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RENEWING THE LICENSES OF U.S. NUCLEAR PLANTS:
AN ASSESSMENT OF THE SOCIOECONOMIC IMPACTS

Martin Schweitzer, Oak Ridge National Laboratory;
James W. Saulsbury, Oak Ridge National Laboratory;

Susan M. Schexnayder, University of Tennessee

INTRODUCTION

In recent years, increased national attention has been focused on
the potential effects of renewing, or not renewing, the licenses
of nuclear power plants as the oldest of them approach the end of
the 40-year operating period allowed by their original licensees.
As part of a larger study for the U.S. Nuclear Regulatory
Commission (NRC), the authors conducted an assessment of the
potential socioeconomic impacts to those communities throughout
the country in which nuclear power plants are located and which,
therefore, are most directly affected by renewal of nuclear power
plant licenses. This paper focuses on six key issues that are
traditionally considered essential in the assessment of social
impacts: (1) population; (2) housing; (3) tax payments; (4) local
public services; (5) land use and development; and (6) economic
structure.

We begin with a description of the research methods used in the
above-mentioned study. This is followed by <i discussion of
socioeconomic impacts, which includes operational definitions of
different levels of significance for the major socioeconomic
impact categories and a description of the range of impacts that
we expect to occur in host communities nationwide. Because the
focus of our study was on the types and severity of impacts that
may occur as a result of renewing the licenses of existing
plants, the emphasis of this discussion is on impacts related to
plant refurbishment and continued operations. However, where
termination of plant operations is expected to result in
significant impacts, this is noted. Finally, a summary of
findings and a brief discussion of conclusions are offered.

BACKGROUND

Typically, the immediate environment in which a nuclear power
plant is located is rural. However, the population density of
the larger area surrounding the plant and the distance from a
medium- or large-sized metropolitan center varies substantially
across sites. Most sites are not extremely remote (i.e., not
more than 2C miles from a community of 25,000 or 50 miles from a
community of 100,000).

The average nuclear power plant directly employs 800 to 2400
people, depending on the number of operating reactors, and many
hundreds of additional jobs are provided through plant



subcontractors and service industries in the area. In rural
communities, industries that provide this number of jobs at
relatively high wages are major contributors to the local
economy.

The number of workers required to refurbish an aging nuclear
power plant (refurbishment workers) and to operate it in the
period following relicensing (license renewal term) is an
important determinant of population growth. Population growth,
in turn, is a major driver of many (but not all) socioeconomic
impacts. It is expected that the refurbishment-related work
force (which will begin its work many years before the original
license expires) will peak during a 9-month outage that is
expected to occur immediately before the onset of the license
renewal term. It is estimated that as many as 1,810 additional
on-site workers could be required for plant refurbishment,
maintenance, and refueling during this major outage at a
Pressurized Water Reactor (PWR) plant; this number will be
slightly less for a Boiling Water Reactor (BWR). During the
license renewal term, the permanent work force is expected to
include those personnel who were on-site during the initial
license term, plus up to 60 additional permanent operations
workers per unit and as many as 830 temporary refueling and
maintenance workers during periodic plant outages of a few months
each (NUREG-1437).

RESEARCH METHODS

Seven case study plants were chosen for detailed study as
representative of all U.S. nuclear plants in terms of the
socioeconomic characteristics of their host communities.
Detailed information was obtained on these case study sites
through a review of Environmental Impact Statements (EISs) and
site-specific reports, as well as through nearly 300 telephone
interviews conducted with state and local officials and other
expert sources. The socioeconomic impacts from construction and
operation of the case study plants were identified and used to
predict the impacts of plant refurbishment and continued
operations at those plants and, by extrapolation, at all U.S.
nuclear plants.

Case study Sit* Selection

In considering plants for this study, preference was given to
those sites for which detailed historical data about
socioeconomic impacts were available. Thus, 12 plants studied by
Mountain West Research, Inc. (NUREG/CR-2749) and 2 plants studied
by the Electric Power Research Institute (EPRI EA-2228) were
considered first. Each of these plants was classified according
to the remoteness of its location, based on a classification
scheme developed by Battelle Human Affairs Research Centers for
Sandia National Laboratories (NUREG/CR-2239). This approach uses
population density and distance to large cities to develop three
population classes: "low", "medium", and "high". Population was



emphasized in site selection because the literature reviewed and
other previous experience suggested a strong relationship between
an area's remoteness and the magnitude of impacts related to
population growth, employment, expenditures, and taxes. Because
only 1 of the 14 previously studied plants fell into the low
population category, 4 additional low-population sites were
considered for inclusion in this study. A final site was added
to represent sites located in close proximity to very high
density urban areas.

The seven case study plants selected comprise roughly 10% of U.S.
nuclear power plant sites. They were chosen to represent a broad
range of population remoteness (discussed above) and to provide
substantial variation in terms of geographic location and plant
age. The seven plants chosen (and the states in which they are
located) are: Arkansas Nuclear One (Arkansas); D.C. Cook
(Michigan)? Diablo Canyon (California); Indian Point (New York);
Oconee (South Carolina); Three Mile Island (Pennsylvania); and
Wolf Creek (Kansas). All these plants have PWRs, which will
require slightly more workers for refurbishment than will BWRs.

Analysja of Impacts

For each socioeconomic topic, the characteristics of
insignificant, moderate, and significant levels of impact were
defined based on Council on Environmental Quality regulations
(40 CFR Parts 1500-1508), information from site-specific nuclear
EISs and NRC studies, interviews with local information sources,
studies concerning community response to nuclear and non-nuclear
technologies, and best professional judgment of the authors. The
definitions of significance for each socioeconomic topic are
presented in the Discussion of Impacts section.

Impacts of refurbishment and continued operations of the seven
case study plants were projected based on the impacts that
occurred during original plant construction and operations.
Differences between past and projected conditions in terms of
work force size, population, community infrastructure, and other
key impact predictors were noted and factored into the impact
assessment. To be especially conservative, a sensitivity
analysis was performed wherein refurbishment-related impacts were
predicted in response to a work force of 3,400, nearly twice the
number of workers (1,810) that is considered a reasonable upper
bound. Because the case study plants were representative of the
range of U.S. nuclear plants in terms of several key factors, the
impacts projected for the seven sites are expected to provide
upper and lower bounds for the range of impacts that will occur
nationwide.

DISCUSSION OF IMPACTS

Each of the major socioeconomic topics mentioned in the
Introduction are discussed below. Plant-induced population
growth, while not an impact itself, was studied as a potential



determinant of impacts in a variety of socioeconomic subject
areas (e.g., housing, public services, land use). Impacts are
discussed for a nuclear plant's impact or study area, which
includes those jurisdictions in which the most pronounced
socioeconomic impacts are expected.

Population

Population growth is important because it is one of the main
drivers of socioeconomic impacts. Generally, the population
increases resulting from construction-related inmigration at the
seven case study plants were small (exceeding 5% of study area
population during peak construction years in only two cases).
The population growth that has resulted from operations at the
case study plants has been even smaller. Of all U.S. nuclear
power plants, Indian Point has the highest combination of
population density and proximity to urban centers, whereas
Wolf Creek has one of the lowest combinations of the same
variables. Because of this, Indian Point (0.1% or less
population increase during both construction and operations) and
wolf Creek (18% increase during construction and 11% during
operations) serve as the lower and upper bounds, respectively, of
plant-related population growth.

In general, population growth associated with the refurbishment
of the case study plants is expected to be much less than was
experienced during original construction because the scale of
refurbishment activities will be smaller than original
construction and existing populations of the host communities
will be larger. The levels of refurbishment-related growth
projected for the case study sites (between less than 0.1% and
6.3% of local area population) are expected to represent the
upper and lower limits of growth that will occur at all other
plants nationwide. Accordingly, for most U.S. nuclear power
plants, refurbishment will result in relatively small population
increases. Rural areas that are more than 50 miles from an urban
center with a population of at least 100,000 and that have low
population densities will experience greater population-driven
impacts than will more urban areas.

It is expected that plant-related population growth resulting
from license renewal at any nuclear plant will be much smaller
than the growth that has resulted from operations to date because
the number of additional operations workers will be quite small.
Growth related to license renewal is expected to represent
between less than 0.1% and 0.7% of the local area's total
population for all plants, although larger population surges
could occur as a result of temporary influxes of
refueling/maintenance workers during periodic plant outages.

Housing

Plant-related housing impacts that may occur are of two general
types: (1) population-driven impacts to housing availability,



costs, and characteristics resulting from the immigration of
additional workers durinci both the refurbishment and license
renewal periods; and (2) impacts of continuing plant operations
on housing values and marketability.

Definitions of Significance Levels for Housing Impacts.
Population-driven impacts on housing (during both construction
and relicensing periods) are insignificant when a small and not
easily discernible change in housing availability occurs,
increases in rental rates or housing values are roughly equal to
the statewide inflation rate, and no extraordinary construction
or conversion of housing occurs. Impacts on the desirability of
housing located close to the plant are insignificant when very
few or no instances of plant-induced outmigration occur, there
are very few cases of prospective home buyers refusing a home
because of its proximity to the plant, and housing values remain
within the range of regional fair market prices.

The population-induced impacts on housing are moderate when there
is a discernible, but short-lived, reduction in available housing
units and an increase in rental rates and housing values because
of project-induced inmigration. The construction of new housing
units that are easily absorbed into the market once
project-related demand diminishes is possible, as are minor or
temporary conversions of nonliving space to living space (e.g.,
garages to apartments) and a temporary addition of new mobile
home parks or expansions of existing parks. Moderate impacts on
housing desirability include occasional difficulty in finding a
buyer for a house because of its proximity to the nuclear plant
or the citing of plant proximity as a reason for discounting the
sale price of housing units.

Significant population-induced housing impacts are present when
project-related demand for housing units increases rental rates
and housing values well above normal inflationary increases in
the state, there are substantial conversions of housing units,
and there is substantial overbuilding so that new units cannot be
absorbed into the housing market once project demand diminishes.
Impacts on housing desirability are considered significant if
substantial migration from houses in the vicinity of the plant
occurs, if realtors find it difficult or impossible to sell homes
in the area, or if a sustained and substantial drop in housing
value occurs because of a unit's proximity to the plant.

Analviii ot Koualngr lupmot-B, In most of the cases studied,
project-related housing demand was so small or the local and
regional housing markets were so large that no significant
impacts resulted. However, significant housing impacts did occur
at one site, and these included (1) limited or no housing
availability; (2) the occupation of previously abandoned housing
units and structures other than those intended for residential
use; and (3) drastically increased rental costs. At this and
other sites, local mobile home parks expanded to meet increased
demand. Hone of the case study plant areas experienced



substantial new construction of housing units that were built
solely in response to project-related demand for housing.
Construction of new housing units was noted before and during
plant construction, but all new units were readily absorbed into
the market once project-related demand diminished.

The inmigration of plant personnel associated with current
operations at each of the seven case study sites has had
insignificant impacts on housing. The number of operations
workers required at the plants is small relative to original
construction work force size, and the operations workers have
been introduced gradually to the site so that housing demand has
also increased gradually. The periodic demand for housing by
refueling workers was found to have a significant impact at only
one site. As for the desirability of homes, the prevailing
belief of realtors and planners in communities surrounding the
case study plants is that the housing choices of local residents
or buyers from outside the area are very rarely affected by the
presence of the plant and that housing values have experienced
only insignificant impacts. According to local sources, a
slightly negative,. but relatively short-lived, impact on housing
marketability followed the 1979 accident at Three Mile Island.
In contrast, housing values have increased slightly in some cases
because of amenities such as sewer systems and improved school
systems that were made possible by nuclear plant tax payments.

Projected refurbishment impacts, driven by the inmigration of
workers, are expected to be insignificant at most of the case
study sites. However, at two sites, impacts to local housing
could be significant. During the license renewal term,
population-driven housing impact.; due to additional permanent
workers are projected to be insignificant at all case study
sites. Impacts resulting from the inmigration of refueling
workers are projected to be largely the same as those currently
being experienced, meaning that potentially significant impacts
may continue at one case study site. Impacts on housing
marketability and values will continue to be insignificant during
the license renewal term.

Katlonwid* Housing Impacts. Based on the seven case study
plants, it is projected that the full range of population-driven
housing impacts (insignificant to significant) could occur at
various sites nationwide during the refurbishment and continued
operations periods. Insignificant or moderate impacts are
expected to occur where the peak number of additional on-site
workers is 600 or less (since significant impacts were never
observed with work forces of this size) or in areas having either
a "medium" or "high" population classification. Significant
impacts are possible when the peak work force exceeds 600 at
sites where the population is classified as "low" or where
growth-control measures that limit housing development are either
in effect or have only recently been lifted. Based on a
sensitivity analysis, the population and proximity criteria
presented below are judged to be reasonable predictors of housing



impacts for work forces as large as 3,400. Impacts on housing
desirability are expected to be insignificant nationwide.

An area is considered to have a "medium" or "high" population if
any one of the following conditions is satisfied:
• the plant is within 20 miles of a city of 25,000;
• the plant is within 50 miles of a city of 100,000;
• the population of the area within 20 miles of the plant is
75,000 or more;
• the population of the area within 50 miles of the plant is
1,500,000 or more; or
• the population of the area within 20 miles of the plant is
50,000 or more and within 50 miles of the plant the population is
4 00,000 or more.

Taxes

The impacts of plant refurbishment on local tax structures are
projected by examining the magnitude of potential new tax
payments by the nuclear power plants in relation to total
revenues in the host community; only new taxes are considered
because existing tax payments would continue through the end of
the or xnal license term with or without refurbishment. The new
payments could be made directly to local government jurisdictions
or indirectly to those jurisdictions through state tax and
revenue sharing programs. Plant-related impacts during the
license renewal term are projected by examining all tax payments
and not just the incremental amount, since existing plant-related
taxes would not be paid during the license renewal term without
relicensing. These tax impacts were projected based on the
current magnitude of direct and indirect tax payments by nuclear
plants in relation to total revenues in the local area.

refurbishment-induced impacts of taxes are considered to be
insignificant when new tax payments by the nuclear plant
constitute less than 10% of total revenues for local taxing
jurisdictions. The additional revenues provided by direct and
indirect plant payments on refurbishment-related improvements
result in little if any change in local property tax rates and
the provision of public services. The impacts of taxes are
considered moderate when new tax payments by the nuclear plant
constitute 10 to 20% of total revenues for local taxing
jurisdictions. The additional tax revenues result in lower
property tax levies and increased services by local
municipalities. The impacts of taxes are considered to be
significant when new tax payments by the nuclear plant compose
more than 20% of total revenues for local taxing jurisdictions.
Local property tax levies can be lowered substantially, the
payment of debt for any substantial infrastructure improvements
made in the past can easily be made, and future improvements can
continue.

Significance levels during license renewal term operations are



projected to be basically the same as those described for
refurbishment, except that the tax payments used to calculate
impacts during the license renewal term are all taxes paid by the
nuclear plant, not just the increment due to refurbishment.

Analysis of Tax Impacts. Property taxes paid to the
municipalities and taxing school districts surrounding the seven
case study plants were very small at the start of original plant
construction, and income and residential-related property taxes,
although increasing rapidly throughout the construction period,
were usually not significant. Generally, as construction
progressed, the assessed value of the nuclear ' nts increased
dramatically; therefore, the property tax paym... _s based on these
assessments also increased greatly.

Based on the impacts that occurred as a result of original plant
construction, it is projected that impacts resulting from the
increase in direct and indirect tax payments to local
jurisdictions during refurbishment will be insignificant to
moderate at the case study sites. During the license renewal
term, the primary tax-related impacts expected are the
continuation of tax revenues paid by utilities to local taxing
authorities. An additional new tax impact will result from the
increase in each plant's assessed value due to
refurbishment-based improvements and the associated increase in
tax payments. The magnitude of this increase is unknown and may
depend on the state's (or other assessing authority's) method of
assessment and previous agreements or laws that limit increases
in assessed valuation. Generally, the relative importance of tax
payments to local jurisdictions during the license renewal term
is projected to be similar to that of current payments, which
represent significant positive impacts at five of the seven case
study sites due to local governments' direct receipt of plant tax
payments and the substantial magnitude of those payments in
relation to all other local revenues.

Nationwide Tag laeaeta. Tax impacts of plant relicensing, which
are expected to be positive, will involve insignificant to
moderate increases in the direct and indirect tax revenues paid
to local jurisdictions during the refurbishment period at all
nuclear plant sites. During the license renewal term, it is
projected that tax-related impacts nationwide will be significant
in many instances, as at the case study sites. For those
jurisdictions where plant-related tax payments account for a
large portion of total revenues, the loss of tax revenues
occasioned by plant shutdown (in the event the plant were not
relicensed) would represent a significant negative impact which,
in turn, could reduce the community's ability to maintain
preclosure levels of expenditures for public services.

Introduction to Pyflfrli? S

The projected impacts of nuclear plant relicensing on public
services were considered for education, transportation, public



safety, social services, level of demand for public utilities,
and tourism and recreation. For most public services, future
impacts were projected based on the estimated number of
inmigrating workers and on the projected condition of the local
infrastructure. To predict impacts to local educational systems,
the number of workers accompanied by their families and their
associated family sizes also are important. Assumptions about
the above-mentioned variables were based on patterns observed
during original plant construction. In the area of
transportation, the total number of workers is important, whether
or not they are new to the host community, because they will use
local roads to access the project site.

Public parvices; Transportation

Definition of Significance Levela for Transportation impacts.
The impacts to transportation are considered insignificant if
existing roadways accommodate plant-induced traffic without
substantial delays and no improvements are needed. A level of
service (LOS) of A or B (Transportation Research Board) would
apply during shift change times, when both plant and non-plant-
related traffic is heaviest. An LOS describes the traffic flow
conditions on a particular road segment at a given time, as
determined by traffic volume, composition, and speeds attained.
The impacts are considered moderate if some upgrade of existing
roads that lead to the plant is needed or if additional traffic
control systems are required. An LOS of C or D would apply
during shift change times. Significant impacts occur when local
travelers experience long traf* or an increase in
accident rates or when maj<- .•• ations to existing roads or new
roads are needed to handle the «-. .xtional influx of people. An
LOS of E or F would apply during shift changes.

Analysis of Transportation lapacta. Impacts to local
transportation networks during the construction of the case study
plants were found to be significant at one case study site
because of the inadequacy of the main local access roacis to
accommodate plant-related traffic. Transportation impacts related
to current operations have been limited at all the sites studied.

Significant refurbishment-period transportation impacts are
anticipated at the same site where there were significant impacts
during original plant construction. In this case, current
operations workers are expected to contribvite to the magnitude of
those iapacts. The magnitude of impacts experienced at this and
the other case study sites will depend primarily on the state of
the existing road network rather than on the host area population
density. Transportation impacts during the license renewal term
are projected to be similar to those limited effects experienced
during current operations and will be driven mainly by the number
of workers involved in current plant operations.

Nationwide Transportation Impacts. Refurbishment impacts to
transportation generally will be insignificant nationwide, with



only a few sites experiencing moderate or significant impacts.
Transportation impacts during the license renewal term are not
expected to be significant at any site.

Public services: Utilities

Definition of Significance Levels for Utilities Impacts. Impacts
on public utility services are considered insignificant if little
or no change occurs in the ability to respond to the level of
demand. Impacts are considered moderate if overtaxing of
facilities during peak demand periods occurs. Impacts are
considered significant if existing service levels (such as the
quality of water and sewage treatment) are substantially degraded
and additional capacity is needed to meet ongoing demands for
services.

Analysis of Utilities Impacts. In general, insignificant to
moderate impacts to public utilities were observed as a result of
case study plant construction. While most locales experienced an
increase in the level of demand for services, they were able to
accommodate this demand without significant disruption. Water
seems to have been the most affected of the public utilities.
During plant operations, there were minimal impacts to public
utilities. The existing capacity of public utilities was
sufficient to accommodate the small influx of plant staff, and
some locales experienced a moderate decrease in the level of
demand for services with the completion of plant construction.

Public utility impacts at the case study sites are projected to
range from insignificant to moderate during refurbishment and to
be minimal during the license renewal term. There is the
possibility that an increased problem with water availability may
occur due to current water shortages in some areas in conjunction
with plant-related population growth, but impacts associated with
these shortages are not projected to exceed the moderate level.

Utilities Impacts. Nationwide, public utility impacts
caused by refurbishment are projected to range from insignificant
to moderate, but most sites should experience insignificant
impacts. A sensitivity analysis indicates that this conclusion
will hold at least to a peak work force of 3,400. Similarly,
impacts during the license renewal term are not projected to be
significant at any affected plant.

Other Public Services

Impacts to public safety (i.e., police and fire protection),
social services, education, and tourism/recreation also were
assessed. Based on past impacts, nationwide public safety
impacts are projected to be insignificant and primarily positive
(due to the increase in expenditures allowed by plant-related tax
payments) during refurbishment and continued operations. Impacts
to social services at plant sites nationwide are projected to be
insignificant during both the refurbishment and license renewal



periods. Education impacts are expected to range from
insignificant to moderate during the refurbishment period and to
be insignificant at all sites during the license renewal term.
The beneficial impacts of plant construction on tourism and
recreation that were experienced at many sites (due to plant-
related tax payments and corresponding increases in local
expenditures for recreational facilities) are projected to
continue. At the same time, negative impacts should te
insignificant at most sites and should not exceed the moderate
level at any siite during both refurbishment and the license
renewal term. Where a moderate impact occurs, it will be
primarily a continuation of the impacts of past operations. All
of the above conclusions are expected to hold with a peak work
force of at least 3,400.

Off-Site Land Dae

The issue evaluated in this section concerns changes to local
land use and development patterns. During the refurbishment
period, such changes could be induced by population growth.
During the license renewal term, impacts could be caused by
either population growth or by local government expenditures of
the plants' tax payments to provide public services that
encourage development. Because the value attributed to land use
changes can vary for different individuals and groups, this
analysis does not attempt to determine whether such changes have
positive or negative impacts.

Definition of Significance Levels for Land Pae impacts* The
impacts to off-site land use are considered insignificant if
population growth results in very little new residential or
commercial development compared with that which already exists
and if the limited development results only in minimal changes in
an area's basic land use pattern. Land use impacts are
determined to be moderate if plant-related population growth
results in considerable new residential or commercial development
compared with that which already exists and if the development
results in some changes to an area's basic land use pattern.
Impacts are determined to be significant if population growth
results in large-scale new residential or commercial development
that causes major changes in an area's basic land use pattern.

Analysis of Land Uae Impacta» At most of the case study sites,
land use impacts resulting from original construction and plant
operations have been moderate or insignificant. While plant-
induced population growth has not caused significant land use
impacts in any of the cases studied, impacts at two sites were
significant due to land conversion directly related to plant site
development (i.e., plant construction and the creation of
associated lakes). During plant operations, local property tax
payments by utilities have stimulated significant indirect land
use impacts in some states, because local jurisdictions have been
able to provide the public services (sewer and water lines,
roads, schools, and police and fire protection) necessary to



support residential, commercial, and industrial development.

The original construction and operations experiences at the case
study plants provide some key predictors of impacts. In general,
if plant-related population growth is projected to be less than
5% of the study area's total population, it is expected that
off-site land use impacts will be insignificant. This will be
especially true where the study area has established patterns of
residential and commercial development, a population density of
at least 60 persons per square mile, and at least one urban area
with a population of 100,000 or more within 50 miles.

If refurbishment-related growth is projected to be between 5 and
20% of the study area's total population, moderate new land use
impacts typically are expected. This is most likely to be true
where the study area has established patterns of residential and
commercial development, a population density of 30 to 60 persons
per square mile, and one urban area within 50 miles. Growth
rates high enough to cause significant land use impacts are not
expected to occur anywhere.

Because the residential settlement pattern of the refurbishment
work force generally is expected to be comparable to that of the
original construction work force and because the projected
population growth rate will be substantially less than that
experienced during the construction period, it is expected that
refurbishment-related population increases will result in
insignificant to moderate new off-site land use impacts for the
case study plants. In the license renewal term, it is projected
that population growth related to worker inmigration will result
in insignificant land use impacts for all of the socioeconontic
case study areas. Similarly, conflicts between offsite land use
and nuclear plant operations are not expected because federal
regulations (10 CFR Part 54) require each licensee to ensure that
its nuclear plant remains appropriately protected from any site-
related hazards (e.g., airplanes, toxic gases), new o:. existing
at the time the plant was licensed. It is projected that new
tax-driven land use impacts would be significant at one case
study site during the license renewal term.

Nationwid* Land Us* Impacts, For almost all plants, population
growth during the refurbishment and license renewal periods is
likely to represent a much smaller percentage of the local areas'
total population than did original construction-related growth.
Land use impacts associated with this growth are expected to be
insignificant to moderate during refurbishment and insignificant
during the license renewal term. Also, any conflicts between
offsite land use and nuclear plant operations are expected to be
insignificant. In contrast, it is projected that new tax-driven
land use impacts will be significant at some sites, most probably
those where the plant's tax payments are the dominant source of
community revenue and where strong preestablished patterns of
development are absent.



Economic Structure

The study of economic structure focuses on employment because of
its preeminent role in determining the economic well-being of an
area. For the refurbishment period, economic impacts are
predicted by comparing the peajt number of direct and indirect
refurbishment-related jobs to total employment for the
appropriate study area. For the license renewal term, impacts
are predicted by comparing direct and indirect jobs created by
plant operations during that period to projected total study area
employment. Relatively few new plant-related jobs will be
created during the license renewal term; nearly all plant-related
employment (and associated impacts) expected during that time
period will represent a continuation of employment (and impacts)
from past operations. Economic impacts as defined here are
considered positive.

Definition of significance Levels for Economic Impacts. For
plant refurbishment, economic impacts are considered
insignificant if peak refurbishment-related employment accounts
for less than 5% of total study area employment. Impacts are
considered moderate if peak refurbishment-related employment
accounts for 5 to 10% of total study area employment. Impacts
are considered significant if peak refurbishment-related
employment accounts for more than 10% of total study area
employment. In these definitions, employment refers to
employment by place of residence. Accordingly, plant-related
employment consists of area residents employed at a nuclear plant
or at indirect jobs resulting from a nuclear plant's presence.

For the license renewal term, levels of impact significance are
largely the same as those defined above. However,, the relevant
workers are those involved in plant operations (as opposed to
refurbishment), including both new and existing workers. Also,
if the magnitude of plant-related employment relative to total
study area employment is close to the upper bound for a
particular significance level, the plant should be placed in the
next higher significance category if, within a distance of
50 miles, there is no city with more than 100,000 persons and the
average population density is less than 50 persons per square
mile. This adjustment factor is necessary to determine the
importance of plant employment to the local area in light of its
proximity to other areas with competing employment opportunities.

Analysis of Economic Impacts. During plant construction,
economic impacts were insignificant or moderate at all the case
study sites except one. In the one instance where impacts were
significant, plant-related employment amounted to approximately
25% of all jobs in the study area. During original operations,
plant-related employment ranged from less than 1% to 18% of total
employment in the communities near the case study plants and was
significant in three cases.

During refurbishment, it is projected that economic impacts will



be smaller than those experienced during construction, with
plant-related employment ranging from 0.2% to 6% of all study
area jobs. Impacts are not expected to be significant at any of
the case study sites. During the license renewal term, economic
impacts are expected to be primarily a continuation of impacts
that already have occurred. At most case study sites, the share
of total local employment represented by plant-related jobs will
be the same or slightly less than during current operations;
accordingly, significant impacts are likely to continue at those
sites where they now exist.

Nationwide Economic Impacts. Based on the findings at the case
study sites, refurbishment-related economic impacts are projected
to range from insignificant to moderate at nuclear plant sites
nationwide. During the license renewal term, economic impacts
are projected to be significant (and positive) at roughly
one-third of the nuclear plant sites nationwide, with impacts at
the remaining sites ranging from insignificant to moderate.
However, if a plant were not relicensed, plant shutdown would
result in a significant loss of jobs in those cases where plant-
related employment comprises a large portion of total local
employment. In rural areas, where replacement jobs are not
readily available, a loss of jobs could result in the
outmigration of former plant employees and an associated decline
in property values and levels of public services.

SUMMARY AND CONCLUSIONS

Although the work forces associated with plant refurbishment and
with periodic refueling and maintenance during the license
renewal term are not small, very few negative impacts are
expected to accompany nuclear plant relicensing nationwide. With
the exception of transportation, none of the public services
typically studied in EISs are expected to be significantly
affected at any existing nuclear plant site. And even impacts to
local transportation networks are expected to be significant only
in those few cases where the main local access roads are
especially ill-equipped to accommodate plant-related traffic. In
contrast, impacts to some public services (most notably public
safety and tourism/recreation) are likely to be largely positive
at many sites.

Negative housing impacts related to plant-induced inmigration are
expected to be significant at a few sites during both the
refurbishment period and during periodic refueling and
maintenance outages in the license renewal term. These impacts
are predicted only when the peak number of additional on-site
workers exceeds 600 in areas that have either a low population
density or existing (or recently-lifted) growth control
mechanisms that limit housing development. Only insignificant
impacts to housing desirability are expected nationwide.

Land use impacts related to plant-induced population growth or to
conflict between off-site uses and plant operations are not



expected to be significant anywhere. Tax-driven land use
impacts, however, are likely to be significant at those sites
where taxes paid by the nuclear plant are the dominant source of
community revenue and where strong preestablished patterns of
development are absent.

Of the traditional types of socioeconomic impact discussed in
this paper, the positive effects of plant-related tax revenues
and employment are expected to occur most frequently as a result
of plant relicensing. These tax and employment benefits are
likely to be significant in many communities during the license
renewal term and will affect more sites than will the other
impacts discussed above. By extension, the negative impacts
associated with plant shutdown (in the event that relicensing
does not occur) also could be significant at many sites.

The findings summarized above suggest that, as far as
socioeconomic impacts go, it is inappropriate to think about the
relicensing of nuclear power plants as just another large
construction project. In fact, the population-based impacts that
we generally associate with large projects are not expected to be
major factors during plant refurbishment and continued operations
in the license renewal term. Instead, the most salient feature
of nuclear plants seems to be their continued effect on the
economies of their host communities. Because of the frequency
with which significant tax and employment impacts are expected to
occur, many communities that currently reap the economic benefits
of plant operations would be well advised to plan for the
eventual transition (whether at the expiration of the current
operating license or at the end of the license renewal term) to
an economy that does not include the nuclear plant to which they
have grown accustomed.
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