realty industries, which benefited

from the plant-related expansion of the housing sector; thus they evaluated the housing

impacts as very positive and significantly important to both themselves and the
community. The beneficial aspects of the growth in the housing sector were nevertheless

viewed as temporary. For the blacks in the Study Area, the increased level of

employment at the construction site resulted in the upgrading of existing homes and the

buying of new homes. For the blacks as a group, this was an extremely important
development. Following the end of construction, and the disappearance of black
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employment on the project, problems in upkeep and home ownership emerged to a limited

degree,

t

For the newcomers / suburbanites (including construction workers), the construction

of the nuclear station resulted in high rents and problems in housing availability.
Consequently, members of this group evaluated the houshg effects as negative.
Availability improved af ter construction ended. Native countians, of whom 25 percent
were renters, also assessed housing effects as negative. This was a reflection of the

escalation in prices of rental housing as a direct consequence of increased demand for

housing by construction workers.

The retirees in the Study Area were cognizant of few housing effects because of

the nuclear plant. They were affected in both positive and negative ways, depending on

length of residence. To illustrate, rentals by construction workers aided in upgrading
seasonal homes to year-round housing for those retirees who already owned seasonal

homes. In-migrating retirees found home purchase prices either high or not available due

to competitive demand. ,

Overall

The overall significance of the housing effects of the project was rated as
moderate.

7.2.2.4 Public Sector
Magnitude / duration

The revenue effects were the most obvious and significant impacts on the Study

Area. Project-related revenues began to accrue to the local area in 1975 when Unit I
went into commercial operation. By 1978, taxes pal:1 on the nuclear plant accounted for

about 50 percent of Calvert County's total revenues.

The project-related revenue was used to upgrade and expand public services,
establish new programs, make capital improvements, and lower the tax rates for both

property taxes and the local share of state income taxes.

Distribution / evaluation

The facilities and services benefits of the tax revenues were shared equally by the

Study Area groups in most cases. However, property owners and persons liable for the
|

|
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largest income tax payments were the most affected by tax reductions. While members

of each group benefited, the elite, the large landowners among the native countians, the

business and professional group, and the suburbanites were most positively affected. Key

informants for each group evaluated these effects as either important or very important.

Overall

The overall effect of the Calvert Cliffs station on the public sector of the Study

Area was unquestionably high. There were significant effects on both the revenue and

the expenditure sides of local government budgets. Not only were revenue flows
increased, but the tax burden on local residents was reduced. These effects were

recognized by local residents and considered very significant.

7.2.2.5 Social

Generally, the nuclear power plant did not induce major changes in social
structure or processes. The elite and watermen were outside the locus of activities that

could be impacted by plant-related changes. However, there is evidence that leadership

roles were modified. As business expanded and diversified, the local power base of the
,

business / professional group expanded while the traditional power base of the
elite / agriculturists declined. The black group became more independent through
increased levels of income and employment, with renewed community spirit. To the
blacks, this change was recognized and evaluated as positive and important. To other

groups, the shift in leadership roles was not a critical factor nor was this shif t evaluated

as important. To many, this shift was viewed in a context of modernization, and only

partially as a result of the plant. Overall, the significance of social effects due to the
plant was rated as low.

7.2.2.6 Overall Significance

Construction and operation of the Calvert Cliffs nuclear station produced
:
! economic, demographic. and housing effects that were all rated as being of moderate

significance. The most significant changes were those experienced in the local public

sector as a result of increased revenues. These were rated as being of high

significance. There were some social effects of the project, but they were rated as being

of low significance. In sum, the effects of the Calvert Cliffs nuclear station on the
Study Area were judged to be of moderate overall significance.
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7.2.3 Cook

7.2.3.1 Economic s

Magnitude / duration

In general, Study Area residents considered the economic effects of the D. C.
Cook nuclear plant as short-term and beneficial, but not critical to local employment
activities. During the peak construction year, approximately 165 Study Area residents

obtained project-related employment: 140 in basic jobs (50 nonmovers and 90 movers),

and 25 in indirect and nonbasic jobs. By 1978, the number of jobs had decreased to 90.

Although the project-related jobs represented a substantial proportion of the total
number of jobs located in the Study Area, they accounted for less than 6 percent of the

total number of jobs held by Study Area residents during the peak construction year.

Moreover, the relatively dense settlement pattern, scattered industrial locations, and the

high rate of commuting diffused the effects of changes in employment opportunities.

Distribution / evaluation

Of the employment created by the D. C. Cook nuclear station, approximately two-

thirds was obtained by long-term residents and one-third by Lakeshore property owners.

The "other newcomers" groups was not generally a recipient of project-related jobs. In

general, these three major social groups considered the economic effects to be of a )
relatively small magnitude. While the "other newcomers" and "long-time residents"

viewed the effects as positive, the Lakeshore property owners, who were relatively
affluent and/or seasonal residents, expressed the view that the economic changes were

neither positive nor negative. ;

Overall

The economic effects of the D. C. Cook station were rated as being of low !

significance. |

7.2.3.2 Demographic

Magnitude / duration j

While the total project-related population increase reached 175 persons in the
4

peak construction year, this accounted for only about 5 percent of the total Study Area !

population. i

I
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Distribution / evaluation

Within the Study Area, the other newcomers group consistently received almost

all of these people. Nevertheless, the in-migration of project-related people to the Study
1

Area was only one of a number of factors causing changes in the area's demographic

characteristics. The other newcomers and the lakeshore property owners groups also

increased in size due to non project-related in-migration. In general, members of Study

Area groups evaluated the demographic effects as unimportant.

Overall

The overall significance of the demographic effects of the D. C. Cook station was

rated low.

7.2.3.3 Housing

Magnitude / duration

Due to the region's dense settlement patterns, good road network, and numerous

alternatives for residential locations, only minimal project-related housing effects were

discerned. The project-related demand generally accounted for only a fraction of the
new residential units constructed.

Distribution / evaluation

While the longtime residents were the major landowners, developers, and realtors

who benefited from increased real estate activity, key informants from each Study Area

group evaluated the project's housing effects as unimportant.

Overall

The overall significance of housing effects was rated as low.
|

1 7.2.3.4 Public Sector
Magnitude / duration

In terms of project-related effects on the Study Area government and on public

| services and facilities, the construction and operation of the D. C. Cook nuclear plant
increased tax revenues to Berrien County, Lake Township, and the Bridgman School

| System, while the project-related increase in the demand for public services and
facilities was small. Both the township and the school district expan<ted the scope and

improved the quality of the services they provided as a result of the project-related
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increase in the resource base. In addition, the school system reduced their millage rates

throughout the Study Area.

Distribution / evaluation

The effects of the increased provision of services and the reduced property tax

rates were not evenly distributed among the Study Area groups because of differential I

property ownership characteristics and because Bridgman did not share equally in the

property tax revenues. In general, the lower taxes resulting from the plant revenues
were not perceived as particularly important to the groups, particularly the lakeshore

property owners who, on the whole, perceived few benefits. Their perception was
strongly associated with their view of the health and environmental problems that would

result from the plant. This group most actively opposed the establishment and operation |

of the plant and perceived that the risks of the plant outweighed any of the benefits.

Overall

Even though public sector effects were not uniformly perceived as important by

area residents, they were rated as of moderate significance because of the substantive

changes they effected in the scope and quality of public services.
|

I7.2.3.5 Social
In terms of social characteristics, the construction and operation of the D. C.

Cook nuclear plant was the catalyst for several changes, primarily in group intra-action j

and ir.teraction patterns. For example, opposition to nuclear power and to construction 1

practices at the D. C. Cook plant prompted the lakeshore property owners to organize j

and participate in the legal opposition to the project. Moreover, the project precipitated !

l
ia marked change in the political and social relationships among the groups in the Study

! Area. Overall, these social effects were rz.ted moderately significant.
1

I

7.2.3.6 Overall Significance

While the public sector and social effects of the D. C. Cook station were
evaluated as being of moderate significance, the economic, demographic, and housing

effects were all rated as being of low significance. On this basis, the overall significance 1

of the D. C. Cook station to the Study Area was rated from low to moderate.
1

I

|

I
1
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7.2.4 Crystal River

7.2.4.1 Economic

Maanitude/ duration

The primary plant-related economic effects in Citrus County were basic and!

nonbasic jobs and income for Study Area residents: 625 county residents held project-

related jobs in 1973; 267 in 1978. This represented approximately 5 percent of the
county's total labor force during the peak construction year. Thus, the number of
project-related jobs was small compared to the total work force, and most were short-
term in duration.

Distributica/ evaluation

The majority of the project-related jobs and income were distributed to the wage

and salary workers, while the business community benefited primarily through the
expenditure of project-related income. Nonetheless, all five Study Area groups

evaluated the economic effects as positive and important to the county.

Overall

The rapid growth and economic development -which occurred in the county during

the study period, including the construction of Crystal River Units 1, 2, 4, and 5, make an

overall evaluation of the significance of the economic effects of Unit 3 difficult. It was
nonetheless determined that the significance was low to moderate.

7.2.4.2 Demographic
Magnitude / duration

The distance from a major metropolitan center, the lack of stringent mobile home

regulations, and the construction of new dwelling units, prompted a large number of
project-related workers and their families to move to Citrus County. During peak

|
construction, an estimated 860 persons in-migrated to the Study Area. Of these,

l approximately two-thirds were classified in the wage and salary workers group, and one-
|

third became members of the business community. (This represented approximately 8 to
,

| 10 percent of both groups' total population.) While the project-related in-migration
continued to be several hundred people (430 in 1978), its share of the total population

.

decreased due to the rapid growth of the Study Area population. At no time was the
project-related in-migration large enough to significantly affect the Study Area's
demographic characteristics.

145

._ _



Distribution / evaluation

The demographic effects were concentrated in only two groups: the business
community and the wage and salary workers. The groups' evaluation of the importance

of those effects corresponded to the distribution of effects; that is, those groups not

receiving project-related workers viewed the demographic effects as unimportant to
themselves and to the Study Area, while the business community and the wage and salary

workers evaluated the in-migration of project related workers as importent.
.

|
Overall i

1

The overall evaluation of the significance of the demographic effects was rated as
'

low due to the large in-migration of non-project-related persons.
i

7.2.4.3 Housing ]
Magnitude / duration

While the project did play an identifiable role in the area's increased residential

and commercial development, settlement patterns in the county were not significantly
affected. However, the construction and operation of the nuclear plant did contribute to

the increased number of dwelling units in the county (particularly during construction).

Moreover, the demand for housing by project-related workers contributed to an overall 1

increase in the price of housing in Citrus County. While the nuclear plant played a role

in these changes, an equally important factor was the in-migration of non-project-related

people, notably retirees.

Dist-ibution/ evaluation
The in-migration of construction and operation workers increased the demand for

housing and resulted in an increase in single-family homes (primarily for operation
workers) and mobile homes (primarily for construction workers). Members of the

business community were the primary benefactors of the increased real estate

development and rental activities. Not surprisingly, group members evaluated the

' ousing effects as very positive and as important to their group and to the Study Area.n

While key informants of the remaining groups also considered the housing effects as
important to the Study Area (even if they were not seen as important to group members),

the primary effects of concern to them were perceived as increased rental prices and
shortages of rental units.
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Overall

The overall evaluation of significance of housing effects was low to moderate.

| 7.2.4.4 Public Sector |

Magnitude / duration

The major project-related government and public services effects were the
increased assessed valuation of property in Citrus County with the resulting increase in

property tax revenues and concomitant decrease in millage rates. The majority of the
increased project-related tax revenues went to the county and to the Citrus County
School District. These revenue's accounted for approximately 12 percent of the total

revenues for both districts, but not until FY 1977/1978. The presence of Crystal River

Units 1, 2,4, and 5 was important to the county's tax base as was the non-project-related

growth. While there were no significant project-related effects on public services and
facilities during the study period, the non-project-related growth required continued

upgrading and improvement of the public infrastructure.

Distribution / evaluation

The significance of the project-related effects on public facilities / services and
property taxes was evaluated in a similar manner by each of the Study Area groups. The

plant-related increased tax revenues and improved public servicer and facilities were
generally perceived as being long-term, positive, and important to each group and to
Citrus County. The Unit 3 effects were typically not separated from the effects of the

coal-fired generating plants

Overall

The project-related public sector effects were rated as being of moderate
significance to the Study Area.

!

l 7.2.4.5 Social
While the Study Area experienced a rapid in-migration of people during the study

period, there were relatively few changes in group profiles or interaction patterns. Of
those changes, none could be directly attributable to the construction and operation of

l Crystal River Unit 3. The Crystal River plant was rated, therefore, as having no social

effects on the Study Area.
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7.2.4.6 Overall Significance
i

The construction and operation of Crystal River Unit 3 in Citrus County resulted
in minimal to moderate impacts to the Study Area for each of the effects examined
except social where it was determined there were no effects. In terms of the entire

population of Citrus County, the collective significance of the effects due to the
presence of the nuclear plant was evaluated as being from low to moderate significance |

|
when compared to the total socioeconomic changes that occurred in the county during |
the study period.

7.2.5 Diablo Canyon

7.2.5.1 Economic

Magnitude / duration
J

The construction of the plant has taken place over a ten-year period and major

retrofitting activity is currently taking place. Construction activity increased steadily
over this time period and, therefore, no economic " boom" evident. At construction peak,

the 3,500 persons at the site comprised 8 percent of the county's jobs. This decreased to

4 percent during 1978, but the increase in the in-migrant labor force amounted to only

1.3 percent of the Study Area's labor force. The relative importa.,.ce of the plant was
reduced due to the expansion of economic activitics and the growth in population and
housing during the study period. The diversification of the economic base of the area

reduced the economic significance of the plant. The plant had two secondary effects-
stabilizing the tourist industry and stimulating construction activity during a period of
low demand. Both effects, however, were temporary and would have taken place,
although perhaps more gradually, without the construction of the plant.

Distribution / evaluation

The business group placed moderate importance on the secondary effects of the

station, but generally did not perceive the plant to have played a major role in the
economic development of the area. San Luis Obispo County was a growth area without

the plant. In fact, the agricultural, the elderly, and the Hispanic groups rated the plant
as unimportant to the economic well being of their groups and to that of the area as a i

whole. The effects were largely concentrated in the Pismo Beach area, a transient /
recreational area. Proprietors indicated that, when the tourist industry had finally
become viable, they could not strongly differentiate between construction workers and

other groups. Outside of the Five Cities area, the economic effects were diffused and
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were not considered to be significant. The Hispanic community, which had the most to

gain from direct employment at the site, did not directly benefit. ,

!

The direct effects of the plant were generally viewed as being of limited f
)

:

importance and primarily affecting members of the business community. The general

perception was that the benefits of the plant were geographically concentrated and even
these had diminished because of the substantial nonplant economic growth.

Overan
The economic effects of the Diablo Canyon station have been rated as of low

significance to the Study Area in the context of the other changes characterizing the

region.

7.2.5.2 Demographic

Magnitude / duration

The demographic increases associated with the plant were not important. In 1975,

the peak construction year, the total plent-related population increase was 2.5 percent of

the total population; in 1978, it was 1.5 percent. These increases represented but a small
fraction of the substantia 1'in-migration during the study period. The plant-related in-

migrants were not conspicuous, nor did they alter social structure and process in any

noticeable way.

Distribution / evaluation

Population effects were evaluated as unimportant by all Study Area groups.

Overall
!

The significance of the demographic effects was rated as low.

|

7.2.5.3 Housing

Magnitude / duration

The demand for housing units was estimated at 2.6 percent of housing stock and

this was easily met. In terms of the relative magnitude of project-related housing
growth, the geographical extent of housing demands, and the impact on housing and rent

values, the effects due to the plant were minimal.
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Distribution / evaluation 1

Overall, the in-migration of construction workers and their families was evaluated

as unimportant to the groups or to the area. This was also true of the housing effects on

the groups; the construction workers primarily rented apartments or motel rooms in the

Pismo Beach area and consequently did not exert any pressure on housing availability or
rental prices. The fact that this area was oriented to transients and catered to the

tourist market mitigated adverse impacts that may have resulted from accommodating
such a large construction work force.

Overall

The housing effects of the Diablo Canyon station were rated as being of low
significance to the Study Area.

J

|

7.2.5.4 Public Sector

Maanitude/ duration

The revenues generated by the plant were viewed as positive by most groups and

as moderately important. However, no major improvement in public facilities, social
programs, or reductions in the tax rate could be attributed to the plant. The fiscal |
changes were dispersed throughout the county budget. I

l

Distribution / evaluation

All groups in the area except the IIispanics evaluated the tax revenues from the

Diablo Canyon plant as important to their group and to the Study Area, although these
effects were not felt to be particularly large relative to concerns with environmental
impact and safety associated with the plant.

!
Overall

The overall significance of the public sector effects was rated low.

|

7.2.5.5 Social
|
'Overall, the project had little effect on the size or characteristics of the social

groups. The farming community, the elderly, and the Hispanics were not affected by
j

plant effects. Little interaction occurred between the construction workers and the

indigenous social groups, thus minimizing any social conflict and change in social
interaction pattern. The controversy over the plant, however, reinforced and amplified

the polarity of value positions in the area and it was concluded that the plant was an
;

l

150

. _ _ _ _ _ _ _ _ _ _ _



.- -

indirect but contributing factor to increased group participation in environmental
concerns. Overall, the significance of the social effects on the Study Area was rated as

low.

|
.

' 7.2.5.6 Overall Significance

The overall significance of the Diablo Canyon station must be considered in the

context of the public debate over the safety of the station. According to key informants,

the nuclear plant is not a major political issue in terms of requiring local level decisions;

rather, the consensus is that the controversy over the plant has fluctuated over time.

With the exception of those who actively oppose the plant or are strongly concerned
about its safety, local key informants indicated that the Diablo Canyon plan +. often was

not identified as the major problem in the county and, in a few cases, wa- et mentioned

at all. However, a recent, partially released poll suggests that most residents may
harbor deep-seated concerns about the safety of the plant, particularly over the seismic

hazard.

Each of the key informants indicated a high level of satisfaction with their
residence in the county. Mention was made of the small town quality of the urban
centers, the invigorating yet mild climate, the importance of the coastal environment,
and the favorable social milieu. The special environmental qualities of the Study Area

attracted and are continuing to attract a substantial in-migration of affluent elderly and

professional people despite proximity to the Diablo Canyon plant. The existence of a
nuclear plant and the possibility of its operation have not detracted from the general
benefits of living in the area: the value of homes and property has escalated sharply

during the study period.
|

|
Thus, based both on this evaluation and on the detailed consideration of the plant's

economic, demographic, housing, public sector, and social effects-all of which have been

rated as of low significance-the overall significance of the Diablo Canyon station to the

Study Area is rated as low.

7.2.6 FitzPatrick/Nine Mile Point
7.2.6.1 Economic

|
Magnitude / duration

While many c.hanges occurred in the economies of the Study Area (Oswego City
and Scriba Town) and in Oswego County, including the effects related to the construction

!
,
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of the Nine Mile Point nuclear plant, the overall character of the economy in both the

Study Area and the county remained unchanged. The size and diversity of the Study Area ;

economy prevented it from being overwhelmed by the project-related economic effects. ;

Moreover, the prior presence in the area of the Niagara Mohawk Power Corporation as a I

major employer meant that the presence of the nuclear plant introduced neither a new

type of employment nor a new employer.

During the peak construction period, project-related employment acccunted for 6

to 8 percent of the jobs held by Study Area residents. Even though a large proportion of

the project-related economic effects were temporary in nature, the employment and
income enhanced the relative economic position of skilled craftworkers and some

entrepreneurs, and also provided jobs for a variety of other wage and salary workers and

contributed to the local economy.

Distribution / evaluation

Of the three major social groups, only the business community and the wage and

salary workers identified major economic effects of the plant; the university group was
not aware of any major effects. The business community viewed the economic effects as

important for their group specifically, and for the community in general, because the
plant-related effects injected jobs and income into the economy at a particularly critical

time when revitalization was needed. The wage and salary workers benefited from the

jobs made available by the project and, like the business group, evaluated the economic

effects as large, very positive, and very important for their group's well being and that of

the community. The university community was removed from experiencing any
employment effects, and thus considered the economic effects of lesser importance.

Overall

In general, the Study Area residents evaluated the economic effects as very
positive and the overall significance was considered moderate.

7.2.6.2 Demographic
I Magnitude / duration

The demographic effects of the Nine Mile Point nuclear plant were closely tied to

project-related employment and Study Area housing conditions. During the study period,

the project-related population accounted for a varying percentage of the Study Area -

population, ranging from 1.6 percent to 10.7 percent (when the population increase
,
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|

reached 2,590). Because of the diverse characteristics of the existing Study Area

population and the presence cf people with attributes similar to those of the project-
related population, the project did not cause snajor changes in the area's demographic

| characteristics.
l

Distribution / evaluation

Of the Study Area groups, the wage and salary workers and the entrepreneurs
received almost all of the population effects (which included the retention of potential

out-migrants as well as the in-migration of project-related workers and their families).

Not surprisingly, the affected groups evaluated the demographic changes as important.

Overall

The overall significance of the demographic effects was rated as low to moderate.

7.2.6.3 Housing

Magnitude / duration

The total demand for project-related housing ranged from 210 to 890 units, almost

half of which was demanded by nonmovers. Although the demand represented less than

| 10 percent of the Study Area's total housing stock, when combined with other pressures
l on the housing market, it contributed to the increased costs and the decreased

availability of housing in the Study Area.

Distribution / evaluation

Housing effects were experienced in diverse ways by each of the three social
groups: the entrepreneurs benefited from increased real estate activity; long time
members of the wage and salary workers obtained rental income; and newcomers to the

wage and salary group and the university group competed for housing and were affected

by increased housing costs. In general, group members evaluated these housing effects as

important.

Overall

The overall evaluation of significance indicated that the housing effects were
considered moderate.
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7.2.6.4 Public Sector
Magnitude / duration

Four governmental jurisdictions--Oswego County, Scriba Town, Oswego City, and

the Oswego City Consolidated School District-received substantial increases in tax
revenues due to the Niagara Mohawk nuclear plants. For example, in 1978, plant-related

property taxes represented 5.4 percent of the total county revenues; 73.6 percent of
Scriba Town's total property tax revenues; 27.4 percent of the school district's total
property tax levy; and 9 percent of Oswego City's total sales tax revenues. In general,

the increased revenues were deemed adequate to meet the project's associated demands

on public services and facilities. Several public facilities were upgraded as a result of

project-related demand and resources. These included schools, roads, recreational

facilities, and Scriba Town's local governmental facilities.
,

Distributicadevaluation

Tax revenues from the plant were generally viewed as positive and moderately

important to the Study Area; the university group, however, did not feel that the tax
revenues aided their group, but did benefit the community at large.

Overall

The significance of project-related public sector effects was rated as moderate.

7.2.6.5 Social

Changes in the characteristics of the functional groups in the Study Area were the

result of a combination of economic, political, and social processes in which the Nine

Mile Point stations did not play a dominant role. This was particularly true of the
changes that occurred in the interaction and intraaction patterns of the groups in the
Study Area during the project period. The opportunities and challenges presented by the

nuclear plant increased the dynamics of the social processes in the Study Area.
However, the project did not introduce a major new social group into the Study Area, nor

effectively alter the characteristics of the existing population. Since the effects on the

Study Area's social structure were minimal, social effects of the plant are rated as not
significant.

7.2.6.6 Overall Significance

The FitzPatrick/Nine Mile Point nuclear station had economic, demographic,
housing, and public sector effects which were all judged to be of moderate significance
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(demographic was actually rated low to moderate). Social effects were judged to be of

no significance. On this basis, the overall conclusion is that the station was of moderate

significance to the Study Area.
I
|

7.2.7 Oconeei
1

7.2.7.1 Economic
Magnitude / duration

The employment effects of the Oconee plant were moderate and were focused on

the construction period; Study Area residents hired for plant operations were few in
number and tended to fill the less skilled jobs. Employment and income effects during

construction were diffused throughout a larger region and only about 25 percent of the

effects occurred in the Study Area, with most workers commuting outside the area. On-

site employment at peak construction was estimated to be only 1.8 percent of the total

employment in the Study Area. While increases in the area's per capita income and in
male labor force participation rates were associated with the building of the station,

these were short-run changes.

Distribution / evaluation
The analysis of group evaluation of the effects of the Oconee nuclear station

showed that the groups generally did not experience any large economic impacts. The
retirees felt that employment and income from building the plant were irrelevant and

unimportant to them, yet they indicated that economic effects were moderately
important to the Study Area as a whole. The remaining Study Area groups assessed the

economic < Ifects as generally important to them. No one group, however, indicated that

the income effects were significant and long lasting.

Overall
The overall significance of economic changes due to the plant was low.

!

7.2.7.2 Demographic

Magnitude / duration

Two components of population increase due to the Oconee Nuclear Station were

in-migration and diminished out-migration. The in-migration effects were greatest at
j

peak construction when an estimated 540 persons in-migrated (1.3 percent of Study Area

population). This effect declined sharply when construction was completed, but

increased slightly during operations as the on-site work force increased. Diminished out-

migration was due to direct basic employment, and to the large proportion of local
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residents who obtained the "other" basic and nonbasic jobs. Due to the "other" basic and

nonbasic employment, diminished out-migration recorded a steadily increasing trend
throughout the study period. The total population effects were greatest at peak
construction, equalling 1.7 percent of the Study Area population. The total population
effects for the 1978 operations year were 0.9 percent.

Distribution / evaluation

Demographic effects were regarded by all groups as minimal or nonexistent.

Project-related in-migration was not associated with the business, retiree, and textile

worker groups. To these three groups, in-migration was neither positive nor negative.
For the black community, the availability of basic and nonbasic jobs resulted in reduced

out-migration. The increased social stability of this group was evaluated as an important

occurrence, given the historical out-migration of black families from the Study Area.

Overall

Although in relative terms the population increace attributable to the plant was
small, the fact that the black community benefited from the plant was evaluated as
important, and consequently demographic effects were rated as moderately significant.

7.2.7.3 Housing
Magnitude / duration

The effects of the construction and operation of the Oconee Nuclear Station on
housing in the Study Area were relatively modest. She project-related population
accounted for only 1.2 percent of the housing demaad at peak construction, and
0.7 percent for the 1978 operations year. Construction period demand was modified

substantially since Duke Power Company provided on-site housing for 150 movers
unaccompanied by families (or singles). These units were removed at the conclusion of
the construction period.

There was an increase in rental rates over the study period, due to the increased

demands (not all due to the Oconee Nuclear Station project) and costs associated with

the construction of new multifamily units. There was also a rapid increase in the use of

mobile home units during the study period and much of the project-related housing need
was filled by these units.
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Distribution / evaluation

Housing sector effects were not found to be strongly differentiated by social

group.

Overall

Study Area groups placed little importance on housing effects due to the Oconee

plant and their significance was thus rated as low.

*I.2.7.4 Public Sector
Magnitude / duration

The' construction. and operation of the Oconee Nuclear Station made few demands

on Oconee County public services. The increased demands for public services that did

occur resulted primarily from the project-related population increases. The county

received revenues to offset these increases from t so main sources: from the workers
through normal taxing channels, and from the utility due to the increased tax
assessments which were levied against the station. The tax payments made by Duke

Power Company on behalf of the Oconee Nuclear Station constituted one of the major

effects of the project on Oconee County public services. The tax payments made on
behalf of the station accounted for about 55 percent of county property taxes in the peak

| year.

Distribution / evaluation

The increases in public services and the slight decrease in the tax rate affected

each group differently. The primary beneficiaries of the service increases were the
worker groups and the blacks. For the business / professional group and retiree group, the

tax rate effects were also very important. Many rntired people cited the low property

( tax rate as a main reason for selecting the area as a place to live.

Overall I

|The fiscal impact was evaluated, by far, as the most important positive aspect of

the Oconee plant compared to all other plant effects. All five groups assessed the
1 revenue effects to be positive (there were no adverse effects on the level and provision

of public services due to in-migration) and important to the groups and to the Study
Area. The importance of the fiscal effects reflected the area's rural and poor tax base
prior to plant construction and the profound contrast in the level of public services

1 ..

| instituted after plant construction. Lacking a strong industrial tax base, the importance

( of the revenues from the nuclear plant became a highly valued source of county income.

Thus, the significance of the public sector impacts was rated as high.
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7.2.7.5 Social

The study found that the sc,cir.1 structure and group interrelationships existing

prior to the nuclear plant remained intact during the study period. Major permanent
;

changes were not discerned. Although the black community directly benefited, the
overall effects on social structure were rated as of little significance.

7.2.7.6 Overall Significance

The socioeconomic assessment of the Oconee plant showed that the plant was

moderately significant in averall impacts. Of particular importance were the positive
effects on the black community because of expanded employment opportunities and the

significant tax revenues generated by the plant.

7.2.8 Peach Bottom

, 7.2.8.1 Economic
I

Magnitude / duration

The Peach Bottom Nuclear Generating Station was constructed in an area that
was considered rural and isolated. There was little industrial activity; agriculture
remained as the leading industry. Prior to project construction, Delta experienced a
serious economic and population decline resulting from increasingly limited employment

opportunities in the Study Area. Peach Bottom Township, on the other hand, had begun
to experience substantial rural nonfarm development.

During project construction, a significant number of Study Area residents were
employed at the site. For example, during the peak construction year,415 workers (or 20

percent of the local population) had direct basic jobs. The income of those workers (an
| estimated $6.7 million in 1973) resulted in economic gains. The nuclear plant did have
! important labor force effects on the Study Area during construction. For example, the 7

percent preproject unemployment rate fell to 2.1 percent by 1970, and approximately 25

percent of the Study Area labor force was employed at the site. However, the economic

effects were temporary in nature and were not large enough to transform the economic

base of the area or to have other long-term effects.

Distribution / evaluation

The four groups comprising the Study Area accurately assessed the impact of the
plant-related effects. The business / professional group and the "old-time" residents

! indicated that employment and income effects were not large. For the old-time
.
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residents, a few construction and operations jobs were available in addition to
supplemental income from rental housing. However, these effects were asser, sed to be

short-term effects and not sufficiently large to be of significance. The business

community in the Study Area at the time of construction was small, experiencing out-
|

migration and economic instability. To them, the construction of the plant resulted in
some economic gains but, due to the high level of income leakage from the Study Area
concomitant with a small resident work force, the economic change was not sufficiently

large to change the economic base. Further, according to key informants, only a few of

the business families benefited from economic changes. To a luge extent, the economic

situation in the Study Area was similar to the one preceding construction: high levels of

unemployment, noticeable out-migration, and economic instability. From a long-term

perspective, the economic impacts of the plant to the groups and to the area were
evaluated as unimportant.

The agriculturalists in the Study Area judged the construction of the nuclear
station at Peach Bottom to have little economic importance to their group or the

community as a whole. From an economic perspective, the availability of employment at
,

the construction site resulted in fewer agricultural workers because many workers
obtained construction jobs at the nuclear plant. Although this loss in agricultural

employment did not result in long-term problems for the farmers, it was nevertheless
perceived as an adverse consequence of plant construction. Thus, the economic effects

of the plant were viewed as generally positive during the construction phase, but as
unimportant to the individual social groups or the community.

|

Overall

| The significance of the economic effects was rated as low.
!

7.2.8.2 Demographic

The construction and operation of the Peach Bottom plant resulted in an in-

| migration of project-related workers and a reduced out-migration of local residents.

| Between 1970 and 1974, the project-related population accounted for more than 14

j percent of the total Study Area population. During project operations, the project-
related effects were much smaller. For example, in 1978, the population due to the

| project represented 3.5 percent of the Study Area population.

!

|
|

|
'
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Distribution / Evaluation

The construction period was characterized by a short-term shift in the !

demographic characteristics of the. Study Area residents because of the influx of young, j

single, male workers at the project. Following the end of construction, a marked decline

in population occurred. However, even though the nuclear plant did affect the

demographic characteristics of the Study Area groups, these changes were less dramatic

when compared to the demographic changes which occurred in the Study Area as a result

of suburbanization. The overall- evaluation of the project-related demographic changes,

as viewed by group members, was that the changes were unimportant to the Study Area.

Overall

The significance of these demographic changes was determined as low.

7.2.8.3 Housing

Magnitude / duration

Except for creating a small shift in the Study Area housing stock from single-
family to multiple-family structures in Delta, the impact of the nuclear plant on housing

and settlement patterns (which primarily affected the old time residents) was temporary

and minimal. Because of the low vacancy rates, the relatively small number of housing

units, and the plant's proximity to urban centers, the Study Area could accommodate only

a small percentage of the total number of construction workers who moved to the region

to work on the project. While Peach Bottom Township experienced an increase in housing

construction activity and an escalation of real estate values during the study period, the

principal factor in those changes was surburbanization.

Distribution / evaluation
Interviews with farmers indicated that the growth of rural suburbanization during

the study period was viewed as an encroachment on their way of life. Although those
that were interviewed were cognizant of the fact that the plant was only in a small way

responsible for the growth in the housing sector in the rural township, they nevertheless

saw the plant as symbolle of the change and as partially responsible. The fact that
developers' activities for residential property investments began soon after project
announcement reinforced such a predisposition. The growth in population and housing in

the rural areas of the township was viewed as being inconsistent with the value placed on

the preservation of a rural lifestyle.
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The magnitude of housing sector effects was assessed as being relatively large by

old-time residents of the area, despite the fact that few real changes occurred in the
housing market. On the one hand, this reflected the income received through rentals

, which was evaluated as an important supplemental income, particularly to elderly
l

residents. On the other hand, old-time residents pointed out that a number of large
homes were bought by developers, subdivided into apartment units for construction
workers, and fell into disrepair following the end of construction. While the rental
income was evaluated as important and positive in the short run, the change in the
quality of some homes was evaluated as a negative effect of the plant but was not
considered as large or pervasive across groups.

Overall

Even though some group members evaluated housing effects as important, the
actual plant-related changes were judged to be of low significance.

7.2.8.4 Public Sector
Magnitude / duration

The only significant project-related tax revenue was a 1.0 percent earned-income

tax imposed by Peach Bottom Township on persons employed within its jurisdiction.
During the construction period, annual township revenues increased at an average of 55

percent each year. The revenue from the earned income tax represented one-third or
more of the total township revenues during construction; by 1978, the plant taxes
contributed only 17 percent of the total. These revenues were used to reduce the
township's millage rate and to help finance existing public services. However, the in-
migration of workers did not result in excess demands on the localinfrastructure.

Distribution / evaluation

The revenue effects accrued only to township residents (the suburbanites and thei

t

agriculturalists) and were not recognized as being important by any of the four Study'

Area groups.

Overall
' Due to the short-term nature of the effects, the distribution to only two groups,

the groups' evaluation of the effects as very unimportant, and the significant
government-related effects resulting from suburbanization, the overall evaluation of the

significance of the project-related public sector effects was rated as low. |
1
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7.2.8.5 Social |

The construction and operation of the Peach Bottom nuclear plant had little
effect on the social groups in the Study Area and only a moderate effect on social

processes. The agricultural community increased their political involvement in the
project licensing hearings and through initiatives on growth and policy issues that were

indirectly attributable to the plant. Moreover, the presence of the Peach Bottom plant
and the accident at Three Mile Island were catalysts for the formation of a small
environmental interest group of suburbanites, which was instrumental in changing the

behavior and scope of the political activities in the township. Nonetheless, the collective

effects were minimal. The significance of the plant in affecting social change was rated

low.

7.2.8.6 Overall Significance

The significance of the collective effects of the plant on the Peach Bottom Study
Area was evaluated as minimal. On that basis, the overall significance of the plant on

the Study Area was also rated as low.

7.2.9 Rancho Seco

7.2.9.1 Economic
Magnitude / duration

Total employment by Study Area residents was relatively small, amounting to only

169 persons during the peak construction year. This represented slightly over 2 percent

of the population of the Study Area. The small number of workers residing in the area

was the result of the proportionately large number of workers who commuted to the site

and the lack of housing available to accommodate a greater number of workers. The

economic impacts, overall, were of low magnitude and were temporary. There is no
evidence that unemployment levels were affected by plant construction, nor was the

| preconstruction economic base changed to any noticeable degree.

Distribution / evaluation
Overall, the four groups in the Galt County Census Division (CCD) evaluated the

socioeconomic effects of the construction and operation of the Rancho Seco Nuclear

Generating Station as unimportant. The presence of the nuclear plant resulted in only
minimal effects to the groups. The economic effects were viewed as unimportant by

each group because of the small number of Study Area residents employed at the plant

and the small number of project-related workers who in-migrated to the Galt CCD.
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Moreover, the minimal amount of utility, contractor, and worker purchases in the local

area resulted in few induced economic effects benefiting the townspeople.

I Overall

The significance of the economic effects was rated as low.

7.2.9.2 Demographic
Magnitude / duration

At peak construction, only 146 persons in-migrated as a result of the plant,
representing 0.02 percent of the Study Area population. In 1978, the operations year,

even fewer persons had in-migrated. The demographic characteristics of the Study Area

did not change as a direct result of plant-related in-migration nor was there any
noticeable effect on social interaction patterns. The rapid growth of rural

suburbanization in the area concomitant with the construction of the plant further
reduced any demographic impact that may have occurred.

Distribution / evaluation

| The in-migrants were part of the " newcomer" group and the townspeople group

and were generally not conspicuous as would have been the case with more traditional or

cultural groups. Further, the groups themselves did not ascribe any importance to
demographic changes attributed to the plant.

Overall

The overall significance of demographic effects were judged to be low.
,

I
' 7.2.9.3 Housing

Magnitude / duration !

No adjustments were made in the housing stock to accommodate greater numbers

| of workers and there were a number of local constraints that mitigated against expanding

the housing sector. Changes in the housing sector as a result of the plant were minimal.

| This fact is buttressed by the evaluation of all groups as to the unimportance of this
effect to the groups and to the area as a whole.

l
| Distribution / evaluation

| Due to stringent zoning ordinances, low vacancy rates, and a lack of response by

developers to project-related demand, housing effects were identified only by one group,

!
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the townspeople. Overall, the groups evaluated the effects of the project on housing as

unimportant.

Overall

The effects of the Rancho Seco plant on housing in the Study Area was deemed of

low significance. !
l
i
1

7.2.9.4 Public Sector
Magnitude / duration

The low number of workers residing in the area precluded any large or excessive

demand on public facilities and services. Further, the utility that operated Rancho Seco
,

I

was municipally owned, and consequently did not pay taxes on the plant. Fiscal effects,

therefore, were not significant either in a positive or negative dimension.

Distribution / evaluation

While the construction and operation of the Rancho Seco plant resulted in a
variety of government-related direct and indirect effects-such as increased traffic, the

construction of a park, and the upgrading of a secondary road-and while each of the
groups were affected, the magnitude and type of the effects were not considered to be

important.

Overall !

There were few significant project-related public sector effects because of the

small number of in-migrating project-related workers and because the nuclear plant did |
not generate any property tax revenues. Revenue and expenditure impacts were

1

Iminimal, and public sector impacts were thus generallyu not significant.

7.2 9.5 Social
In terms of effects on social groups and interaction, the construction and

.

operation of the plant did not result in any noticeable changes. Group changes over the

study period were the result of social changes (rural suburbanization) not related to the i

plant. There was some evidence that a number of plant-related in-migrants took up i

leadership position:: in the community, however, such change was individualistic, rather

than group specific, and the cumulative effect was minimal. The growth of population in

the area, which was substantial during the study period and not associated with the

nuclear facility, overshadowed the effects of the plant. Moreover, the public response to

164

. . . _. _. _ - _ _ _ _ _ _ _ _



!

t

the plant that occurred subsequent to Three Mile Island was not characteristic of a major ;

i political change in the orientation of public involvement. The significance of social )
impacts of the Rancho Seco plant was rated as low. )

1
i

'

7.2.9.6 Overall Significance

The Study Area in which the Rancho Seco plant was located was undergoing major

changes during the study period. The construction of the nuclear station was not an
important factor in these changes. Public sector impacts and changes in social structure

and process were not discernible. Economic, demographic, and housing changes were

small and temporary. The major factor explaining the lack of appreciable change due to

the plant was the close driving distance to a major metropolitan center from which most

of the workers commuted to the site. The plant's impacts on the Study Area were thus

rated of low significance.

7.2.10 St. Lucie

7.2.10.1 " :onomic

: Magnitude /eration

While the construction and operation of the St. Lucie nuclear plant provided jobs
;

and income for county residents (over 1,000 jobs during the peak construction year and

over 750 in 1978), within the context of the general county employment growth, the
nuclear plant had relatively little effect. Throughout the study period, less than 5

percent of the county's total labor force held project-related jobs. Because the

construction of the plant occurred concomitantly with the rapid growth in the Study
Area, the economic impacts of the plant were not conspicuous. Within the context of the

general growth in the county, the nuclear plant had relatively little effect on the

standard-of-living of county residents overall. Unemployment rates did not appear to
have been affected by construction employment at the plant.

:

Distribution / evaluation'

Economic effects of plant construction and operation were evaluated as large and

significantly positive by the business community and by the wage and salary workers.

The key informants argued that plant construction resulted in increased income to the

business group and stabilized the local economy. However, these impacts were
considered to be short-term and of only moderate importance to the group and to the
Study Area. The prevailing assessment among business leaders was that the construction

i
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of the plant occurred concomitantly with the rapid growth in the Study Area which
diminished the impacts of the plant as a singular impacting agent.

Few blacks obtained construction-related employment and the magnitude of black

employment was accurately assessed by the group. Therefore, economic effects were

pc..eived as neither negative nor positive and were considered generally to be an
unimportant factor in the black community's economic well being. Similarly, the

retirees, who comprised a large proportion of the Study Area population, perceived the

plant to be unimportant to them and to the Study Area as a whole.

Overall
,

Because less than 5 percent of the plant's work force were nonmovers and because

secondary economic effects never materialized due to the plant, the economic
significance of the St. Lucie plant was rated as low. Although purchases for construction
aided a number of individual merchants, these gains were temporary and became hidden

relative to the rapid growth of the local economy during the study period.

7.2.10.2 Demographic

Magnitude / duration

The population effects of the nuclear plant on the Study Area were relatively
small since a large proportion of the project-related work force commuted daily to work

from outside St. Lucie County. Nevertheless, during the peak construction year, an

estimated 885 project-related workers and their family members in-migrated to the
'

Study Area. However, they constituted only 5 percent of the total study area
population. In all but three years of the study period, the project-related population
increase accounted for less than 1 percent of the Study Area population. The population

change was not a dominant element in the overall population changes in the Study Area.

Distribution / evaluation

On the whole, the groups did not perceive any large demographic effects due to

plant construction and no importance was attributed to this socioeconomic variable as

affecting social groups. The large commutation work force coupled with the rapid
population growth taking place in the county resulted in the reduction of the importance

of this impact agent.
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Overall

The overall significance of demographic impacts was rated as low.

7.2.10.3 Housing |
|

Magnitude / duration |

The project-related housing demand (370 units in the peak year) did not represent

a significant percentage of the total housing stock (less than 1.5 percent in 1974). While

it was impossible to disaggregate the effects of the project-related workers on the
characteristics of the housing stock and on the housing market within the context of the

area's rapid growth, there is no evidence that they were significantly affected by the !

project. Key informants' perceptions of the overall importance of the project's effects

on housing was that it was unimportant.

Distribution / evaluation

Few housing effects were noticeable, and because the St. Lucie site attracted a

large commuter work force, the importance of housing effects was not apparent.

:

Overall

The overall significance of the housing effects were low.

7.2.10.4 Public Sector

Magnitude / duration

The St. Lucie nuclear plant was an important contributor to property tax revenues

for taxing jurisdictions in St. Lucie County (especially the St. Lucie County Government

and the St. Lucie County-Fort Pierce Fire District), while dernanding few services in
return. (The tax revenues did not begin accruing until the plant's operation period.)
While the county's non-project-related growth had major government and public services

and facilities effects, key informants (except retirees) indicated that the St. Lucie
nuclear plant had resulted in very important government and services and facilities

effects. Once operation of the plant began, approximately 20 percent of the total county

taxes were paid by the utility for the St. Lucie plant. This was moderately important and

constituted about 9 percent of total county revenues.
|

Distribution / evaluation

None of the groups were aware of any negative effects on public facilities and
services. The business community and the wage and salary workers were aware of tax
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revenues accruing to the area because of the siting of the St. Lucie plant. The revenue

effects were considered very positive, long-term impacts, and generally important to the

As to the importance of taxes to themselves as groups, the business communityarea.

and the wage and salary workers discounted the importance of tax benefits. Tax

revenues were considered positive by the blacks and moderately important to the area.

However, tax revenues were not considered especially important to the blacks as a group.

Overall

Because the plant's revenues constituted about 9 percent of the total revenues in

the Study Area and were evaluated as generally important, the significance of public

sector impacts was rated as moderate.

7.L10.5 Social
The construction and operation of the St. Lucie nuclear plant had little effect on

social structure in St. Lucie County. Project-related workers neither attained leadership

positions nor contributed to changes in group interaction patterns. In general, project-
related workers were viewed as indistinguishable from the rest of the population,
particularly since the population had grown so rapidly during the study period. Effects on
the social structure were evaluated by all groups as not appreciable. The effects of the

St. Lucie plant on the social structure of the Study Area were noted as not being
significant.

7.L10.6 Overall Significance

The study period in St. Lucie County was distinguished by very rapid population

growth rates and urbanization. The construction of the nuclear plant was not a major

factor in this growth. The overall significance of the plant's impacts was rated as low.

7.L11 Surry

7.L11.1 Economic
Magnitude / duration

The employment and income benefits to Study Area residents were only a small

proportion of the project's total economic effects. The large number of commuters and i

the small retail and service capabilities in the county minimized the plant's employment

and income effects. Nevertheless, during project construction, as many as 10 percent of

the county residents worked in project-related jobs. The workers and business

professional groups benefited most from the project's economic effects. Unemployment

I,
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declined during the construction period, but returned to preconstruction rates during

plant operation. Although job mobility increased as a direct result of the plant, this was
not a pervasive economic factor in the Study Area.

|

(

Distribution / evaluation

The economic effects of the Surry plant were evaluated as either small or
nonexistent by Study Area groups. Both the farmers and elderly were outside the locus

of plant impacts, indicating that to them there were no economic advantages of hosting

the nuclear plant. Although they viewed the economic effects to their respective groups '

as unimportant, key informants viewed the economic effects to the Study Area as
moderately important. To the three other groups in the Study Area, the economic
effects were small and short-lived, although moderately important as a job-generator for

the workers and as an income-generator for the business group.

Overall

The significance of the economic effects was rated as moderate.

|

| 7.2.11.2 Demographic

The demographic effects of the Surry nuclear plant were a function of project-
related in-migration and reduced out-migration. Overall, these were small (less than 3

percent of the county's total population); however, they were noticeable in a county that

had experienced a decreasing population trend prior to project construction.

Distribution / evaluation

Aside from the workers group, the majority of the population change was
i attributed to the newcomers group and the business / professional group. Nonetheless, key

informants evaluated the project-related demographic changes as of overallimportance.
i

|

Overall

Although the demographic changes were relatively small, the retention of

| residents in the community and the reversal of the traditional out-migration were viewed

! as important by Study Area residents. Demographic changes attributed to the project

| were thus rated as moderately significant.

|
|
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7.2.11.3 Housing
iMagnitude / duration

The lack of housing for workers who wanted to relocate to Surry County was the

principal factor accounting for the small proportion of Study Area residents employed in

project-related jobs. While the project-related population had a measurable effect on
the quantity and quality of housing, the extent of those impacts were modest and
primarily affected only the workers group (who sought housing) and the

business / professional group (who benefited from increased construction and rental

activity). However, during peak construction, only 58 dwellings were associated with

plant-related workers. This accounted for under 3 percent of the county's housing stock.

Distribution / evaluation

Housing effects were considered to be minimal or nonexistent and, overall, little

importance was placed on this effect. The business group viewed housing effects as

somewhat important and positive to the group because this group gained through
increased demands for housing and the establishment of new mobile homes. In contrast

to this evaluation, the newcomers / suburbanites who were in-migrating to the Study Area

found housing costs high and in many cases not available. This problem was attributed to ;

the heightened competition for housing created because of plant construction. Housing

availability improved with the completion of the nuclear station.

Overall

The significance of the housing effects of the Surry project was determined to be

low.

7.2.11.4 Public Sector
| Magnitude / duration

The construction and operation of the Surry nuclear plant resulted in increased tax
,

revenues due to the plant-related increase in the county's assessed valuation. By the
|r

mid-1970s, approximately 35 percent of Surry County's total revenues were from taxes

paid on the nuclear project. The effects of the large increases in county revenues due to

the plant were important in development of county programs, in capital investments ;

(especially in schools), in county employment, and in the moderating of tax rate
increases.

1
i

I

i 170

._ . - _ _ . _ _ _ _ _ _



._ __

Distribution / evaluation
In contrast to the demographic' impacts, which were evaluated as minimal by all

groups and temporary in nature, the fiscal impacts were evaluated as positive, long-term

and important to the groups. No adverse impacts to facilities and public services I
'

|
attributable to the plant were identified. -

Overall

While each of the Study Area groups were affected by fiscal changes, group
representatives indicated that changes in tax revenues and in public services and
facilities were very important. The overall significance was considered to be high.

7.2.11.5 Social

The profile characteristics and interaction patterns of Study Area groups changed

during the study period. However, one of the most important changes, the transfer of

political power from white to black control, was the result of long-term social conditions

which involved the weakening of the traditional caste system, rather than project-related

effects. The presence of the nuclear plant primarily resulted in indirect effects on the

Study Area's functional social groups. For example, a major change for the elderly was

the availability of expanded public services due, in part, to project-related tax
revenues. The overall significance of the social effects was estimated to be moderate.

7.2.11.6 Overall Significance

The examination of the five impact dimensions-economic, population, housing,

public sector, and social-resulted in an overall determination of moderate significance

of the Surry plant.

7.2.12 Three Mile Island

7.2.12.1 Economic

j Magnitude / duration

At the beginning of the study period, the Study Area was comprised of a rural
agricultural area and a local trading and industrial center. During the study period, total

non-project-related employment increased substantially as the trade and services sector
became more diversified.

Although the construction and operation of the Three Mile Island nuclear plant had

a dramatic effect on the Study Area in terms of employment and income by , lace of

work and the economic structure of the local economy was temporarily transformed
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during the peak construction years, the effect of the project on the resident Study Area

labor force was much less pronounced. For example, during the peak construction year,

90 nonmovers received basic jobs,170 movers obtained basic jobs, and 80 Study Area |

! residents worked in project-related indirect and nonbasic jobs. Nonetheless, these jobs

accounted for less than 6 percent of the total number of jobs held by Study Area
residents. Of these jobs, the largest proportion was obtained by the newer residents.

Distribution /evalu . tion

Prior to the March 1979 accident, the general consensus of the Study Area
that th'' e cumulative socioeconomic effects of the construction andresidents was

operation of the Three Mile Island Nuclear Generating Station on the Study Area were

unimportant. In general, the magnitude of the economic and demographic effects was
! considered to be small and the majority of those effects were short-term, construction

impacts. Group representatives, including blacks, consistently evaluated the economic

and demographic effects as unimportant to both their group and the Study Area as a
whole.

i Overall

The effects of increased employment and income due to the plant was small |

because of the high level of commutation to the site. The area was growing rapidly in

economic development during the study period, and the impacts of the plant were not

conspicuous. The significance of the economic effects was rated low.

7.2.12.2 Demographic
i

Potential project-related demographic effects were moderated by the availability

| of labor within commuting distance and the urban nature of the region. Project-related

in-migration was too small to dominate population change in the area during the study

| period. As with the economic effects, the majority of the demographic changes were
attributed to the same three social groups who evaluated the effects as unimportant.'

'
Overall

The overall significance of demographic impacts was determined to be low.

7.2.12.3 Housing
Magnitude / duration

The construction and operation of the Three Mile Island nuclear plant resulted in
only minimal effects to Study Area housing. The large supply of affordable housing
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within easy commuting distance of the project site and the lack of response in the local

area to supply additional housing, combined to reduce the number of project-related

workers relocating to the Study Area.
1

Overall

The plant's effects on housing in the TMI Study Area were considered as not of
significance.

Distribution / evaluation

The minimal housing effects were distributed throughout each group. In the
groups' overall evaluation of these effects, key informants considered the housing effects

L as of little concern.

7.2.12.4 Public Sector
Magnitude / duration

Because the number of project-related movers was small, only minimal demands

were made on existing public aervices and facilities. Moreover, because of the

Pennsylvania tax laws, there were no perceptible project-related tax benefits to local
: .

taxing jurisdictions.

Distribution / evaluation

The public sector effects were distributed throughout each group and all groups
considered the impacts of little importance.

I

Overall

The plant's impacts on the public sector were considered as being not significant.

|

7.2.12.5 Social

The important social structure changes that occurred during the study period were
I due to increasing urbanization and suburbanization of the Study Area in addition to the

area's population growth. There was no evidence that the project-related workers had

any discernible effect on intergroup interactions, nor was the construction and operation

of the TMI nuclear plant a salient issue for most Study Area residents. The impacts of

| the plant on the social structure were considered as not being significant.

|

|

f
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7.2.12.6 Overall Significance

Unlike the public sector impacts of most of the other plants in the study, TMI did j

not generate any meaningful tax revenues for the host area. In addition, the few impacts I

that did occur in the economic and demographic areas became " lost" in the general

growth that was taking place in the Study Area during the construction / operations phases |
prior to the TMI accident. The perception of Study Area residents was that the plant's
effects were generally of low importance.

7.3 Summary and Analysis of Variation

The significance of each effect was determined by evaluating the individual effect

along five dimensions. These included measurements of the magnitude and duration of

the effect. The degree to which these effects were distributed among the various social

groups in the study area was another value dimension. The evaluation by social group of

the importance of the effect to the group and to the study area as a whole was another
l unit of measuring significance. Finally, the relative importance of the impact was

weighed against other changes in the study area. For each dimension (economic,

demographic, housing, public service, and social), then, an overall rating of impact .

1
I significance was a.;, signed. The significance of the individual effects on the study areas is |
|

shown in Table 7-1. At five of the twelve sites, the overall measure of significance of'

the plant was rated as low; at two the rating was low to moderately significant; at four
sites the effects were considered moderately significant; and at one site the overall
significance of the plant was rated between moderately and highly significant.

Of the five dimensions of impacts that were examined for their significance, the

least significant changes resulting from constructing a nuclear plant were found in
effects to the social structure. This was followed by changes to the housing sector. In
eight cases no significance or low significance was associated with housing effects.

i ;

l |

The economic effects were usually of low to moderate significance. The fact that |
the plants were of ten located in rural areas with little economic capability to provide
construction equipment or a trained labor pool reduced the potential for larger impacts. |
The nature of the economic changes were such that they were often short term and not

distributed to all sectors of the population. Compared to the effects of nonnuclear
energy development in the West (boom towns), the impacts of nuclear power plants have

been modest. The fact that plants are located close to large metropolitan centers with

large labor pools and that other communities are dispersed around them to meet housing
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TABLE 7-1

SIGNIFICANCE OF SOCIOECONOMIC EFFECTS

EFFECTS

Demo- Public Overall
Economic graphic Housing Sector Social Significance

Arkansas H M M H L M-H

Calvert Cliffs M M M H L M

Cook L L L M M L-M

Crystal River L-M L L-M M N L-M

Diablo Canyon L L L L L L

FitzPatrick/
Nine Mile Point M L-M M M N M

Oconee L M L H L M

Peach Bottom L L L L L L

Rancho Seco L L L N N L

St. Lucie L L L M N L

Surry M M L H M M

Three Mile Island L L N N N L

N - None

L - Low

M - Moderate
|

H - High

|
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demands, has lessened the economic / demographic impacts associated with more

geographically isolated communities.

The stress placed on public services due to plant-related changes, particularly

worker in-migration, has been minimal. What has been rated as significant, however, has

been the substantial revenues that have accrued to the local taxing jurisdictions in which

the plants are located. The fiscal impacts from five plants were rated a: highly

significant and from another four plants as moderately significant. The Rancho Seco

plant is publicly owned and a property tax is not levied, while the taxes paid by the

utility on two plants in Pennsylvania are distributed statewide.

Those sites experiencing economic gains of moderate to high significance were

sites where a large portion of the work force was represented by a local labor force
(Arkansas), or where significant purchases of construction materials were made

(FitzPatrick). Economic effects were important at those sites where the economic
effects of the plant were conspicuous and highly visible. This occurred in rural places

where the construction of the nuclear plant marked a turning point in the local area's

economy.

Those sites experiencing demographic effects of moderate significance were
generally areas in which the construction of the plant resulted in expanded employment

opportunities which had the effect of reversing out-migration. Where this occurred, the

resident populations evaluated the effect as very important and as a stabilizing element.

There was wide variability in the significance of public sector impacts among the

sites. Those sites experiencing highly significant effects were rural areas where the
revenues from the plant constituted a large percentage of the local jurisdiction
revenues. In these cases, residents could point to actual improvements and expansion of

public facilities and services. In a number of cases, large absolute levels of revenues

were only moderately significant given the large size of the existing tax base.
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CHAPTER 8: FINDINGS OF THE POST-LICENSING STUDIES
| RELATIVE 'IO THE NUCLEAR STATION IMPACT LITERATURE

j The purpose of this chapter is to identify the major findings of the Post-Licensing
l Studies and to provide information on the relevance of the findings to the available

research on the impacts of nuclear generating facilities. Over thirty studies that
assessed the impacts of nuclear plants were examined. These included reviews of

research on impacts of nuclear plants, ex post facto case studies, projective case studies,

and theoretical or methodological discussions on measuring socioeconomic consequences

of siting and constructing nuclear plants.

8.1 Fi= '! _-n and Relevance to the Literature

8.1.1 Settlement Pattern of the Work Force

The Post-Licensing Studies found that the nearest city in excess of a population of

50,000 was usually located less than 50 miles from the nuclear sites, and that even in

rural areas a number of residential alternatives near the sites were available for

|1 workers. In most cases, a relatively high level of commuting occurred. Additionally,

. because residential alternatives were available, a dispersed settlement pattern of movers

was observed. Moreover, most of the plants were found to be located within commuting
,

range of large labor sheds. Such locational characteristics would have the effect of
reducing mover in-migration, thus reducing potential adverse effects on the provision and

level of public services and the social structure of the host community. Further, a large

commuter work force and a generally dispersed residential pattern also resulted in a

dispersed pattern of economic benefits and income leakages from the study areas.

The available research on socioeconomic impacts of energy projects has found
1that the degree of geographic isolation of a host community was generally a critical

,
factor in explaining the magnitude of socioeconomic effects. The major socioeconomic

| impacts occurring in energy " boom towns," for example, have been attributed to the
:

concentration of in-migration of project-related workers and their dependents into one
I community. The impacts would result from the lack of absorptive capacity of the

lcommunity to accommodate the population influx. Pressures exerted on existing public
t

services would not develop to the same degree if the movers were geographically'

dispersed.

|

1

|
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A major 1977 review of the state of knowledge of socioeconomic effects of
nuclear developments criticized the applicability of energy boom town studies to nuclear

plant effects. The study argued that the knowledge of energy " boom town" impacts was

irrelevant for the study of nuclear power plants. (Policy Research Associates,1977.) A

major factor that was identified in explaining the difference in the magnitude of impacts i

between energy resources projects and those of nuclear plants was the difference in

siting patterns: nuclear power plants, in contrast to areas where energy resources tend

to be developed, were generally located close to large metropolitan areas and in areas

with well developed infrastructures that could accommodate a nuclear facility without
excessive strain on existing community services. In fact, the study examined 93 nuclear

sites and found that 85 percent of the sites were located within 60 miles of a large

metropolitan area. This would result, it was argued, in substantial worker commutation

rather than worker in-migration, and would thus reduce the project effects on local
areas. Moreover, preliminary assessments of existing nuclear plants in the study
indicated that the settlement pattern of the nuclear plant labor force was geographically

dispersed. Consequently, the impacts, both positive and negative, would also be
dispersed. i

i

I

Applying the findings from the energy resource development literature to the
development of nuclear power plants was found to be problematic, and parallelisms with

'

the effects of rural industrialization were suggested as an alternative. The impacts to

local rural areas from industrialization were viewed as being comparable to those of

nuclear power plants. The rural industrialization literature is consistent in its contention

that the high level of commuting associated with rural industrialization resulted in
sizeable income leakages from areas in which rural factories were sited. In addition, the

demands for housing, community services, and education were found to be small. |
Furthermore, because commuters make up a substantial part of the rural factory

,

employment, the multiplicative income and employment effects were generally low-an

employment multiplier usually less than 0.4 jobs per basic job. |
I

The fact that the impacts of nuclear power plants have been tempered by

proximity to their load centers (large metropolitan areas) has been suggested by a
,

number of other studies. In his review of the impact experiences of TVA nuclear plants j

and the Pilgrim Plant in Massachussetts, Bjornstad (1976) concluded that because nuclear

plants are located near areas having large labor pools, mass in-rnigration to the host
community was avoided and, consequently, few adverse effects occurred on community

:
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services. In the Pilgrim case, a large, union-qualified commuter work force resided in

Boston: workers in the local area were generally not qualified for union jobs.
Consequently, although the large commutation pattern resulted in income being taken

|

out of the local area, there was also minimal stress on public services. Krannich (1976),

in his ex post facto investigation of 17 nuclear plants, found that although some impacts

occur, a " boom-town" phenomenon was universally absent. He found that the size and

distance of a plant to a metropolitan area correlated with specific impact levels.

The fact that work force commutation is a significant factor in reducing potential

project impacts received empiriccl support in two other studies. Shurdiff (1977), in her
description of the impacts of the nuclear plant in Plymouth, Massachussetts, indicated

that the local economic impacts through employment were small because of the large
worker commutation to the local area. The study found that high local unemployment

levels continued throughout the construction period. In addition, in this case, the local

work force was not sufficiently skilled at construction-related jobs and, consequently,

local people were generally not hired. Again, because of the significant commuter work

force, there was little impact on community services attributable to the nuclear plant in

Hartsville, Tennessee (Wilkerson,1978).

currently operating or underIn his survey of 98 nuclear plants that are
construction, Myrha found that these plants were located in areas having between 280

thousand and 300 thousand people within a 50-mile radius. The author argued that

because a large proportion of the plant's work force was within commuting distance of

most plants, nuclear str.tions created the "least adverse socioeconomic impacts of any

energy development project." The study identified three factors that minimized adverse

impacts: (1) proximity to large centers; (2) the size of nonagricultural labor force within

commuting distance; and, (3) prevailing pro-growth community attitudes. (Myrha,1980.)

|
8.1.2 Study Area Definition'

The Post-Licensing Studies developed a methodology that would result in the

delineation of a " study area" for detailed assessment of the impacts. The delineation of

the study area was determined on the basis of the spatial allocation of workers and the
distribution of purchases and taxes. In addition, the study areas were defined on the
basis of the areas constituting integrated functional social and economic units. The

study found that purc.hases in the region were usually too small to be significant in
selecting the study area. Moreover, the process of estimating the boundaries of the
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study areas resulted in both large and small study areas. Consequently, study area size is

acknowledged as an important determinant in the variation of the proportion of plant
workers residing in the study area. In the Post-Licensing Studies, seven of the study
areas comprised entire counties and five were subcounty study areas.

Few of the studies that were examined specifically dealt with the problem of
study area definition. Usually, the study arbitrarily selected either the nearest host
community (especially if the focus of the study was the impact on public services), or the
county in which the plant was sited.

Gilmore et al. (1981), in a study of the economic impacts of power-generating
plants, attempted to discern an outer boundary of the impacted areas based on an

examination of commuting times, population concentrations, labor union jurisdiction, and

the indigenous regional labor force. However, it was difficult to gauge how these factors

were used as criteria for determining specific study areas. Nonetheless, the study areas
.

represented either the entire county or a subcounty area.

In 8 of the 12 cases examined in the Post-Licensing Studies, more than 25 percent

of the direct work force resided in the selected study areas. The percentage of the work '

force residing in the study areas varied within a wide range-from 5.4 percent to 85.0

percent. In addition, the study found that during the operations period the percent of
workers residing closer to the plant site was higher than it was during the construction
period. This reflected the decline in the size of the labor force after construction and

the availability of housing closer to the site during the operations phase.

8.1.3 Labor Force at Peak Construction

The Post-Licensing Studies found that the size of the labor force at peak
construction ranged between 1,227 and 2,872 workers. Although the size of the work

force may be related to the number of units being constructed, other modifying factors

(such as project scheduling and worker strikes) were also important. However, there was

no clear relationship between size of the plants in terms of capacay and the size of the
labor force.

The size of the peak construction work force in the twelve cases agrees with the

information on labor force size found in the literature on nuclear power plants.
However, the literature search found that little emphasis was given to an examination of
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the determinants of labor force size and an explanation for variation across sites. It was
I generally assumed that the size of the work force was related to the number of units

simultaneously under construction at the site. In his survey of 28 nuclear plants,
;

|
Krannich (1979) found that the " characteristics of the facility" was a major impact
determinant. He argued that, in general, the greater the size of the project, the greater
the size of the labor force and, consequently, the greater the magnitude of the impact.

Wilkerson (1978) found that at the plant at Hartsville, Tennessee, 4,400 construction

workers were employed two years into ccnstruction and that the size of the labor force
would increase to over 6,000 workers during the peak construction year. This large labor

force-larger than the usual work force-is attributed to the extraordinary scale of the

project. He also found that, despite the large work force size, the impacts of

|
construction were small due to the gradual, rather than sudden, build-up in the
construction labor force. This finding is supported by the Post-Licensing Studies: the

gradual increase in the size of the work force and the termination of the construction

activity allowed ample time for local decision-making regarding planning and the
;

development of mitigation strategies.

8.1.4 The Mover /Nonmover Breakdown

The study found that,' as a percent of the total work force, nonmovers ranged from

2 percent to 30 percent. In general, the number of workers employed from the host
communities during both the construction period and operations period was small
compared to the total work force in the community. In most of the rural areas, the
number of skilled workers available was small and the hiring of local workers was lower

than had been expected. Union halls were of ten located in the large metropolitan areas

outside the study areas, and worker commutation to the site was a significant factor.
Local hiring increased when the utility instituted training programs to upgrade local
skills. In the four cases studies that experienced the largest sharea of nonmover workers,

j the study areas had been experiencing rapid growth and, as a result, had large indigenous
' construction work ictces.

I The work force consists of three types of workers-nonmovers, movers, and daily

commuters. The meaning of these terms depends directly on the definition of the study
[

Movers and nonmovers are both residents of the study area. Anyone living outsidearea.

the study area is defined as a daily commuter. Thus, the larger the study area, the larger

the proportion of movers and nonmovers relative to daily commuters. The Post-

Licensing Studies found that the percent of movers ranged from 3.5 percent to 61.6
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percent of the total work force, with a mean of 17.6 percent. Malhotra (1980), in his
analysis of 28 construction worker surveys at 13 nuclear plant sites, estimated that the

mover proportion ranged from 14 percent to 50 percent of the total work force. The

percent of movers residing in the local area ranged from 8 percent to 88 percent.
Malhotra further noted that extreme values in mover proportions were rare. However, in
the Post-Licensing Studies, low extreme values were found. A closer examination of

those cases indicates that these low mover-proportion values were usually associated

with subcounty study areas. As the study area becomes smaller, workers who in-migrate

to the study region but not to the defined study area are not considered as movers; they
are counted as commuters who drive daily to the site to work. The difference between

the findings can be accounted for by differences in the definition of " mover." Malhotra

defined a mover as a worker who changed residence to work at the site and he estimated
,

the number of movers through a survey of workers taken at the sites. If we factor out

the extreme low values represented by the subcounty areas, the mover proportions
resemble those found in the 1980 Malhotra study.

The Post-Licensing Studies found that the percentages of both nonmovers and

movers during the operations period increased compared to the percentages during the
construction period. This simply means that the operating work force tends to live closer

to the station (i.e., fewer daily commuters from outside the study area) than does the
construction force.

A number of factors have been suggested in the Post-Licensing Studies that
explain the ariation across sites in mover poportions. These include (1) the location
of large metropolitan centers within commuting distance of the site; (2) the level of
skilled manpower in the local areas; and (3) availability of housing. In a number of
cases, the percentage of movers in the study area would have increased if a greater

number of workers could have been accommodated by the housing sector or through
housing sector adjustments.

Malhotra's (1980) findings support these conclusions. Of the total number of
movers, 50-60 percent considered in-migration as temporary. He found that the majority

j

of workers "want to minimize the distance to work, and attractiveness of the community

or future employment are less important factors." Malhotra also noted that housing
availability was an important factor in the residential location of workers. The variation

in the proportion of movers within the local area reflected the ability of communities
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near the site to accommodate workers and this ability varied across sites. The

proportion of movers and nonmovers in local areas was found to be lower among the more

rural sites that were characterized by low population levels. This reflected the low
number of available skilled construction workers in the rural areas, the nearness to at

I

metropolitan center, and the alternative housing centers within commuting distance to ,

the site.

8.1.5 Employment andIncome

The direct basic income averaged $35 million for all sites for the peak
construction year. The range in income generated across the twelve sites was large and
was due to differences in both work force size and regional wage rates. In contrast to

! the direct basic income and employment effects, indirect basic effects can be
effectively ignored in assessing economic impacts from nuclear powei plants. The rural

local areas did not supply substantial amounts of equipment and supplies, and the effects

of such purchases on the study area economies were insignificant. Even in the few cases

where local purchases were perceived as important, indirect basic employment was less

than 2 percent of basic employment. The fact that nuclear plants are located in
somewhat rural areas adjacent to small communities has meant that these places have

had neither the capacity nor the skills to support the construction of nuclear generating'

l facilities. Several studies support our findings that indirect basic employment and
income effects have been insignificant.

! In his assessment of the Turkey Point facility in Florida, Johnson (1977) estimated

that most of the technical equipment and materials were purchased outside the region,

and that only 1.3 percent of building materials for construction was purchased in the

local county. A projective study of the impacts of nuclear plants on four Maryland
counties concluded that "small counties without large communities will not be able to

respond quickly to large, rapid change and not be able to capture a large share of new

business potential." This was attributed to the areas' business structures being comprised

of firms that were small in size. Moreover, it was also projected that these firms could

be adversely affected by competition from new businesses that may enter the local
economy because of plant-induced economic activity (Maryland Power Siting Program,
1978). In two of the twelve Post-Licensing Studies, this factor was observable, and in

one case, the new competition did adversely affect the viability of existing firms.
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In Salem County, Pennsylvania, the Susquehanna Steam Electric Statica produced

an average of $40 million in direct basic income, but produced little in terms of material I

purchases: construction materials were purchased from nonlocal suppliers because these

goods were not available locally. (Pennsylvania Power and Light Company,1976.)

"Other" basic employment and income effects were also examined but were not

found to be a significant factor during the construction period. The term "other" basic
activity was used to refer to changes in the economic base of an area due to the
construction and operation of a nuclear station beyond the direct labor effects and the

indirect purchases of materials and supplies. Examples of this would be a decline in
agricultural activity due to increased competition for labor, or an increased size of the

government sector (beyond that occasioned by population growth) due to increased

availability of revenues. In only one case was there evidence of fiscally induced basic
employment and this was not assessed to be significant. There was also no evidence of

any significant or long-term problems with respect to wage competition.

The study conducted by the Maryland Power Siting Commission (1978) to assess

the socioeconomic impacts of nuclear plants on four counties argued that the
construction of the Calvert Cliffs facility adversely affected a number of industries in

the host community. Because construction jobs at the site paid relatively high wages, a

substantial number of farm workers and other laborers lef t their places of employment
and obtained jobs at the site. The purported result of this employment shift was that a

; number of local firms and farms either had difficulty in procuring workers or had to
obtain workers at inflated wages. Consequently, some firms which were dependent on
low-wage labor went out of business. However, the attribution of this to the nuclear

power plant was not supported by the Post-Licensing Studies research findings for
Calvert Cliffs. Moreover, Policy Research Association, in its 1977 review of nuclear
plant impacts, cautioned against reliance on existing ex post facto case studies of
nuclear plant effects because changes in study areas were readily associated with the
development of nuclear facilities without careful assessment of attribution. For

example, with respect to the 1977 Calvert Cliffs case study undertaken by the Federal

Energy Agency (FEA), Policy Research Association claimed that the FEA erroneously
attributed the closing of a lumber mill to the fact that workers left for better paying
positions at the nuclear construction site.
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The average number of nonbasic jobs at all twelve sites during the peak
construction year was estimated to be 332 and nonbasic income to be $1.9 million. These

estimates were for the study areas and were based on determinations of effective basic j

income. The average of effective basic income to direct basic income for the twelve
sites was 0.286; that is, the income paid out to the work force as a whole only had about

29 percent of the effect on the local economy that would have occurred had the income

been paid to local residents. The nonbasic employment response was determined to be

only 0.16 nonbasic jobs per one direct basic job. This is a generally small multiplier
effect but it is not unexpected. Although nuclear plants are located in rural areas, they

are nonetheless located near large metropolitan centers. Given the generally dispersed

geographic location of workers and the substantial amount of commutation, it was not

unexpected that significant income leakages from the study areas would result.

During the operations period, the Post-Licensing Studies found an average of 200

nonbasic workers in the study areas. The ratio of effective basic income to direct basic

income during operations averaged 0.46 for the twelve sites compared to 0.29 during

peak construction. The induced jobs averaged 0.23 nonbasic jobs for each basic job

during operations compared to 0.16 during peak construction.

The number of nonbasic jobs generated during the operations phase were
approximately 50 percent more than those generated during construction. This reflects

the proportionately greater number of movers into the study area during operations. The

fact that a greater percentage of movers tends to locate near plants during the
operations period results from work force composition and consumer patterns that are
different from those during construction. As permanent in-migrants, there would be a

tendency to spend more earned income within the study area. In contrast to the

operations period, the construction period was characterized by significant worker
|
' commutation, which had the effect of reducing potential income from the project to the

study area, thereby producing a lower effective basic income. Further, Malhotra (1979)
|

| supports the findings of the Post-Licensing Studies; he found that the proportion of
movers with family present is higher for workers in nonconstruction craf ts. Thus, the

proportionately greater number of movers with dependents during the operation period
would have the effect of enlarging the nonbasic-to-basic employment ratio.

,

l

Overall, the economic effects associated with nuclear plants were found to be

small relative to much of the impact literature, particularly the findings from the

;
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research on energy resources development. The small relative impacts reflect the
significant income leakage from direct basic income to effective basic income and is a

consequence of both the small size of the rural local economies and the substantial
worker commutation.

These findings are supported by a number of studies on the economic impacts of

nuclear plants. Johnson, in his 1977 study of the Turkey Point plant in Florida, estimated

that up to 50 percent of the earned income generated by the plant left the area because

of commuting. He concluded that, although the facility was a positive net benefit, the
impacts were not sufficient to make any permanent change on the local economic
structure. In reviewing the applicability of the findings of the rural industrialization

literature to the kinds and nature of impacts of nuclear power plants (coupled with some
preliminary work specifically with nuclear plant effects), he found that the

! multiplicative employment effects to local areas (of both rural industrialization projects

and nuclear facilities) would be small because of income leakages due to commuting.
According to Johnson, employment multipliers of 1.2 or 1.3 were noted as common.

These findings support the research conclusions of the Post-Licensing Studies.

Further support for the findings of low employment multipliers associated with
nuclear plants is provided by a recent study of the socioeconomic impacts of twelve
power stations, two of which were nuclear plants. The study argued that, in general, the

local nonbasic-to-basic employment ratio at peak construction for rural, sparsely
i populated regions would range from 0.1 to 0.2, and that the same ratios would apply to

more urbanized, moderately populated areas as well. Ratios of 0.2 to 0.3 would be found

in fringe areas of metropolitan centers. However, the nonbasic-to-basic ratio for the one

} nuclear plant to which a multiplier was assigned was estimated at 0.6, substantially
larger than the nonnuclear employment multipliers of 0.1 to 0.2 jobs. The summary
report unfortunately did not detail the specifics of how the multiplier was determined.

The estimated nonbasic-to-basic employment multipliers were larger for the operations

period than they were for the peak construction period. (Gilmore et al.,1981

The economic significance of constructing and operating the twelve nuclear
stations that were examined in the Post-Licensing Studies appeared to be low to
moderate. In terms of the magnitude of the economic effects, the percent of the total

labor force from the local area in which the plants were sited was low and purchases for

construction from these areas were minimal, thus eliminating any important indirect
|
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income effect that could have occurred in more snature and diversified economies. In
addition, in most cases where economic changes were realized, these dissipated with the |

end of construction activity: no important long-term effects were found. In few of the
,

l case studies were economic benefits evaluated as highly significant by local re=Mants.

8.1.6 Demopaphic Effects

The Post-Licensing Studies found that at peak construction the average of total

in-migration and diminished out-migration for the twelve study areas was 1,200 persons.

The range in increased population was estimated to be between 146 and 3,308 persons.

However, the significance of population change is less likely to be determined by the
absolute size of the change than it is by the size of the increase relative to the existing

population. Thus, relative to the size of the existing population, the percent increase in
i

population directly attributable to the nuclear plants ranged from 1.3 percent to 19.1
percent. However, for the twelve sites, the average population change as a percent of

the study area was only 3.7 percent. The extreme high value (19.1 percent) was

anomolous and resulted from a moderately sized in-migration into a small study area.

Population change was not assessed to be a major impact agent, either in terms of
relative size or in terms of impact on social patterns or demographic profiles. Because

the population change was relatively small, the increase was readily absorbed in all

cases.

Other studies concerning the population changes brought about by nuclear plants

generally support the conclusions found in the Post-Licensing Studies investigation. In
the four counties studied for nuclear plant effects in Maryland, population increases

ranged from 5 percent to 13 percent of the existing population (Maryland Power Siting
Commission, 1978). The FEA study of the impacts of the nuclear facility in Salem
County, New Jersey showed that, despite an on-site work force of 3,500 at peak
construction, there were few in-migrants due to the significant commutation levels
(National Association of Counties Research Foundation, 1976). Further, population

impacts measured for the first three years of construction of the nuclear units at WNP 1
and 4 in the State of Washington showed that population growth due to the project was

estimated to be 2,400 persons-less than 2 percent of the total county population )
f(Community Development Services,1979).

In terms of magnitude of change, duration, and evaluation of the effect,
demographic impacts due to nuclear stations are of low significancy. The fact that
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nuclear plants have not been located in isolated areas has resulted in a general
;

geographical dispersion of movers and their families in the surrounding regions. No one i

community has served as the " host" community; rather, potential demographic effects !

were reduced because of residential dispersion. b tourist centers and rapidly growing j
areas where high levels of transience occur, temporary construction worker in-migration
was not conspicuous. The Post-Licensing Studies also found that the construction of

nuclear facilities do not have a long-term effect on reversing out-migration from rural
areas.

8.1.7 Housing Impacts

Impacts on the housing sector due to the construction and operation of nuclear

generating facilities were found to be relatively unimportant. Where effects were
realized, they were of a temporary nature. The number of housing units in demand

during peak construction among the twelve sites ranged from 58 units to 1,297 units, but

as a percent of total housing stock in the study areas the demand ranged from 1.2

percent to over 25 percent. In those areas where the housing market was tight, the
demands for accommodation by construction workers exacerbated existing conditions and
heightened competition for housing. Nevertheless, in most cases, either the host
community or nearby alternative communities were able to accommodate workers and

their dependents without undue stress on the market. In only a few cases was the

shortage in housing a long-term community problem. This was due, in part, to the,

! decline in worker demand for housing when construction activity terminated. Where pre-

project housing markets were especially tight, adjustments were made to the housing

stock to accommodate those workers who wanted to rent houses or reside in mobile
| homes.

Other studies that dealt with housing effects supported the findings of the Post-

Licensing Studies-adverse housing impacts were either short-lived or not an important

issue (Purdy et al.,1977; Pennsylvania Power and Light Company,1978; Shields et al.,
1979; Johnson,1977). The Calvert Cliffs plant was pointed out in two studies as an

example of a plant that created severe housing shortages, but for a period of only two
years. (Maryland Power Siting Commission, 1978; National Association of Counties
Research Foundation,1976.)

Overall changes in the housing stock and housing type attributable to the nuclear

stations were minimal. In a few cases, rental costs increased but these were accurately
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evaluated as temporary problems and not severe. In other cases, there was evidence that !
,

) project-related rentals aided the elderly and other homeowners, and that the
suburbanization process was accelerated to a limited degree. The significance of

changes in the housing sector was rated as lo'w. In general, no major and long-term

adverse effects materialized, and positive impacts were not large. Effects on housing

were perceived by study area residents as inconsequential.

8.1.8 Public Sector Effects

Tax Revenues

The fact that utility tax and revenue allocations tend to vary substantially among
states has been noted in a number of reports that assessed the fiscal effects of nuclear

plants (Brownstein,1978). The Post-Licensing Studies found that a number of revenue

arrangements exist. These include:

1. Publically owned utilities that pay no taxes on nuclear plants;

2. Utilities that pay taxes on their nuclear power plants to respective states which in
turn reallocate revenues to communities within the state;

,

3. Utilities which pay taxes directly to the local taxing jurisdictions; and

4. Municipalities that impose a wage tax on workers at a nuclear construction site.

The size of the revenues from the twelve nuclear stations varied substantially.

The importance of plant-induced revenues was determined by the proportion of the plant

revenues to the total budget of the study area. For revenue paying plants, the proportion

of plant revenues to total local revenues in 1976, for example, ranged from 0.3 percent
to over 50 percent. The utilities of six of the twelve plants contributed over 20 percent
of the total revenues of the study areas in which the nuclear facilities were located.

In some instances-where there are few in-migrants, where there is a lack of

locally purchased construction materials, and when there are large income leakages-the

revenues generated by nuclear plants may become the most significant effect of the

plants. This was the case in the majority of study areas investigated in the Post-
Licensing Studies. In addition, these revenues became particularly important because

they were allocated to upgrade, improve, and expand educational facilities and services.
In no case was the stress on the provision of public services assessed to be sufficiently

large to offset the benefits gained through the allocation of tax revenues or the
reduction of property tax rates.
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Existing studies on nuclear plant impacts also show significant revenue effects to

local areas in which nuclear plants were sited (Bjornstad,1976; Johnson,1977; Maryland

Power Siting Commission,1978; National Association of Counties Research Foundation,

1975; Purdy et al.,1977; Shields et al.,1979). In terms of overall importance, relative to
other impacts, the revenue effects were evaluated as important at those sites where

Iplant revenues were directly allocated to the local jurisdiction, often a county or school

district, in which the plant was sited. In such cases, a high significance was assigned to

this impact dimension. High significance occurred in those small rural counties where

plant-related revenues were often the largest source of revenues. Equally large absolute

plant revenues in large, mature local economies were often not the major source of local

revenue anii in these cases public evaluation of the importance of this effect was
reduced. High significance to revenue impacts was assigned to those areas where the;

i visible manifestation of revenues was highly conspicuous in terms of additional jobs and |

educational quality and services. This occurred at three of the twelve sites.

While the literature points to beneficial revenue effects, the Post-Licensing
Studies provided evidence of wide-ranging effects, from no significance to high
significance.

I

Of the four major public service areas examined-education, transportation, public
i

safety, and social services-the study found that there had been very little demand for
project-related expansion in public safety and social services. Traffic congestion,
however, was found to be a somewhat serious problem at most sites. Project-related
demands on the school sy; item occurred at some of the sites, but in all cases successful

adjustments were made to absorb the students nithout deleterious effects on educational

quality. Moreover, the stress placed on the enrollment capacity of the local school
systems was generally short lived and resolved through facility expansion programs. The

research also found that plant-related stress on enrollment capacity was usually the
result of adding to a system already overcrowded due to population growth unrelated to |
the nuclear facilities. Of total pupil enrollment at the twelve sites, an average of only
2.9 percent was attributable to the nuclear plants. It should be noted, however, that at

the tax-paying sites, plant-generated revenues contributed an average of 40 percent of |

school district revenues.

In a retrospective study of 17 nuclear power plants, Krannich (1979) assessed the

perception of impact levels of nuclear stations on a number of dimensions. As Table 8-1

shows, highway and traffic impacts and housing supply problems were perceived as
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TABLE 8-1

DISTRIBUTION OF PERCEIVED COMMUNITY SERVICE IMPACTS

|

Not
Appreciable Minor Moderate Major

School 73.7 21.1 5.3 0.0

Highway 38.9 27.8 22.2 11.1

Sewage Treatment 67.7 27.8 0.0 5.6

Water 77.8 22.2 0.0 0.0-

Fire 94.1 59 0.0 0.0

Public Safety 70.6 11.8 0.0 0.0

Health Care 88.2 11.8 0.0 0.0

Housing Supply 33.3 33.3 5.6 27.8

Private Services 88.2 11.8 0.0 0.0

Source: Krannich, Socio-Economic Planning Science. vol.13, pp 41-46,1979.

I
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serious disamenP , associated with nuclear power plants. Otherwise, the consequences ;

of the plants o.. the provision of public services was minimal. Krannich concluded by
noting that the " impact levels perceived were viewed as less problematic than those
reported i 'ach of the energy impact literature." The Maryland projective study of.

nuclear plant impacts reinforced Krannich's findings by concluding that: "as a result of |

proximity to netropolitan areas, the proportion of workers moving into a project area is
also relatively small. Therefore, there is little effect on facilities a'2d services. . . and it

becomes unnecei.sary to greatly expand services and budgets." One of the issues in the

area of energy impacts is the timing imbalance between project-induced expenditures
and project-induced revenues. While in a few cases, revenues were not received until

plant operations commenced, in no case were the plant-related expenditures sufficient to

create adverse fiscal conditions.

8.1.9 SocialImpacts

The effects of nuclear facilities on social structure and organization had not been

systematically investigated prior to the Post-Licensing Studies. This study examined the

social structure dimension by looking at changes in the characteristics of major groups

constituting the study areas and the pattern of interrelationships among the groups. In
no case were major structural changes in community organizations directly or solely
attributable to the effects of nuclear facilities. Thus, social effects in terms of

; organizational change were not significant. In some cases, new in-migrants secured
I

leadership roles in the community and in others the political decision-making process was

altered in a limited way. But such changes did not constitute iraportant changes in social

fabric or interaction patterns.

The study found that there were few community issues over the economic,
demographic, housing, and social changes induced by the plant. While prices for housing

may have escalated, the effect was not long term and no controversy over such issues

, surfaced in the communities studied. Social tensions between newcomers and the

indigenous population were not found. There were, however, a few jurisdictional disputes

| over the distribution of tax revenues. These were isolated disputes that did not result in
|

| the emergence of any major community conflict. Overall, few problems were seen in the ;

area of provision of public services.
1
1

In a number of cases, the nuclear plant sensitized study area residents and local

government officials to growth management issues, even though the nuclear projects
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were not necessarily responsible for the growth. In five of the case studies, greater

attention was placed on zoning and land use planning subsequent to nuclear plant
construction. Examination of this trend found that the public perception of the plants as

! growth-inducing was not an insignificant factor in a number of cases. Concern over

community growth, concomitant with revenues from the plants, resulted in increased
professional specialization and expansion of planning functions in local government. This

tendency was also observed by the Oak Ridge National Laboratory's post-licensing
studies. Political impacts included: (1) issues over growth management; (2) hiring of
planners; (3) changes in the style of decision making; and (4) increasing the specialization

of administrative functions (Purdy et al.,1977; Shields et al.,1979).

Socioeconomic effects to the study area from the construction and operation of

nuclear facilities do not generally result in major community-wide issues. Nonetheless,
indirect and subtle political response in the form of administrative changes and concerns

resulted. The public response to nuclear facilities is often a manifestation of concern

over the safety of nuclear technology and preservation of quality of the environment. In

! a number of the cases studied, issues over environment and safety did not emerge, and
|

| community support for the facilities was strong and long lasting. This was especially
true in those places having a long history of economic instability and in those areas
where growth was an important and pervasive community value. In other study areas,
however, the opposition to nuclear plants paralleled national concerns. The link between

level of concern over environmental quality and active opposition to a nuclear plant was

found to be related. This is supported by numerous studies (see Kasperson et al.,1980).

In fact, the Oak Ridge post-licensing studies concluded that support for nuclear facilities

is associated with an " ideology of economic growth." Where local opposition to the
plants was active and long lasting, there was a tendency for non-nuclear environmental
issues to surface as spin-off effects.

8.2 Summary
l

i The findings of the Post-Licensing Studies suggest that the impacts resulting from

building and operating a nuclear generating facility are not generally characteristic of
impacts associated with resource-based energy developments and are more akin to
impacts of rural industrialization. Economic benefits to local areas were not significant

due to large commutation levels, income leakage from rural areas, and relatively few
| major purchases for construction requirements. This finding is consistent with the

available literature. While demog aphic and housing effects were also found to be of low
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to moderate significance in the Post-Licensing Studies, the literature has not
systematically and carefully evaluated the.- e dimensions with respect to project
attribution, and the findings have, consequently, been inconsistent on the magnitude of

these two effects. In addition, the studies on revenue impacts from nuclear plants

generally have shown important absolute gains to local jurisdictions. The Post-Licensing

Studies found a wide range of revenue impacts to the study area. In some areas, with

relatively large absolute revenues from nuclear facilities, the significance of these
revenues were of low to moderate significance depending on the relative weight of the

revenues compared to other generating sources and the public evaluation of the
importance of these revenues. In general, the findings of the Post-Licensing Studies have
been consistent with the literature and have offered arguments based on empirical

1research and a carefully developed methodology.

1
!
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i CHAPTER 9: IMPLICATIONS OF THE FINDINGS FOR PROJECTIVE I

ASSESSMENTS AND PLANNING STUDIES

|

91 Introduction
|

The emphasis in the preceding J apters has been to document the effects of

constructing and operating nuclear generating stations on the residents of the regions in

which the facilities have been located. These effects were described in Chapters 4, 5,6,

and 7 and were then compared to the findings of other studies in Chapter 8. Throughout,

the focus has been retrospective, and the analytic and methodological questions have

centered on problems of attributing the effects to the facilities after the effects have

occurred. The purpose of this chapter is to move from the research-oriented,

retrospective focus of the previous chapters to the policy-oriented focus of projective

planning and assessment studies. The original intent of this research was not only to
establish a record of the impacts of twelve existing nuclear stations, but to investigate

the extent to which these kinds of impacts could be anticipated.

The implications of the findings for projective assessments are oriented to two

| sets of considerations: (1) What are the particular kinds of socioeconomic effects likely
! to be most important; and,'(2) How can they best be anticipated? That is, how should a
l

projective study be structured and how can it best be carried out to deal with the types
of effects this research has identified as most relevant?

,

,

In these discussions, it is important to understand the scope and purpose of the

projective assessment being contemplated. This is necessary to keep the methodological

| considerations in a reasonable relationship to the objectives of the study. It is assumed

here that the planning and assessment requirements being discussed are of the type that

would currently be undertaken by a utility looking forward to licensing ' a nuclear
i

station. These studies would be intended to meet federal and state licensing
requirements as well as local information requirements in order to anticipate and avoid

adverse socioeconomic impacts. The current orientation of such a study is weighted

toward planning. In the 1960s and early 1970s, assessments were " compliance-oriented"

and focused on trying to accurately describe environmental conditions as they would
exist "with" and "without" a certain impacting event. If these project effects were
accurately foreseen, it was presumed that responsible decisions could be made with

respect to the desirability of the project and that the public interest could be served,

l

{
:
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There are elements of this scenario that continue to be relevant, but there has

been an important change in emphasis. A key function of assesstnent is now seen as

anticipating undesirable project consequences so that mitigation plans can be undertaken

to redefine the project or otherwise minimize adverse effects. Assessment becomes an )
integral part of the planning process under this interpretation, and the definition of the
impacting event is continually modified in response to the kinds of problems anticipated.

Local residents necessarily play an active role in defining appropriate mitigation

so there is an important element of public involvement throughout this process. The

purpose of this chapter is to examine the implications of the Post-Licensing Studies for

the previously described type of integrated planning and assessment study.
1

This objective is pursued in three steps as follows. First, some general

observations are made with respect to the structuring of projective assessments and the
Idefinition of the study area. Second, each of the thirteen proximate determinants of

socioeconomic impact are examined in terms of their explanatory variables or underlying

determinants. The discussion distinguishes project-specific determinants and site-
specific underlying factors to explain variability. It also examines what is know about |

the quantitative relationships that link these variables to impact. Third, summary

conclusions are drawn with respect to our ability to foresee and avoid adverse

socioeconomic consequences of nuclear power stations.
i

9.2 Structuring of Projective Assessments and Plannina Studies

There is one central implication of the Post-Licensing Studies for the structuring

of projective assessments-namely, that there is a logical chain of cause and effect that

must link each of the study components if the results of the study are to be correctly
interpreted and useful. To be more specific:

1

l

(1) Correct anticipation of work force size and distribution is essential to the
,

economic analysis;'

;

|

IIThe proximate determinants of socioeconomic impact refer to those dimensions
of change that can be measured and are the focus of the socioeconomic investigation.
Each of these variables is, in turn, the function of several other underlying variables or
of other of the proximate determinants. Proximate determinants include such
dimensions as labor force composition and distribution, effective basic income, and social
structure.
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(2) Correct projection of total employment is the key to anticipating project-
induced population change;

(3) Accurate anticipation of population change is critical to the assessment of
,

|
housing impacts;

(4) The combination of economic, demographic, and housing changes determines j
increased demands for facilities and services;

i

1

(5) Correctly projecting increased demands for facilities and services allows 1

increased operating and capital expenditure demands to be foreseen;

(6) Accurate projections of increased levels of economic and demographic activity
also allow increased revenues to be correctly forecast;

(7) Correctly projecting the changes in the variables listed above provides the basis
for determining whether the characteristics of area groups will change in a way
tending to change the area's social structure;

(8) Accurate projections of these cumulative effects and projection of their
distribution among area groups is essential if the evaluation and response of
individual groups is to be anticipated; and

(9) The understanding of community values and the nature of community issues will
provide a basis for assessing response to the siting and operation of a nuclear
power plant.

j Thus, each of these study elements must be structured in a synchronized and carefully
l planned fashion if the assessment as a whole is to meet its objectives. The omission of

an element or the incorrect coordination of detail between one step in the process and

the next may break the overall causal chain with the possible result of seriously
impairing the reliability of the assessment.

A second general implication of the Post-Licensing Studies relates to study area

definition. Study area definition is one of the most important decisions that has to be
made in any assessment, retrospective or projective. It involves fundamental resource-

| allocation decisions in which trade-offs have to be made between geographic
1
' inclusiveness on the one hand, and depth of analysis on the other. The organizing

principal used in this study was the incidence, in a relative sense, of work force, local
purchases, and revenue effects. Each of these direct attributes of the nuclear station 1

was distributed, and the study area was then selected based predominantly on the
distribution and concentration (absolute size of the effect relative to the size of the area
in which it occurred) of the three effects.

!

The calculation and geographic distributien cf these effects can be carried out in
- the same way for a projective assessment. Based on our findings, however, it is
I
i recommended that emphasis be placed primarily on the residential location of the work
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|
force and on the size and jurisdictional distribution of the direct project revenues.
Anticipatory data on local purchases are difficult to derive and in no case were they of |
sufficient magnitude to have any significance in the determination of the study area.I

I

Once the areas with relatively high work force concentrations and direct tax

revenues have been identified, the second major consideration in study area selection is

jurisdictional boundaries. In particular, a projective assessment will generally be
concerned with statutory permitting or licensing processes as well as local planning

processes. It is essential, therefore, that the geographic scope of the assessment be
consistent with the domain of the regulatory and planning processes which it is designed

to support. For example, if a county special-use permit figures prominently in the
regulatory process, this will provide a strong impetus to be able to address the effects of |

the project on the entire county. A secondary reason jurisdictional considerations will

figure prominently relates to data availability. The consideration of revenue effects will

already have influenced the study area definition in this regard, but there will be strong

pragmatic reasons associated with other types of economic and demographic data t' hat

influence the study area selection.

The third major influence on study area selection in a projective assessment
relates to the perceptions and response of the public with respect to a proposed project.

Quite independent of the distribution and concentration of project effects or of the
jurisdictional boundaries of entities heavily involved in project-related regulatory or
planning activities, there may be levels of public concern or perceived effect that need

to be considered in the study area de.finition process. Early scoping meetings will help

identify these concerns, and decisions can then be made on how best to focus the
assessment in order to deal with them. In some cases, this may affect the study area

| definition. In other cases, it may be desirable to direct the public involvement process to
| a geographic area different from that being formally studied in the assessment process.

1This conclusion will tend to hold because a small area where the effects might be
significant will typically be unable to supply the required materials and equipment. A
larger area may be able to supply a larger part of a project's requirements, but then the
project requirements are likely to be relatively insignificant to the area's economy.
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9 3 Proximate Determinants of SocioeconomicImpact

9 3.1 Work Force Composition and Distribution

9 3.1.1 Introduction
It is well recognized that the characteristics of the construction and operation

work force are the ultimate determinant of many of the most important social and
economic consequenos of building and operating a large industrial facility. It is

necessary to correctly anticipate: (1) the number of workers over the project's life; (2)

their breakdown in terms of nonmovers, movers, and daily commuters; (3) their place of

residence; and (4) the extent to which the movers are accompanied by their families.

It is important to note that these definitions, as they have been used in this study, depend

on the definition of the study area. That is, a nonmover is a previous resident of the

study area, a mover is a worker who relocates into the study area, and a commuter is a

worker who returns daily to a residence outside the study area. It follows, therefore,
that as the size of the study area is diminished, the proportion of movers and nonmovers

will diminish relative to commuters, other things remaining the same.

9 3.1.2 Underlying Determinants

!

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Jeterminants Determinants

1. Work Force - craft
Composition and - duration - labor supply by
Distribution - union / nonunion distance

competingjob -

1 - contractor demand
- site-housing - transportation

1 - subsistence system
| policy - housing availa-

- transportation bility

policy
|

Work Force composition and distribution is affected by the interaction of project-

specific and site-specific determinants. Craf t composition of project labor requirements

is important because it interacts with the local availability of craf t labor to influence
work force composition between movers, nonmovers, and commuters. The duration of'

particular labor demands importantly affects work force relocation and commutation
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decisions. The union /nenunion status of a job influences work force composition because
1

of the tendency of nonunion contractors to do more on-the-job training with resulting
greater utilization of local labor. The identity of the contractor will of ten influence the ;

!

work force due to policy differences in hiring or in the extent to which labor is retained

from one job to the next. The provision of single-status housing at, or near, the site will

influence work force composition as will contractor policies with respect to subsistence

and worker transportation.

While each of the above project-specific determinants of work force composition

and distribution is important, they interact with a set of site-specific variables that are

equally important in determining the characteristics of the work force. Local supply of

labor weighted by distance is obviously very important as is the number, size, and
location of projects competing for construction labor. Finally, the availability of housing

and the nature of the local transportation system play important roles in the eventual
composition and spatial distribution of the work force.

9.3.1.3 Status of Empirical Evidence Linking the Determinina Variables to Work '

Force Composition and Distribution

The starting point in investigating work force characteristics are the surveys that

have now been carried out for a variety of types of projects and for all areas of the

country. These surveys document the characteristics of the work force, and then
investigate the combinations of project characteristics and site characteristics that
appear to have been responsible. For nuclear generating stations, the recent work by

Malhotra and Manninen (1980) provides a valuable summary and analysis of data from a

total of 22 project surveys. Recent work by Dunning (1981) provides a similarly useful

summary of surveys on other types of resource development projects, while work by
Chalmers (1975) provides the earliest systematic look at these issues for projects in the

western United States. Before doing a projective assessment, this literature should be

carefully searched for information on projects that are similar in terms of both project-

specific and site-specific characteristics.
I

In general, the survey data demonstrate that systematic relationships exist among

the previously mentioned determining variables and work force composition and

distribution, but that many of the key relationships are characterized by high variance
across sites. This is because there are several additional determinants of work force

.
characteristics that are difficult to generalize about but that play important roles in

|
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determining what happens for a given project. Many of these considerations will be able
' to be identified and their consequences anticipated through interviews with local

, officials, union representatives, local contractors, and utility personnel. Thus, the |
|

\

historical survey data provide a starting point, but they should be strongly supplemented

with the views of knowledgeable local informants.

Finally, and perhaps most important, there has been an extremely important shift

in emphasis during the past few years which lessens the reliance on projective assessment

and increases the reliance on monitoring the project and adjusting to conditions as they

actually develop. This shift in emphasis is based on the fact that many of the ic:portant

dimensions of the work force may be difficult to predict accurately, and that substantial

| costs may be incurred if a strategy is pursued based on incorrect predictions. It makes

sense, therefore, to the extent possible, to develop contingency plans that can be
implemented as deemed necessary and appropriate. Thus, the emphasis has changed from

projecting work force characteristics alone to: (1) projecting likely ranges of
characteristics; (2) developing information systems designed to provide rapid feed-back

on actual developments; and (3) developing adaptive strategies that can be pursued in

light of conditions as they actually develop.
!

9.3.2 _ Direct Basic Employment and Income

9.3.2.1 Introduction

There has unquestionably been a chronic tendency in socioeconomic assessments

to overestimate the economic effects of constructing and operating large industrial
; facilities. In order to guard against this, it is suggested by the Post-Licensing Studies

| research that each of the individual components of economic change be identified, and

that the relationships among them be carefully examined to be sure that they are

| appropriate to the study area being investigated. It is necessary first to identify direct
basic employment and income. Direct basic employment and income result from direct

employment in the construction or operation of the facility being assessed.

1

{

;

.
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9 3.2.2 Underlying Determinants
!

i

Underlying Determinants
1
IProximate Other Proximate Project-Specific Site-Specific

Determinant Determinants * Determinants Determinants

2. Direct Basic 1. Work force - employment
Employment and composition and - earnings
Income distribution

"This entry means that work force composition and distribution (proximate
determinant number 1) is an important determinant of direct basic employment and
income (proximate determinant number 2).

Direct basic employment and earnings must be estimated based on the place of

residence of the work force. Thus, distribution of the work force, discussed in Subsection

9.3.1 above, together with project-specific information on average earnings per worker,

yield the necessary estimate of direct basic employment and income by place of
residence.

9.3.2.3 Empirical Evidence Linking the Determining Variables to Direct Basic
Employment andIncome

The only empirical question here concerns the determination of average annual

earnings. Introduction of craft-specificity will help in this process, although this will
require that the work force spatial distribution have been carried out on a craf t-specific

basis. Assumptions with respect to shift structures and overtime also have to be included

in the earnings estimate.

While there is nothing conceptually difficult about estimating direct basic
employment and income, two considerations must be kept in mind. First, the size and

| spatial distribution of the work force are the single most important determinants of j

socioeconomic impact. Second, these estimates are frequently subject to major revision|

|
as conttruction proceeds. Recent work for the Electric Power Research Institute (DRI,!

1982) indicates a consistent underestimate of peak work force requirements on the order

of 100 to 200 percent. Most manpower estimates are originally developed by 1

architectural and engineering firms in the cost-estimation process. Changes in labor
inputs are the most common approach to compensate for other variables affecting
construction progress. As a consequence, it is important to emphasize to the project

developer and general contractor the significance of the manpower estimates for
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socioeconomic assessment and planning purposes. It is also worth emphasizing that the

data should reflect most likely labor requirements, not just requirements generated as

part of the cost estimating process.

9.3.3 Indirect Basic Employment and Income

9 3.3.1 Introduction
Indirect basic employment and income refer to economic activities that arise

from purchases of materials, equipment, or services for either the construction or
operation of a project. Estimation of indirect basic in a projective assessment is usually,

approached in two steps. First, it is necessary to estimate total purchase requirements

for a project. Second, the amount of each commodity that might be purchased locally

must be estimated. This will depend on the existing capacity of the local economy to

supply the required goods and services together with estimates of the extent to which

new capacity might develop in response to higher levels of demand. It is also important
to ascertain the nature of the goods purchased locally-whether the items are
manufactured locally or retailed locally. This will have an effect on the amount of
income that is retained.

9.3.3.2 Underlying Determinants

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Determinants Determinants

3. Indirect Basic - purchase - local availa-
Employment and requirements bility of ma-
Income - purchasing terials, equip-

policy ment, and
services

!

| Indirect basic employment and income will depend on the interaction of purchase

requirements and company purchasing policies with the availability and cost of the
!

required goods and services in the local economy. There are counterbalancing factors
observed in the case studies that tend to make the ultimate impact of indirect basic on

the local economy small relative to the size of the economy. In cases where the local

economy was small, few of the required goods and services were available with the result

that there was little impact. In the case of larger economies where more purchases were

possible, the total purchases were small relative to the size of the economy. Even in
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cases where local purchases were of reasonable size, the purchases were generally of
goods manufactured outside the study area with the result that the amount of indirect

basic employment and income generated per dollar of purchases was not large.

|

9 3.3.3 Empirical Evidence Linking the Determining Variables to Indirect Basic
| Employment andIncome
l Information on total purchase requirements for a projective assessment must be

developed in conjunction with the project developer, general contractor, and
crchitectural/ engineering group responsible for the project. The information must be

organized by commodity (or commodity type) and emphasis should be placed only on
those commodities that have potential of being locally provided. Once requirements

have been defined, local availability can be pursued through secondary data sources and

interviews with representatives of key local and regional industries. Once preliminary
estimates have been made, useful review can be obtained from purchasing agents
familiar with the type of project in question and the local area.

The procedures described above result in estimates that are not easily generalized

from one situation to another, but which provide the necessary basis for estimating
indirect basic activity in a projective assessment. They rely heavily on primary research

into local supply potential given the specific requirements of a given project.

9.3.4 "Other" Basic Employment and Income

9.3.4.1 Introduction

The final category of basic activity was referred to simply as "other" basic. Two

kinds of effects were investigated in the case studies-wage-induced effects and revenue
l
I effects. Only the revenue-related effects were of significance, and only then in the case

of jurisdictions that received very large increases in their tax base as a result of the

nuclear station. In cases where very large direct revenue effects are anticipated, the
case studies demonstrate that it may be worthwhile to try to anticipate the associated
increase in public sector employment beyond that which would be associated with the

normal growth for public services and facilities due to the nuclear station.

|
,
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9.34.2 Underlying Determinants

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Determinants Determinants

4. "Other" Basic - property tax
Employment and statutes
Income - local labor

market condi-
tions
local industrial-

structure

.

"Other" basic activity is used to denote changes in economic actidty due to a
project beyond indirect basic or nonbasic changes. The most commonly suggested ef fects

are reductions in activity due to the impact of increased wages on local producers and

increases in public sector activity due to the large increase in revenues associated with

some nuclear stations. The size of the revenue effects will depend on statutory
provisions for property tax equalization and the location of the facility relative to taxing
jurisdictions in the local area In situations where substantial assessed valuation is.

generated for local jurisdictions, part of the local response may be in the form of
reduced mill-levies and part may be in the form of increased expenditures (and
employment). In cases where there are public sector employment increases beyond

normal levels expected to accompany general growth in the area, this must be treated as

another kind of increase in basic activity.

Labor market effects are also frequently cited consequences of nuclear station

construction. The hypothesis is that sharp increases in the demands for particular labor

skills so diminish local labor availability and increase local wages that production and

employment have to be curtailed in other sectors of the local economy. The extent to

which this occurs will depend on the supply / demand characteristics of local labor i

i

markets and the structure of local industry. In general, if local industry is dependent on

( low-wage labor, and if the supply of labor is relatively inelastic, there could be

significant effects of this type.
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9.3.4.3 Empirical Evidence Linking the Determining Variables to "Other" Basic
Employment and Income

The case studies showed that in the face of massive increases in revenues, local

jurisdictions tended to increase employment considerably faster than would have been

expected purely on the basis of area growth. The larger the revenue increase, the larger

the expected increase in public sector employment. Anticipating the political decisions

that will be made in the face of assessed valuation increases is necessarily difficult, but

it is safe to assume that some of the increased valuation will find its way into increased

government employment.

Labor market effects are equally difficult to anticipate. In general, the case
studies indicate that they have been of little quantitative significance. Local

respondents frequently mentioned labor market tightness and wage escalation associated

with plant construction, but in no instance did this appear to have resulted in significant

reductions in local employment or income. Some care should be taken in a projective

assessment if there is a large local industry particularly vulnerable to increased
competition for labor. It will more usually be the case, however, that no attempt need

be made to quantify changes in "other" basic employment and income due to labor
market effects.

9.3.5 Effective Basic Employment andIncome

9.3.5.1 Introduction
Direct, indirect, and "other" basic or exogenous income and employment are the

driving forces behind the nonbasic or induced response to an industrial facility. An
extremely important implication of the case studies, however, is that these components

of basic income do not necessarily have equal impacts on local economic activity. It is

necessary, therefore, to adjust total basic to " effective" basic income. This puts all of

| the income on an equivalent basis to income received by local residents. The major

| adjustment is to decrease income received by movers with their f amilies absent (and

| singles) since their local spending is significantly lower per dollar of income than that of

nonmovers. Some minor adjustment must also be made to include the effect on income

spent in the local area by workers commuting daily from residences outside the study
area.
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| 9.3.5.2 Underlying Determinants
|

|

1\

,

Underlying Determinants !
|

Proximate Other Proximate Project-Specific Site-Specific'

Determinant Determinants Determinants Determinants

!5. Effective Basic 1. Work Force local availa--

Employment and Composition and bility of goods
Income Distribution and services

2. Direct Basic
Employment and
Income

3. Indirect Basic
Employment and
Income

4. "Other" Basic
Employment and
Income

The underlying determinants of " effective" basic income are the size of basic
income and its distribution among the work force according to the status and location of

the workers. This will be influenced further by the local availability of goods and
services. The fewer the goods available locally, the more similar will be the purchase

patterns of all workers-namely, none of them will purchase much locally and " effective"

basic will be similar to total basic. As more goods are available locally, the disparity

between the purchase patterns of local and nonlocal workers will increase and the
discrepancy between " effective" basic and total basic will rise.

An extreme case sometimes arises if there is a remote, single-status facility

housing a substantial proportion of the construction force. This will generate large
amounts of basic income, but the " effective" basic income associated with the work

force may be very low.

9 3.5.3 Empirical Evidence Linking the Determining Variables to " Effective" Basic )
Employment and Income

Determining the appropriate weights to convert basic employment and income to

" effective" basic is straightforward for a project that is underway. Workers in both the

nonmovers and movers categories need to be interviewed with respect to the amounts of

their income that is spent locally. The data for the movers should then be disaggregated
|
|

|
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according to the family status of the worker-i.e., married, family present; married,
family absent; or single. In general, the purchase patterns of movers who are married |
with their families present are similar to those of nonmovers. The large differences
occur with the married, family absent, and single workers.

Because the concept of " effective" basic income is recent, there is little published

survey research on the topic. The limited research available is summarized in the
; recently completed technical documentation for the Colorado Cumulative Impact Task
!

Force (Mountain West. Research, Inc.,1982). In the absence of existing evidence,
I methodology similar to that employed in the Post-Licensing Case Studies can be used.

The essence of that approach was to use secondary data on the availability of goods and

services together with key informant interviews to make estimates of the proportion of

| various consumption categories that would be purchased locally by each class of worker.

9 3.6 Na=h==ic Employment and Income

9 3.6.1 Introduction,

! Once an estimate has been derived of effective basic income, the next step is to

estimate the size of the nonbasic or induced employment response expected per dollar of

effective basic income. Typically, this would be determined by using county-level
multiplier estimates. Care must then be exercised, however, to reduce the size of the

county multiplier if the study area is only a subarea of the county. The case studies
make it clear that the combination of a small multiplier with a low ratio of effective
basic to total basic income results in a surprisingly small nonbasic employment response

given the magnitude of the basic stimulus.

A final consideration in estimating the size of the multiplier effects is common to

all multiplier analysis. Basically, if demand increases when local production is at full

capacity, and if the increase in demand is viewed as sufficiently permanent to warrant an

increase in employment, then it is reasonable to expect the full multiplier effect to
operate as nonbasic activity responds to the increase in basic activity. On the other
hand, if there is excess capacity in the production system, or if the increase in demand is

viewed as only temporary, local business may find it unnecessary, or perhaps be
unwilling, to expand employment in the face of the increase in exogenous demand.
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| 9.3.6.2 Underlying Determinants

Underlying Determinants
,

,

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Determinants Determinants

6. Nonbasic 5. Effective Basic size of the-

Employment and Income local economy
Income level of local, -

resource utili-
zation
expectations-

' In looking at the underlying determinants concerning nonbasic employment and

income, it is important to recognize that effective basic income stands for all the
project-specific and site-specific variables that influence it. It would be incorrect to
conclude from the table that there are no project-specific determinants of nonbasic
activity; on the contrary, many of the determinants of effective basic income are
project-specific; they are simply acting through the previously discussed proximate
determinants.

As shown, nonbasic activity is determined by the interaction of effective basic
income with site-specific characteristics of the local economy. Effective basic income

is the exogenous stimulus to the local economy produced by a project. It is income due

to the project that has been adjusted for the effect of transient workers so that the
income is commensurate to income received by local residents.

|
The effect of this stimulus on the local economy depends principally on three

|
characteristics of the economy. First, the size of the economy in terms of availability of

goods and services will have much to do with the magnitude of the nonbasic response that

occurs. If needed goods and services are not available in the local economy, then the

nonbasic response will necessarily be smaller. The larger and more isolated the local

economy, the larger will be the nonbasic response.

The second determinant of nonbasic response is the extent of local resource
utilization. If resources in an area are underutilized, increased activity may be able to

be accommodated with no increase in capital investment or employment. In this case,
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nonbasic income would respond to the increased activity, but there might be little or no

increase in employment.

Finally, significant increases in employment and capital investment will only |

occur if businessmen feel that the expected returns justify such actions. Their

expectations play a critical role, therefore, in determining the extent of the expansion

that will actually occur. The most important question is the extent to which businessmen

see long-term expansion in an area. If so, the stimulus due to construction and operation

of a nuclear station provides an opportunity to expand in the anticipation of future
grow th. If, however, long-term prospects for an area are not encouraging, the stimulus

due to a nuclear station may be viewed as only temporary and not sufficient to justify
expansion of capacity. '

9 3.6.3 Empirical Evidence Linking the Determining Variables to Noobasic
Employment and Income

Multipliers for small areas can be derived in a number of different ways. All of

the approaches are very similar in their objective in that they are trying to estimate the

relationships of induced activity in an economy to the level of exogenous or autonomous ;

activity. Economists have traditionally pursued this question using one of three
! approaches-input / output, economic base, or econometric modeling. If models of this
1
I type have been constructed for an area in which a projective assessment is to be made,

existing estimates of the economic multipliers may be able to be used. If no estimates
exist, there are several alternatives. A primary data input / output model could be

constructed. This is quite expensive, however, for a large industrial economy where
input / output is most relevant. For a small rural economy, input / output is less relevant

because of the limited amount of interindustry transactions in the economy and because

of the high probability of structural change if there is any significant growth. Secondary

data input / output is frequently used, as in the Post-Licensing Case Studies, and is an

attractive option for large, complex economies where input / output is appropriate, but
| where primary data research is expensive.

Economic base studies are frequently used for small, rural economies where it is

easy to apply and is as reliable as any other modeling technique. Finally, annual or
quarterly econometric models are sometimes used for large economies. These have some

strong advantages for forecasting, but are generally less desirable for impact analysis.
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In general, therefore, the first step is to see what kind of modeling has already ,

!

been done for the study area. If no usable work exists, close consideration should be |

f given to secondary data input / output for larger economies (counties of 50,000 to 75,000

|
or more) and to economic base analysis for smaller economies (counties of 50,000 to

75,000 or less).1

Whatever modeling approach is employed, some considerable judgment has to be

used in order to avoid overestimating the total employment and income response due to

the const uction a:.d operation of a nuclear generating station. The evidence of the case

studies suggests that three important factors need to be recognized to avoid
overstatement of employment effects: (1) effective basic income will of ten be

j

substantially less than basic income; (2) a study area multiplier for a subcounty area will
be smaller than the county multiplier; and (3) the full multiplier effect will only be
realized under conditions of full utilization of capacity and expectations that the
increased demand will persist over time. To the extent that these conditions do not hold,

tite actual response in nonbasic employment may be substantially smaller than that

[ predicted by the multiplier.

I 9.3.7 Demogradic_

9 3.7.1 Introduction
Demographic effects due to construction and operation of a nuclear station are

of ten a major concern to local residents because of potential housing, fiscal, or social

effects. Population change is directly related to employment change. Large changes in

employment (on a place-of-residence basis) necessarily imply adjustments in the laborl

force and population. In an expanding area, this implies in-migration. In a declining
area, it may only imply diminished out-migration.

|

|

These modeling approaches are discussed in more detail, and the relevant1

literature referenced, in the Economic Demographic Assessment Manual (Chalmers and
Anderson,1978).

|
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9.3.5.2 Underlying Determinants
i

l

!
Underlying Determinants

|
Proximate Other Proximate Project-Specific Site-Specific '|
Determinant Determinants Determinants Determinants

7. Demographic 1. Work Force local labor-

Change Composition and market condi-Distribution tions
2 - 6. Total expectations-

Employment of growth or
i decline in local

demand for
labor

Projection of the demographic effects of constructing and operating a nuclear
generating station flows directly from the analysis of employment change. The case
study analysis showed that population change could be associated with each of the four

major components of employment change-direct basic, indirect basic, "other" basic, and
nonbasic. In a projective assessment, the analysis of population change due to the direct
basic work force will be part of the process of determining work force characteristics-

that is, what part of the work force will be movers and to what extent will they be
accompanied by dependents? This part of the demographic analysis will often be the
subject of considerable analysis and planning because of the importance of work force

availability to the builder. It will also usually be the case that this source of population
change is carefully monitored as a project is underway so that earlier projections and
associated plans can be adapted as necessary.

The population change associated with the other components of employment
change due to a nuclear station is more difficult because it generally will not be able to

be distinguished from changes occurring in response to other forces acting on the local

The case studies showed that population effects could occur in one of two waysarea.

depending on local economic conditions. In general, if an economy has a high utilization

of labor (i.e., high participation rates and low unemployment rates), the increased '

demand for labor in indirect basic, "other" basic, or nonbasic jobs will have to be met 1

through labor force in-migration to the area. At the other extreme, an area with low

labor utilization (i.e., with low participation rates and high unemployment) may be able
1

to accommodate a substantial increase in the demand for labor out of the pool of
currently unutilized workers.4
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i In fact, in an area with a declining economic base and substantial out-migration,
'

I the case studies showed that a significant consequence of the construction and operation
|

of the nuclear station may be to diminish out-migration. Thus, the analyst in a

| projective assessment must give careful thought to the possibility of population change
from either in-migration or diminished out-migration. Labor market conditions at the

time of employment change due to the nuclear station will play a major role as will

expectations with respect to future growth or decline in the local demand for labor.

9.3.7.3 Empirical Evidence Linking the Determining Variables to Demographic
Change

Population change associated with direct basic employment must already have

L been determined as a precondition to the economic analysis. Projections will be

available from the project developer, but care must be taken to monitor them closely
since work force adjustments are the most commonly pursued means of reacting to

scheduling problems that occur in the course of construction.

Population change due to indirect basic, "other" basic, or nonbasic employment is
,

|

| very difficult to project without a cohort--survival population projection model and some

j sort of labor market adjustment model. With such models, population can be survived

( forward and age / sex-specific labor force participation rates can be applied to the
resulting population cohorts to determine the labor force.

.

The labor force can then be contrasted to total employment and assumptions made
i

about reasonable bounds within which the unemployment rate can move. If the implied

unemployment rate is above that range, out-migration is assumed to occur; if the implied
!

l rate is below the range, in-migration is assumed. The impact of the nuclear facility is

j then derived by comparing simulations with and without the facility.I Ad hoc approaches

are very difficult to apply because of the significance of other factors affecting the
labor market at the time the nuclear station is built and because of the complications

involved in tracking the age and sex of the labor force over time.

|

|

|
1An example of models constructed for this purpose is explained in CITF i

l Technical Documentation and Summary (Mountain West Research,Inc.,1982). !
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9.3.8 Housing

9 3.8.1 Introduction

In any assessment, retrospective or projective, economic and demographic
analyses provide the foundation for determining housing needs. The housing analysis
needs to be tied directly to the population changes associated with the different
categories of changed employment. In a projective assessment, these are the areas,

where coordinated planning between the developer and local governments is essential.

Increasingly, therefore, these areas are more concerned with adaptive planning and
adjustment than they are with projection per se. At the same time, however, projection

and monitoring are essential parts of the planning process so there is still a well

,
recognized need to analyze and predict infrastructure requirements.

I

9.3.8.2 Underlying Determinants

:

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
i Determinant Determinants Determinants Determinants
1

E. Housing 2 - 6. Total work force - housing availa--

Employment ani housing strategy bility and price
Income

7. Demographic
Change

' Project impacts on local housing depend on a complex set of supply and demand

relationships. The principal demand determining factor is the number of new households

moving into the region as a result of the project. This is then conditioned by the income

| of the new households, by any housing directly provided by the project developer (or
contractor), and by the general price and availability of housing in the area.

1
1

Since income and family characteristics are known by type of employee (direct
basic, indirect basic, "other" basic, and nonbasic), housing demands can first be estimated

based on new households associated with each category of employment. Supply response

can then be analyzed in terr,s of the existing stock, permitted construction, or housing |
!

assistance planned by the project developer. It must be kept in mind that the work force, '

economic, and demographic analyses all presumed housing availability for the population
ultimately allocated to the study area. If for some reason the housing does not
materialize from the supply side, or if it turns out to be unaffordable, or in some other
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way undesirable, the new population may end up not residing in the study area and the

; economic and demographic analyses will have to be revised accordingly.

9.3.8.3 Empirical Evidence Linking the Determining Variables to Housing Impact

Projecting the demand for housing in terms of number and type of units given
assumptions about housing prices and employee income is not difficult. There is likely to

be locally available data on trends in the mix of unit types and Current Population Survey
data can be used to examine type of household residence by age, sex, and income of the

household head.

Interaction of these demands with local supply involves both the private and the

public sector and is better thought of as a planning problem than a problem of
prediction. Emphasis in the assessment process should, therefore, be placed on correctly

anticipating housing demand. This, then, is the starting point for addressing the different

policy issues that will arise in the course of considering alternative housing supply
strategies.

| 9 3.9 Public Facilities and Services

9 3.9.1 Introduction
Assessing impacts on public facilities and services is similar in many ways to

assessing housing impacts. Projection of facilities and services demands is relatively -

straightforward. Once demands are defined relative to existing capacities, however,
development of the mitigation strategies felt appropriate to deal with shortfalls is
necessarily an involved planning problem that requires local political involvement and

public participation.

9 3.9.2 Underlying Determinants

| Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific

| Determinant Determinants Determinants Determinants,

|

9. Public Facilities 7. Demographic - physical
l and Services Change standards

Impacts cost standards8. Housing -

I- facility

capacities
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Most public facilities and services demands can be gauged in terms of population

change or change in the number of dwelling units. Physical standards specific to a study

area can be used to convert changes in these variables into demands for space, water

treatment capacity, classrooms, or whatever. Once demands are determined, they must

be compared to existing facility capacities to see whether facility expansion is
required. If so, cost standards need to be applied to estimate the magnitude of the
required capital outlays.

The operating and maintenance expenditures of local jurisdictions may also be
affected by construction and operation of a nuclear station. Per capita operating and

maintenance costs need to be derived for each of the functional budget categories served *
l

by the jurisdictions in the study area. Changes in per capita costs can be related both to
;

the size of the jurisdictional unit and to its growth experience.

9.3.9.3 Empirical Evidence Linking the Determining Variables to Impacts an Public
Facilities and Services

As indicated, the methodology associated with facilities / services impact analysis

is straightforward. Once existing capacities have been inventoried, it remains only to I

!determine locally relevant physical standards and cost standards. Since it is essential

that this analysis have credibility with local elected officials and planners, the analysis
of infrastructure requirements must reflect locally defined expectations based on
historical patterns of service delivery in an area. This comes back to the same point,
therefore, that the principal job of the analyst is to make clear the underlying
economic / demographic conditions that will result from construction and operation of a

' facility. Local input is then required to plan appropriate responses in terms of master

planning, zoning, housing, new facility construction, and service provision. The case
studies serve as a reminder, however, that in many cases the demands on local
infrastructure are very modest. When this is combined with the fact that excess
capacity in community facilities can have cost implications that are as serious as !

problems associated with excess demands, it is important to avoid overstating the i

demands likely to be associated with a facility.
I
;

9.3.10 Revenues

9.3.10.1 Introduction )
| Revenue effects depend both on characteristics of the project itself and on the
| extent to which the project stimulates other tax bases through indirect or induced

increases in economic or demographic activity.
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Problems arise in the case of nuclear generating stations in that the direct

revenue effects may be so large that important changes occur in public sector

) behavior. In general, if revenue flows exceed project-induced public expenditure
r

requirements, then the opportunity exists to increase service levels or decrease tax
rates. Predicting political response to these kinds of alternatives is neither easy nor

particularly useful in a projective assessment. Rather, the assessment must recognize
that the tax base will increase and that options exist for local decision makers in terms

of how to respond.

9 3.10.2 Underlying Determinants

i

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Determinants Determinants

10. Public Revenue 2 - 6. Employment value of plant - revenue-

Impacts and Income Effects and equipment statutes

facilities gg ggggg7. Demographic I cal purchases
,

-

Change g
subject to sales

8. Housing Effects or use tax

Project direct revenues depend on applicable revenue codes. Unless owned by a

government entity, the facility will be subject to property taxation based on the value of

the station. The extent to which this revenue will return to local jurisdictions depends on

state statutes dealing with equalization of valuation throughout the state. In addition to

property taxes, a facility may generate direct sales or use tax receipts through local
purchases or use of materials and equipment. Finally, there may be some form of income

taxation that will generate local revenues.

Beyond these direct revenues, construction and operation of a nuclear station will

have indirect and induced effects that willincrease assessed valuation bases, sales or use

tax bases, and other sources of local revenues. These will typically depend directly on
the total stimulation of economic / demographic activity by the project and the provisions

of local revenue codes.
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9.3.10.3 Empirical Evidence Linking the Determining Variables to Impacts on Public
Revenues

,
Because of the site-specific provisions of revenue codes, revenue projections have

t

I to be carefully grounded in an understanding of the relevant statutes. In general, once
!

the codes are understood, it is not difficult to develop projection methodology that will

approximate revenue flows provided that the underlying driving variables are accurately

foreseen. A further issue pertains to areas where local political discretion plays a key

role in determining future revenue flows. In these cases, it is recommended that working

assumptions be developed as a substitute for trying to anticipate the workings of the
political process.

9 3.11 Social Structure

9.3.11.1 Introduction

An important contribution of the retrospective case studies was to demonstrate

operational procedures by which social structure could be defined and studied. The study

area population was broken into a set of functional groups for this purpose and social

structure was defined in terms of the groups, their characteristics, and the ways in which
they interacted. It turned out that two principal criteria motivate the group I

identification process. First, there is reason to differentiate between groups that will be
1unequally affected by the construction and operation of a nuclear generating station. I

Second, there is reason to differentiate between groups that would differently evaluate

given consequences of a station. That is, groups with important value differences with

respect to the kinds of effects that might result frcm the nuclear station ought to be
' individually identified and studied.

The case studies demonstrated that it was relatively easy to distribute the
J

socioeconomic consequences of a station among the groups in a study area and to I

examine whether group characteristics or group interaction patterns were in any way
importantly affected. This same process could be followed in a projective assessment. It

would not usually be difficult to anticipate the way in which group characteristics would

be changed. Further, given the case studies' conclusion that interaction patterns were

well established and were generally unaffected by the nuclear stations, it will probably
be safe to assume that interaction patterns will be unaffected except under unusual and
obvious circumstances.

|

|
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9.3.11.2 Underlying Determinants

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
I

Determinant Determinants Determinants Determinants

10. Social Structure 1. Worn Force group --

Effects Composition and characteristics I
/Distribution 'intragroup-

2 - 6. Economic interaction
Patterns7. Demographic
intergroup-

8. Housing interaction
9 - 10. Expenditure- patterns
Revenue

Construction and operation of a nuclear power station can affect the social
structure of an area in several different ways. It can add new groups to an area, change

the size or composition of existing groups, or change interaction patterns within or

between groups. Each of the previously discussed proximate determinants of

socioeconomic impact are potentially relevant to these three kinds of social change. The

composition of the work force, the size of the employment and income effects, and
demographic or housing effects are all capable of resulting in significant changes in

group size or group characteristics.

9 3.11.3 Empirical Evidence Linking the Determining Variables to Impacts on Social
Structure

The body of empirically based knowledge relating economic, demographic, and

infrastructure changes to changes in social structure is limited and does not lend itself to

mechanical application from one local area to another. Much of the relevant literature

is reviev'ed by Mountain West Research, Inc. In the " Social Effects Project" carried out
for the BLM (Mountain West Research, Inc.,1981). In general, social structure is

extremely resilient and will not experience structural alternations unless the dislocations
to the local area are extreme. In the Post-Licensing Case Studies, there were only

infrequent cases of social structure change and, in these cases, the effects were small.
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9.3.12 Evaluation

9 3.12.1 Introduction

The identification of groups and the distribution of project effects to groups is
important for two reasons. First, it is the basis for analyzing project effects on social

structure. Second, it provides the basis for understanding how the project is evaluated by
affected groups. Historically, these two issues have been confused in the literature. The

.first, social structure change, is a type of objective change that may accompany a
nuclear station-as would increase in employment or revenues. The second, however,
refers to the subjective evaluation of all of the project effects which may influence a
group. The case studies show that the resiliency of social structure in the face of
relatively small socioeconomic changes makes the first issue less important than the
second.

An understanding of the evaluation of a station requires knowledge of both the

distribution of effects among groups and of the groups' evaluations of the consequences

of the plant. The responsibility of the analyst in a projective assessment is, therefore, to
present clear and carefully explained information to affected groups on the kinds of
objective change they can expect to experience. It is then necessary to get
representative information from each group regarding their reaction to individual effects

and to summarize their overall evaluation of the nuclear station. It may be possible to
infer their evaluation from an understanding of their basic values and the nature of theI

effects they are expected to experience, but it will usually be preferable to get the
evaluations directly from the persons potentially affected.

I 9.3.12.2 Underlying Determinants

i

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific |Determinant Determinants Determinants Determinants
1

12. Evaluation 1 - 11. All group attitudes {
-

proximate deter- and values
minants including
their distribution )
across groups
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Evaluation is a function of the distribution of objective socioeconomic change
i

associated with a nuclear station together with the attitudes and values of the groups

! affected by it. )
i 1

l

9.3.12.3 Empirical Evidence Linking the Determining Variables to Evaluation

Evaluation is an explicitly subjective process which requires that locally affected

groups be given an opportunity to react to the various changes associated with
construction and operation of a nuclear station that may affect them. The responsibility

of the researcher is to be sure that likely objective changes are clearly defined so that

I evaluation can take place based on an understanding of what the plant would mean to
different individuals. Evaluation ought to be pursued with respect to individual effects

( likely to influence the individual or group.

There is little that can be generalized from one project site to another with

respect to evaluation. This is a step in the assessment process that requires site specific

research whether in a retrospective or projective assessment.

; 9 3.13 Public Response

9.3.13.1 Introduction
In the Post-Licensing Studies, public response was examined in each case in an

attempt to understand whether public response either influenced, or was influenced by,

local socioeconomic impacts. In general, the case studies showed that local
socioeconomic impact had very little to do with the nature or extent of public response.

In particular, response was often dominated by regional issues associated with nuclear

power, transmission line location, thermal pollution, and so forth, that had no
relationship to the kinds of impacts discussed in the preceding sections.

| Public response that occurred in the study areas,in terms of opposing the plant at

I the permit hearings and expressions of cancerns outside the hearings process, were
related to project-specific events such as accidental discharge of radioactive material

,

and to site-specific factors including such things as the level of environmental activism

I in the study areas prior to the construction of the plants.

!
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9.3.13.2 Underlying Determinants

Underlying Determinants

Proximate Other Proximate Project-Specific Site-Specific
Determinant Determinants Determinants Determinants

13. Public Response Evaluation - project-specific - local values
events - political

activism and
public
participation
patterns

The evidence from the twelve case studies shows that the intensity and extent of

the public response was strongly related to prevailing values held by residents and groups

in the study areas. In areas where progrowth sentiments prevailed, especially in areas

with little experience in interest group political behavior, there was a high Ilkelihood of
strong support for the nuclear stations.

>

Although the projection of anticipated public response to a project is fraught with

difficulties, assessments can be undertaken to provide indicators of potential response.

Information on how communities have historically responded to stress and crises, and

actions or inactions toward environmental quality or growth issues, will provide clues as

to possible response to the location of nuclear plants in host areas. Public participation

styles, the role of leadership in the community, and the number of public interest groups
and organizations in the area and their concerns, are important data elements for

projective assessments of the nature of the public response. Attitude and opinion surveys
are sometimes used by utilities to gauge concern over siting of nuclear facilities.
Questions with respect to saliency of concern and possible political action can be
included, but these may not be highly reliable indicators of actual behavior.

9.4 Summary

The preceding discussion has identified the thirteen measurable dimensions of

socioeconomic change that were the focus of the Post-Licensing Studies and examined

what has been learned about these dimensions as it may be relevant to projective
assessments. An inescapable conclusion of the examination is that tight, logical inter-

relationships exist among these variables. The analysis of one is of ten the requisite for
|

analysis of the next and so on throughout the planning and assessment process. |
i

|
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|

| Recognition of this fact is essential to proper organization and implementation of a
projective assessment.

,

In general, the results of the case study research have been encouraging for those

with responsibilities for projective assessments. The effects of the stations were

modest, those significant effects that did occur could have been foreseen, and what few i

adverse effects occurred could have been avoided. Public sector effects were judged to

be either moderately or highly significant in eight of the twelve case studies. This was

due uniformly, however, to the effect of the station on revenues, not expenditures, and

these can be projected with little difficulty. The other categories of effect-economic,
.

I

demographic, housing, and social-were significant in only two to four of the case studies

and most of these were rated as moderate.I The greatest danger here is that effects!

may be overestimated rather than underestimated. Care has to be taken to insure that

work force projections are carefully monitored and that nonbasic economic response has

been realistically assessed in light of the size of the local economy, local levels of
resource utilization, and future expectations.

Finally, there was a conspicuous absence of significant adverse effects due to the

construction and operation 'of the nuclear stations. Without exception, each of the
effects rated of moderate or high significancy were beneficial in their effects on the
local area, not adverse. The adverse effects tended to be relatively minimal and clearly i

1

transitory in impact on the area. As such, they were often endured or could have been |

mitigated had there been a commitment to do so.

Despite the apparent absence of adverse socioeconomic impact stemming from

the nuclear stations, public response at many of the sites indicated concern with the risks

associated with nuclear power. Even though it was difficult to gauge the depth of these

concerns in the case study research, they should not be underestimated as a potential

source of adverse effect.

1There was one site, Arkansas, where the significancy of the economic effects
was rated high.
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