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ABSTRACT

This paper summarizes the results of an investigation of factors determining the nature of risk
perceptions associated with eleven nuclear facilities and their impact on local economic development.
The paper indicates that the nature of risk perceptions depends primarily on the level of communication
by plant officials within the local community, the track record of the facility operator, the process through
which community and state officials receive information and form opinions, and the level of economic
links each facility has with the local community. The research indicates that adverse risk perceptions
have not affected economic development.

I. INTRODUCTION

States with communities that might volunteer to host temporary and permanent nuclear waste
facilities fear that the compensation offered them is not sufficient to offset the psychological impact that
risk perceptions will have in their communities. These fears are being expressed by primarily community
and environmental activists, by local business groups, by local and state elected officials and by the
media. Communities are concerned that perceptions of risk associated with nuclear waste facilities will
effect present levels of business and tourist activity, and future economic development efforts. At
locations being considered for temporary nuclear waste facilities, community concern and state
government opposition have developed, mostly in the absence of any research or information gathering
on the nature and impact of adverse risk perceptions in any of the potential host communities. As a
result, community and state concerns have been sufficient to halt nuclear facility siting programs.

To provide more information on the nature and impact of perceptions of risk in communities
hosting nuclear facilities, Argonne National Laboratory has undertaken case studies in communities in
which nuclear facilities are presently located. This paper summarizes the findings of these case studies
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and recommendations made to nuclear facility siting programs. Full analysis and presentation of findings
and recommendations can be found in Allison, Hunter and Calzonetti1.

II. RESEARCH OUTLINE AND METHODS

The research investigated a number of themes. These were:

• How owners and contractors at nuclear facilities interact with local and state officials, interest
groups, and individuals with respect to these facilities.

• How individuals, groups and state and local officials receive information about the nature of
nuclear facilities and their effect on their communities.

• Trends in the location of manufacturing and service activity, tourism, and agricultural
development in the area surrounding each facility.

Information was collected through personal and telephone interviews with on-site personnel, state
and local officials, and community and environmental groups. Interviews used a structured questionnaire,
and each respondent completed a post-interview evaluation of information to ensure the validity of
interview results. Additional information was collected from newspaper reports. Trends in the location
of business activity in that area surrounding the facilities were examined through site reviews, interviews
with local plant managers, key industry personnel, local economic development officers and from
secondary data.

The research identified nuclear facilities where the control and disposal of nuclear waste were
important elements of facility operation. Local communities seem to perceive the presence of nuclear
waste facilities somewhat differently than nuclear power production facilities. Analysis of these sites can
show how the nature and impact of risk perceptions differed depending on the nature of activity
(commercial fuel manufacturing, weapons components manufacturing, waste processing), level of activity
(operation and clean-up), contractor type (DoE subcontractor, owner), and local political characteristics
(community and environmental activists). The research evaluated facilities that have been operating to
gauge the impact of these facilities on the surrounding areas and to assess the measures taken to mitigate
and manage risk perceptions in each community.

The facilities chosen were the nuclear fuel production facilities at Erwin, TN, Lynchburg, VA,
Metropolis, IL, Wilmington, NC, and Windsor, CT, (commercial facilities), Paducah, KY and
Portsmouth, OH. (DoE facilities), and the nuclear materials processing and disposal facilities at Fernald,
OH, Mound, OH, Weldon Spring, MO, and West Valley, NY. (AH DoE).

HI. FACTORS DETERMINING FORMATION OF RISK PERCEPTIONS

III.l. Nature of Community Interaction

The most important factor determining differences in the level of perceived risk seems to be
whether a facility is owned by DOE and operated by private contractors or whether it is owned by
commercial companies. This difference affects the process through which owners and contractors
interacted with local and state officials, local interest groups, and individuals concerning the operation
of these facilities.



The DOE facilities, particularly at Fernald, seem to have operated for some time without
sufficient monitoring and remedial action by plant contractors; this has meant that until recently, the
community and the state have been unaware of the extent of radioactive releases to the environment, and
this has often led to the erosion of public trust. For some time DOE at Fernald had not released timely
and accurate information on emissions at the facility to the public, with difficulties being experienced by
the contractor in clearing information releases with DOE headquarters, and as a result of DOE policy of
frequently moving key personnel to and from other DOE sites. Local community activists organized the
local community with the help of a local lawyer and the class action lawsuit that ensued at the site was
recently settled out of court. The Ohio EPA has also begun its own investigation at Fernald, and is
currently attempting to fine the plant (NLO and DOE).

As a result of events at Fernald, heightened perceptions of risk seem to have developed at the
Mound and Portsmouth facilities. These beliefs have led to adverse perceptions of DOE as a site
manager, although in general terms, DOE policy on emissions monitoring and information dissemination
tends to vary considerably among sites. Other DOE sites (Paducah in particular) have tended to favor
more timely dissemination of better information but may still suffer because of DOE history at Fernald.
At Paducah there is growing concern in the community over the existing contamination of industrial park
facilities. The DOE facility itself has contaminated local residential wells with radioactive material and
there was a lack of adequate monitoring of water quality combined with a lack of open communication
with the public from the beginning of operations. However, although DOE's response to radioactive
contamination was slow, once the seriousness of problems at the site was recognized, DOE's response
was immediate and effective; it paid for the bypass of the affected wells and their replacement with city
water. The responsiveness to community concerns by DOE and the present contractor (Martin Marietta)
at Paducah, the promotion of open communication of information with the public, and the importance of
the facility to the local community, seems to have elicited fairly favorable perceptions of risk in the
community and state.

Perceptions of risk at Portsmouth seem to be related to recent events at the plant rather than
directly related to significant cases of mismanagement or emissions. The contractor at the Portsmouth
facility is open, gives tours of the plant to the public, and has a positive relationship with state
environmental agencies. The facility had problems early on with contamination and releases to the
environment not being properly monitored and reported to the public. However, no proof of damage to
the environment has been discovered to date. There is also latent concern over safety at Portsmouth,
where a class action lawsuit is being developed by the same law firm that successfully brought the class
action suit at Fernald. The media has also exaggerated the situation at Portsmouth, and the plant is
receiving attention from the Ohio EPA, and regional newspapers as a result of Fernald. Newspaper
reports have focused on legal requirements to monitor emissions at DOE facilities. Although DOE is not
required to monitor emissions under the 1970 Clean Air Act, it has done so voluntarily, although
monitoring at DOE sites has been intermittent, inadequate, and often too late, particularly at Fernald.

At West Valley, contamination of water from leaking underground tanks was first detected in
1975, and DOE assumed responsibility for the site in 1982. However, partly because the facility is a
Superfund site and is a significant employer in the local community, significant adverse perceptions have
not occurred until recently with attempts by the State of New York to site a low-level waste facility at
the site. Legislation on the new facility, which carries the support of the governor's office, is pending
approval in the state congress. There are several active citizens groups that are opposed to the new
facility and that claim health and property losses as a result of contamination.

Of the six DOE sites, only the Mound facility in Miamisburg and the Weldon Spring facility seem
to be perceived as having a relatively low level of risk. Mound has had contamination problems since



the 1960s, with monitoring at the plant beginning in the late 1970s. The facility has been designated as
a Superfund site. Lawyers have organized a local opposition group, and state interest groups have also
expressed interest in the facility. However, the plant has developed a good relationship with the state
EPA and state legislature. At Weldon Spring, perceptions of risk associated with the facility do not seem
to be very significant, although it has had considerable on-site groundwater contamination. Production
activity ceased at the site in 1965. From then on, the site was virtually abandoned until its designation
as a Superfund site in 1985. Very little economic activity surrounds the site, and the facility makes little
or no contribution to the local economy. In addition, no off-site contamination has been found at the site.

Commercial facilities are subject to different environmental monitoring and reporting requirements
than DOE facilities, being required to comply with conditions of the 1970 Clean Air Act. As a result
these facilities have been able to collect a longer history of data on releases than have DOE facilities and
have also been ready and willing to provide this information the public. DOE facilities have often
undertaken voluntary monitoring and public information programs, but these have often been insufficient
and many have taken place after releases had occurred. In addition, DOE facilities did not hold public
hearings until the 1980s, which in the case of Fernald, Mound, Paducah, and West Valley, was some
time after emissions had been detected. The lack of legal requirement to meet clean air and water
standards has in itself, led to community concerns in spite of voluntary DOE efforts at some of the
facilities.

The companies running the commercial facilities seem to realize the benefits of participation in
risk communication programs as part of public relations. Early and effective public outreach programs
have paid off for the commercial nuclear fuel facilities, as has the timing of compliance at these facilities,
even though problems have developed. The facility at Wilmington, for example, has had a number of
problems with accidental releases and employee malcontent since the mid 1980s, and these events have
received attention in the local press. The company has also been blamed for not fully enforcing safety
standards. On a number of occasions, however, the company has gone beyond its legal reporting
requirements. Hence, the perception in the community remains one of trust in the company, although
recently, community attitudes toward nuclear technology in general seem to be changing as the result of
a series of mishaps at the nearby Brunswick nuclear power plant.

At the commercial fuel manufacturing facilities, the general reputation of the companies that are
running the facilities seems to have produced a fairly positive perception of the operation of the facilities
by the community and state. Generally, the public perceives that each of the plants has a relatively high
level of managerial and technical expertise in a range of areas, in addition to nuclear technology, and this
belief has generated a relatively high level of trust. Individuals and state agencies seem more willing to
trust each company to run nuclear operations safely.

III. 2 Economic Relationships with Local Communities

The extent to which nuclear facilities have successfully fostered economic links with the local and
regional economies in which they are located is also important to the nature of risk perceptions. Facilities
that are isolated from local economies may be perceived less positively than those that have integrated
their activities with local businesses and draw their skilled labor from the local economy.

Except for Mound, all the DOE facilities had very limited economic links with the communities
in which they were located. The Portsmouth and Paducah facilities created considerable local
employment opportunities during their construction in the early 1950s and stimulated significant in-
migration. Since completion, however, there has been little interaction by either facility with local



businesses, beyond the provision of basic services, due to the lack of either local suppliers and the
relatively high level of specialization of production processes. The most significant impact of both plants
has been on local employment, with 2,500 people working at Portsmouth and 1,500 people working at
Paducah. Although these are high paying skilled and semi-skilled jobs, the communities are concerned
that the likely closure of these facilities will leave workers with skills that are not transferable to other
local business activities, and that local economy will not be able to produce replacement employment.

The other DOE facilities at Fernald, West Valley, and Weldon Spring also have limited economic
relationships with the commun' ies in which they are located. At Fernald, the small size of the local
community throughout the life of the plant has meant that skilled and managerial personnel have
commuted to the plant from elsewhere in the region. Recently, however, these links have become more
locally based. For the Weldon Spring and West Valley sites, the extent of local links has been
particularly weak, partly because of the undiversified local economy and the lack of suitably skilled
people and, in the case of Weldon Spring, the relatively small size of the facility.

The Mound facility in Miamisburg is the only facility that seems to have fostered relatively strong
links with the local community. This may have occurred partly as a consequence of the plant's original
mission as a research facility, and partly because of the location of the facility in a small urban center
able to provide more than semi-skilled labor, basic materials and services. A remote location was not
chosen for the Mound facility, even though the plant produced materials that were subject to secrecy and
national security concerns, because Monsanto already owned the site on which the facility is located.

Except for the Metropolis and Erwin facilities, the commercial facilities seem to have fostered
fairly strong links with their host communities. These links include not only the use of local skilled and
semi-skilled personnel and services at Windsor, but have also featured off-site diversification by the
company away from nuclear activities and into research and development and computer consulting at
Lynchburg, and on-site diversification at Wilmington. Nuclear activities at the Metropolis facility are
part of chemical and oil company operations and nuclear operations are viewed by the company as an
integral part of chemical production activities. At Erwin, although NFS started at this location,
diversification into other activities, such as environmental services, has occurred but at other locations
of the firm, possibly in an effort to tap into more specialized labor markets elsewhere.

Differences between the economic relationships DOE and commercial facilities have with the local
community lies in their different missions. A company running a commercial facility has the incentive
to find alternate uses if the original activity has become unprofitable in order to recoup capital
expenditures incurred at each of these facilities. Alternative uses for these investments are, therefore,
likely to be closely evaluated. At DOE facilities, although operations within each plant are run on a cost-
minimization basis, decisions made about the orientation and future of operations are likely to be based
on political decisions rather than the need to recover capital costs through the diversification of activities
at each site.

IV. ANALYSIS OF RISK MANAGEMENT AND ACCEPTANCE

The success with which commercial companies and DOE and facility contractors manage risk and
operate in a manner acceptable to local communities and states may depend closely on the nature of the
information dissemination processes at nuclear facilities. The level of information provided to the public
seems to be highly variable among sites, at DOE sites in particular.

Attempts to use public relations efforts to gain acceptance of the facilities in the community is



more successful when the efforts are long-term and honest. In particular, trust in facility management
is improved when the level of participation in community activities by key management officials has been
high, and communication with local community groups and individuals is two-way. Facility management
that is both stable and trustworthy has been an important factor in determining the level of perceived risk
in a community. At a number of DOE sites (Fernald in particular), DOE executive management has
moved key managers to and from other DOE sites with some frequency. This movement makes it
difficult for members of the local community and state officials to identify the personnel who are
responsible for areas of facility operation that have been subject to concern; this has tended to heighten
perceptions of risk.

The problem of risk communication at DOE sites has been exaggerated by the nature of the
relationship between DOE and its site contractors. Attempts by a contractor's public relations office to
provide timely information to the public has often been slowed at some sites because information must
go through a DOE approval process before it is released, and this has led to problems, particularly at
Fernald. Additional problems have arisen from the lack of a requirement to monitor emissions at DOE
sites, insufficient availability of resources for adequate voluntary monitoring, or the requirement to allow
alternate monitoring agencies, such as the state and federal EPA, into its facilities. The situation at DOE
facilities has meant that information on emissions has exaggerated risk perceptions and led to low levels
of acceptance in the community as information on environmental problems reaches local newspapers.
The consequent pressure to provide full information on environmental impacts has also tended to raise
the level of risk perceived.

In the majority of the cases examined, concerns about the nature of environmental risk, a lack
of reliable information, and generally poor public participation by plant management translated into
opposition toward the facilities by community activists. In some cases, national anti-nuclear and
environmentalist organizations had focused attention on problems at the facilities, but in the majority of
cases, concern came from within the local community. Within the community, however, even if
situations at the facilities were poor or deteriorating, the general level of concern did not match that of
local activists. Where attempts to manage risk were poorest, such as at Fernald, however, community
group attitudes seem to have been raised so that they match those of the citizen activist groups. At the
commercial facilities, experience with public relations activities at a range of manufacturing facilities
seems to have prepared public relations officers to respond to community concerns in situations where
there have been problems at a plant.

Public acceptance of the 11 nuclear facilities examined can also be attributed to the extent to
which the facilities have developed economic ties with the local community. The commercial facilities
seem better able to offset the potential for the development of adverse risk perceptions through economic
diversification. The Lynchburg plant, for example, is perceived to be a low-risk facility despite local
demonstrations by anti-war groups, dissention within the state toward the plant and state EPA oversight
of the plant. This is because the facility is important to the economy of the local community, both as an
employer and as part of a company that has diversified its activities in the local area. The link between
public trust and confidence and local economic diversification also seems apparent at the Wilmington and
Windsor facilities. At the majority of DOE sites, links to the local economy that extend beyond the direct
contribution of the facility to local employment are marginal. The exception is the Mound facility, where
research scientists have begun new businesses and are apparently willing to remain in the area despite the
1991 plan to close the facility.



V. IMPACT OF ADVERSE PERCEPTIONS ON LOCAL ECONOMIC DEVELOPMENT

Heightened fear of health effects can affect the level of employment in the local economy if
manufacturing and service activities choose to relocate elsewhere or reduce their activities in the area
surrounding each facility, or if the number of tourists declines, or if the demand for locally grown
produce declines because of a fear of contamination. The case studies indicate that perceptions of risk
associated with nuclear facilities have an insignificant impact on local and regional economic
development.

The economies in the areas surrounding the Erwin, Metropolis, Paducah, Portsmouth, and
Weldon Spring facilities share similar characteristics in terms of structure and prospects for future
economic development. Although there is some agricultural employment in each of these locations,
employment in manufacturing and services is more significant. The facilities themselves either dominate
local employment. At each of these locations, no evidence was found to suggest that events that occurred
during the lifetime of each facility had a negative effect on the local economic development. Similarly,
despite the level of concern at Portsmouth and, to a lesser extent, at Paducah, neither facility had
adversely affected local economic development.

The Mound and Fernald sites are located in smaller towns, close to Dayton and Cincinnati. In
both locations, there is evidence of new development close to the site location: local roads are being
upgraded around both facilities; regional distribution centers for a national chemical manufacturing
company have been developed near Fernald; and shopping malls are being developed in the Miamisburg
area. The facilities at Lynchburg, Wilmington and Windsor are located in areas with well-diversified,
growing economies in which a substantial number of new firms have located. At Lynchburg, older
industries have been replaced by a number of light manufacturing industries and the service sector has
also grown. The Windsor facility is within the metropolitan region of Hartford, close to new industrial
and transportation developments. At Wilmington, the economy has grown rapidly with a variety of new
light manufacturing industries coming into the area close to the plant, and local transportation
improvements have led to local residential and commercial development. The Wilmington and West
Valley sites are also close to rapidly growing tourist and recreational areas. At Wilmington, the area has
become a popular retirement community, recreational area, and tourist destination. The area close to the
West Valley facility has become a popular ski resort, and New York State has heavily promoted the area
as a recreational resource and has improved its connections to Buffalo and Erie.

Given that the majority of nuclear facilities examined are located in predominantly rural areas
near small metropolitan areas, it is perhaps unsurprising that the impact of these facilities on business
location and economic development has been limited. Because only a few industrial activities locating
in these areas are likely to consider local disamenities in their location decision, it is not surprising that
the importance of risk perceptions associated with the nuclear facilities on economic development was
limited.

VI. CONCLUSIONS AND RECOMMENDATIONS FOR PROGRAMS FOR SITING NUCLEAR
FACILITIES

VI. 1 Relationship Between the Facilities and the Public

Each of the facilities examined has undertaken some form of public relations effort in the
community, the major difference between the commercial and DOE facilities being the amount of
information provided to the public about contamination inside the facility. Part of the reason for this is



that until recently there has been no legal mandate for DOE or the contractor to monitor releases or to
allow other state or federal agencies into these facilities to collect this information. At DOE facilities
management policies have differed with respect to the quality of voluntary monitoring undertaken and the
timing of release and the content of information in the event of contamination. In addition, personnel
have frequently been moved to and from sites, which can make it difficult for local community groups
to develop relationships with key officials to whom they can express their concerns. Commercial
facilities companies are required to monitor operations and allow the U.S. EPA, NRC, and Office of
Safety and Health Administration (OSHA) to review safety procedures. A facility's early participation
with the community is of crucial importance to the successful management of risk, participation that
includes dialogue with local and state groups and agencies both before the facility is sited and throughout
its lifetime.

The second important factor influencing public trust is the interactive nature of the relationship
facilities have with communities, agencies, and interest groups. Facilities that engage in two-way
communication with the community are more successful in this respect. At the DOE facilities interactive
relationships with the public have been difficult because of the need to maintain secrecy, meaning that
responses have often been late and inconsistent from facility to facility. Companies operating commercial
nuclear facilities have engaged in interactive communication and have produced local community
acceptance. Officials at commercial facilities have been more timely in their responses to community
concerns, participated for longer time periods in public information programs, maintained a more open
approach to communities and state agencies, and remained at the facilities they represent longer times
than have officials in similar positions at DOE facilities.

VI.2 Relationship Between the Facilities and the Local Economy

The economic links of facilities have with host communities are important factors to consider in
managing risk and promoting acceptance of the facilities. Beyond local employment links, however, the
rural nature of the majority of locations chosen for the facilities has precluded the use of local suppliers
for other than basic supplies and materials, and only two of the facilities examined had significant links
with the immediate local economy, either through the on-site (Mound) or off-site (Lynchburg)
diversification of activities. Both these plants are in urban locations, which provides an attractive
environment to personnel coming from other locations; a stable, high income basis to the local
community; and a supply of highly skilled labor (should new businesses choose to locate in the
community) to new businesses.

The siting of nuclear facilities is more likely to be successful if links between the facility and the
local community go beyond the employment of production workers and the purchase of basic materials
and supplies. The most promising direction for nuclear facility siting programs would be to search for
new locations in smaller urban centers. Amenities in these centers are attractive to scientific and technical
staff needed for local economic diversification and, once in place, can also provide agglomeration
economies for new manufacturing and service activities that might be attracted to the local area.
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