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ABSTRACT

This report documents a case study of the socioeconomic impacts of the construction

and operation of the Peach Bottom nuclear power station, It is part of a major post-
licensing study of the socioeconomic impacts at twelve nuclear power stations. The

case study covers the period beginning with the announcement of plans to construct the
reactor and ending in the period, 1980-81. The case study deals with changes in the
economy, population, settlement patterns and housing, local government and public
services, social structure, and public response in the study area during the construction/
operation of the reactor.

A regional modeling approach is used to trace the impact of construction/operation on
the local economy, labor market, and housing market., Emphasis in the study is on the
attribution of socioeconomic impacts to the reactor or other causal factors. As part
of the study of local public response to the construction/operation of the reactor,
the effects of the Three Mile Island accident are examined.
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CHAPTER 1: INTRODUCTION

1.1 The NRC Post-Licensing Studies

This report—the case study of the Peach Bottom Nuclear Generating Station
located in York County, Pennsylvania—is one of a series of reports that are being
prepared as part of the NRC Post-Licensing Studies. The purpose of this chapter is to
describe the objectives of the NRC Post-Licensing Studies, the major components of the
studies, and the relationship of research concerning Three Mile Island to the overall study

plan, and the organization of this case study report.

1.1.1 Objectives of the Post-Licensing Studies

The Post-Licensing Studies have four main objectives: to determine the socio~

economic effects of nuclear power stations; to ascertain the significance of these effects
to individuals and groups affected; to identify the determinants of the effects and their
significance; and to determine whether currently available assessment methodology could

have been used to anticipate the most significant of these effects.

Each of the latter three objectives depends upon clear identification of the
effects of the nuclear station—the difference in the socioeconomic conditions as they
occurred with the station and those that would have prevailed had the station not been
built. Once the effects have been identified and their incidence among groups estab-
lished, they must be placed in the context of the values of the individuals affected by
them to determine their significance. The explication of the effects, the evaluation of
those effects, and their significance to local residents permits an analytic consideration
of the overall evaluation and the response of local residents to the presence of the nuc-

lear facility in or near their communities.

After detarmining the patterns of effects caused by the facilities and the meaning
of the effects to local residents across sites, the Post-Licensing Studies will turn to an
examination of the causes of the documented effects. It is necessary to know what
combination of site, project, or other circumstantial determinants appears to be respon-
sible for the effects that ensued and for the levels of significance attached to them by
local residents. In short, some plausible explanation for the consequences of constructing

and operating the stations must be developed.



bjective of the [ )st-Licensing Studies is somewhat different from the
preceding three in that it is directly concerned - h the methodology of the
socioeconomic-assessment process. The central juestion is whether there are assessment
methods currently available that could have been used to foresee the most significant of
the socioeconomic effects associated with the nuclear plant. Based on the answer to this
question, recommendations will be developed with respect to the assessment methods
that can most appropriately be applied to anticipate the effects of the construction and

operation of nuclear generating stations.

1.1.2 Components of the Post-Licensing Studies

The Post-Licensing Studies have three distinct components: the individua! case
studies, the cross-site analysis, and the methodological recommendations. The individual
case studies are being conducted at twelve sites, as listed in Figure 1-1. The twelve case
study reports will meet the first two objectives of the study., Thev will establish the
social and economic effects of the nuclear station, and they will determine the signifi-

cance of the effects for those persons affected by them.

Once the twelve case studies have been completed, work will begin on the part of
the study referred to as the cross-site analvysis. The results from all twelve case studies
will be utilized to identify more specifically the causal mechanisms responsible for the

effects that occurred. Of particular importance will be the establishment of the relative

roles of site characteristics, project characteristics, and external forces in determining

the consequences of constructing and operating a nuclear plant. The objective is to
understand why effects occurred as they did and what was responsible for the
significance they assumed. It must be remembered that twelve case studies is a very
small sample and will not support rigorous statistical analvsis of postulated causal
relationships. At the same time, twelve comparable observations are more than have
heretofore been available, and it is anticipated that the cross-site analysis will
contribute substantially toward an understanding of why the socioeconomic effects
occurred as thevy d and what determined the significance of the effects for the

individuals affected

[he final component of the study will develop recommendations for methods to be
applied in assessing the social and economic effects of proposed projects. The recom-

mendations will be based on ar evaluation of the relative success that vari JUS assessment

methods would have ! ‘N anticipating the most significant effects of the twelve
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auclear stations. Based on these results, methodological recommendations will be made,

with an attempt to indicate the relative strengths and weaknesses of the alternatives.

1.1.3 Three Mile Island

Since Three Mile Island 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 south-central Pennsylvania. Because a reliable data
base was necessary to support this effort, the NRC Telephone Survey of 1,500 households
was conducted in late .uly (Flynn, 1979). Since that time, an additional report was
prepared. This report described the social and economic consequences of the accident
during the six-month period from the end of March through September (Flynn and
Chalmers, 1980).

Because of the unique circumstances surrounding the accident, the research at
Three Mile Island will culminate in an individual report with two major parts. Part I will
describe the pre-construction, construction, and operating experience of the station from
late 1966 through 27 March 1979. This part will be based on the same methodology being
used at the other eleven nuclear station sites and will be directly comparable to those
case study reports. Part II will describe the emergency and the post-emergency periods
covering the period from 28 March through the summer of 1981,

In addition to the expanded effort at the Three Mile Island site itself, the accident
will affect the Post-Licensing Studies in one other way. Each of the case study sites will
be examined for consequences of the Three Mile Island accident. There are two possibili-
ties: the accident may have directly affected social or economic conditions at other
sites, or the accident may have caused recognized effects to be evaluated in a different
way and, therefore, to assume increased significance in the eyes of local residents. Both

possibilities will be investigated.

1.2 Overview of the Case Study Organization

As was explained above, the purposes of the individual case study reports are to
describe the socioeconomic effects of the construction and operation of the nuclear
station that were experienced by residents of the area being studied and to indicate the
significance of those effects to the individuals and groups affected. Each report contains

ten chapters, the contents of which are summarized in Figure 1-2.
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Following this introduction, Chapter 2 describes the project with emphasis on
those project characteristics that are important determinants of socioeconomic effects.
Chapter 3 then provides a general description of the region in which the project is
located, both as an orientation and as a prelude to selecting the smaller study area that
will be intensively analyzed in the remainder of the case study. Actual selection of the
study area relies on the spatial distribution of project consequences and on the geo~
graphic extent of the major social, economic, and political systems that function in the
vicinity of the plant. The consequences of the project that are examined in this context
are the spatial distribution of the persons directly employed in constructing or operating
the nuclear station, the distribution of direct purchases of goods or services made by the
utility in order to build or operate the facility, and the spatial distribution, by jurisdic-
tion, of the tax payments from the utility due to the nuclear station. The study area is
then defined with reference both to the spatial distributions of these major consequences
of the project and to the spatial distribution of the functional, social, economic, and

political systems that operate in the vicinity of the station.

The next four chapters trace the effects of the plant on the study area economy,
on the size and composition of the area's population, on housing and settlement patterns
in the study area, and on government and the provision of public services in the study
area. There are several organizing principles used to present this information. First, an
attempt is made to describe conditions as they existed in the study area prior to the start
of construction and as they changed from that time to the present. An explicit attempt
is then made to identify that part of the change, or lack of change, due to construction
and operation of the nuclear station. The temporal focus of the attribution of changes to
the nuclear facility is on two points in time: the peak year of construction and a recent

yeas during which the station was in full operation.

The second major organizing principle concerns the way in which effects are
attributed to the nuclear station. There are two basic approaches to this problem. The
first is to identify and control the effects of all other exogenous forces acting on the
study area and, after their effects have been isolated, to attribute remaining effects to
the nuclear station. The second approach is to make explicit causal arguments that
directly tie postulated effects back to some known aspect of the construction or opera-
tion of the station. Both approaches require use and acceptance of the same kinds of
behavioral hypotheses. 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 a residual. Using the second aprroach, 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. The most convincing case for attributing effects to the nuclear station results

from use of both approaches—control of other exogenous influences and identification of
direct causal links to the plant. Where possible, both approaches are pursued in the case
studies. In general, however, the social and economic changes that have taken place in
the areas examined in this study over the ten- to fifteen-year period of investigation are

so complex that the second general approach is relied upon more heavily than the first.

Chapter 4 begins with a description of the jobs and income directly associated
with the station and then establishes other employment, income, and labor force effects
experienced in the study area. Chapter 5 works directly from these estimates of
eniployment change to examine effects on the size and composition of the study area's
population, both from the in-migration of workers and their families and from reduced
out-migration of local persons induced to remain in the area due to opportunities offered
by the construction or operation of the station. Once population change due to the
station has been established in Chapter 5, Chapter 6 examines the effects of the
combined economic and demographic changes on housing and settlement patterns in the
study area. The emphasis is principally on changes in the number, type, and spatial
distribution of residences, although, where relevant, effects on patterns of commercial

and industrial activity are also described.

Chapter 7 summarizes the major consequences of the station and of it. economic,
demographic, and housing effects on the local government in the study area. It begins by
examining the major local jurisdictions in the study area for evidence of change in organ-
ization or structure due to the station. The effects on the revenues of local jurisdictions
are then described. Finally, there is a discussion of the combined influence of changed
revenues and changed levels of demand for public services on the provision of services in
the study area. It was decided that these effects could be shown most clearly by
focusing on a smaller number of important services rather than by trying to examine the
provision of all public services in the study area. The services chosen are education,

transportation, public safety, and social services.

Chapters 4, 5, 6, and 7 proceed in sequence, therefore, to trace the economic,

demographic, housing, and governmental implications of constructing and operating a




nuclear station. The geographic focus is the study area defined in Chapter 3. The tem-
poral focus is on the change from pre-construction to the construction peak and on the
change from pre-construction to a recent year of full operation. Finally, the attribution
of the effects to the nuclear station is achieved primarily through the establishment of

direct causal relationships that are linked to effects directly associated with the station.

Chapter 8 examines the social structure of the study area and the ways in which it
has been affected by the construction and operation of the nuclear station. The social
structure is defined by the groups that exist in the area, their principal characteristics,
and their social, political, and economic interrelationships. The chapter begins by identi-
fying a set of functional groups into which the study area population is divided. A profile
of each group is then developed. Each group is characterized in terms of livelihood, size,
outstanding demographic characteristics, location, property ownership, values and atti-
tudes, and patterns of intragroup interaction. The economic, political, and social
interrelationships of the groups are then identified and described. An appreciation of
these group characteristics and interrelationships helps to understand the way in which
the effects of the project were evaluated and to explain group response to these
effects. In addition, the characterization of groups and their interrelationships prior to
the project serves as the basis for assessing the degree to which groups and social struc-

ture were altered as a consequence of the project.

The final step in the analysis of social structure is to determine the distribution of
the economic, demographic, housing, and governmental effects of the station. The
distribution of effects across groups provides explanatory information concerning the
changes in group structure and characteristics and provides data for interpreting and

understanding the group evaluations of the project.

Chapter 8 is designed, therefore, to accomplish two very important objectives.
First, it makes operational the concept of social structure so that its constituent parts
can be described and so that the effects of the construction and operation of the plant on
social structure can be assessed. Second, the approach permits the examination of the
effects of the plant on each group. The information on group characteristics and on the
project effects accruing to each group provides the basis for determining the project's

impact on the groups, discussed in Chapter 10.



‘hapter
constructi
project.
the plant during

™

including post-Th

terms of topic,

five chapters
within the study
scope. Tt

1e principal

regional press, tran

The analysis
t}‘,;’ SOC10€(
played a ausal

participation

»f the public response

1

involves the

buildi

identify public

lin} f v
IINKS 1rom

The overall




of significance. This process leads to a summary of the significance of the effects of the
project.

10



2: OVERVIEW AND DESCRIPTION OF THE PROJECT

2.1 Introduction

The purpose of Chapter 2 is to provide an
project, whose socioeconomi effects are the topic
emphasis 1 s chapter is on a lescription of the major character
f the pro . This information will be provided in suffi
orient the discussion ! analyses of the subsequent

cross-site ymparis

Information is provided on the project's locati

characteristics; on the utility and other major actors involved

magnitude and duration of the construction effort; and o he projects operatin

characteristics. This chapter 1is princ y descriptive and is b d on inf

I yrmation

provided by the utility, contractors, newspaper files, NR

1415,

reports, and interviews with a variety of informed pe

2.2 Location

h Bottom Atomic Power Station

Electric Company, is located in southernmost

vania, two miles north of the Pennsylvania-Maryland border.

to the Susquehanna River. Dwnership of the facility is shared
Atlantic Electric Company and Delmarva Power and Light

percent, : he remainder is divided equally between the
~ompany and 1iblic Service and Gas Company As seen in F

Ve \S n

metropolitan areas—Baltimore, Maryland; Wilmington, Delaware;

Pennsylvania-—are within miles of the plant site. Two important

York and Lancaster, are each approximately

4

Harrisburg, the state capital, is apj

l, the ma
are Interstate 95, which links Baltimore and Philadelphia;
north from Baltimore through York; and Interstate 76, whi

-
Philadelphia.




FIGURE 2-1. LOCATION OF PEACH BOTTOM
ATOMIC POWER STATION
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2.3 The Utility

In 1902, the Philadelphia Electric Company of Pennsylvania was incorporated
through morgers of several smaller electricity and gas companies. Growth of
Philadelphia and the surrounding suburban areas, along with rising per capita

consumption of electricity, resulted in rapid expansion ¢~ the utility.

The Philadelphia Electric Company has actively invested in the development of
generating facilities. The Conowingo hydroelectric project, started in 19206 in
northeastern Maryland near the Peach Bottom site, was one major generating facility
built to weet the increasing demands for electricity. The prcject originally included
seven generating units and involved the construction of the Conowingo Dam and a 13
square mile storage reservoir. In 1964, four additional hydroelectric units were added
to the Concwingo project, increasing its total generating capacity to 512 Mw,
Fourteen miles north of the Conowingo Dam, in Pennsylvania, the Philadelphia
Electric Company built an additional dam and a small reservoir for the Muddy Run
pumped storage project. (Wainwright, 1961, 1968; Philadelphia Electric Company,
n.' ! The heavy involvement of the utility in the region, the general acceptability of
the utility's projects, and the Philadelphia Electric Company's policy to provide and
encourage use of the reservoirs for recreation undoubtedly in'luenced the positive

public response to the Peach Bottom nuclear facility.

The Philadelphia Electric Company actively participatad in the early develop-

ment of nuclear technology as a member of one of the original groups of electric
utilities formed to research the possibilities for commercial application of the
technology. In 1952, the Philadelphia Electric Company participated in the
development of the Enrico Fermi Atomic Plant in Michigan (Philadelphia Electric
Company, 1967). In 1954, the laws governing atomic energy were changed to permit
private industry to invest in the development of nuclear power, and the Atomic
Energy Commission (AEC) invited utilities to deve’ leraonstration plant with the
AEC's help. The Philadelpha Electric Com t¢ted a proposal for such an

investment, but the contract was awarded .esne Light Company, which

developed the first nuclear plaut in the U.S. (Wainwright, 1901),

In 1955, the AEC initiated the Power Demonstration Reactor Program, which

provided industry with governmental research and development assis¢.nce. Soon




after, when knowledge and experience were needed with a high-temperature gas-
cooling experimental nuclear reactor, the Philadelphia Electric Company proposed
the construction of a helium-cooled reactor on the Peach Bottom site. In 1959,
congressional approval to build the demonstration plant was given. (Philadelphia

Electric Company, 1975.)

Although the Peach Bottom project was principally an undertaking of the
Philadelphia Electric Company, fifty-two other utilities were involved. The fifty-two
companies contributed $16.5 million toward the research and development costs of
Unit 1, while the Philadelphia Electric Company contributed $1.3 million toward this
effort. In addition, the Philadelphia Electric Company furnished the site and an
additional $8 million toward the station's construction. The Atomic Energy
Commission spent $14.5 million for research<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>