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ABSTRACT 

The issue of nuclear waste continues to reappear among the general public in 

America as a salient issue. Hazardous and toxic waste disposal is of increased concern to 

many citizens due to a continued need for disposal facilities as well as safety issues 

associated with long-term disposal facilities. The new trend toward environmental 

concern in recent years has led to a shift in values, which emphasize a balance between 

economic development and environmental preservation. Because of this shift, there has 

been increased public involvement in environmental issues, especially in the nuclear 

waste disposal policymaking process. Public support is crucial in developing a policy to 

site high level nuclear waste repositories since they typically must be placed near at least 

a few communities. 

This dissertation seeks to model the construct of how citizens in local 

communities perceive the risks when faced with the placement of a potential nuclear 

hazard. Using survey data from Amarillo, Texas (the Pantex Nuclear Facility) and Tri-

cities area, Washington (Hanford Nuclear Reservation), the hypothesis that communities 

with similar historical associations with nuclear facilities in their area tend to build local 

cultures around those associated risks and are likely to view a proposed new facility 

differently, with less fear, than areas without the nuclear context. This view is an 

important element of nuclear waste siting policy since the Department of Energy tends to 

favor placing new nuclear waste repositories in areas with existing facilities, since they 

feel there is less resistance. However, this practice can not continue as the areas with 

such facilities is limited. But, by understanding how individuals in those areas ultimately 

vi 



formulate their attitudes toward the risks, steps can be taken to better handle local 

oppositional behavior, or NIMBY (not in my backyard), as it occurs in facility siting. 

The research findings in this dissertation indicate that the level of trust individual have in 

their local leaders is the most important indicator of how they will perceive the risk 

associated with a nuclear waste facility. In particular, the more they trust local leaders, 

the lower their risk perception. 
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CHAPTER I 

INTRODUCTION 

In trying to make good public policy decisions, it is important for policymakers to 

fully understand, at least as much as possible, the issue with which they are concerned. 

Due to the volatile nature of the nuclear waste issue, this appears to be an especially 

important concern. The United States has generated a vast amount of nuclear and 

hazardous waste over the years and has had to find ways in which to dispose of it. Up to 

the mid-1980's, the U.S. and the Department of Energy's (DOE) policy on nuclear waste 

disposal has been haphazard at best, storing waste on-site at various nuclear facilities 

around the country. These sites however, were only temporary storage areas and most 

filled to capacity very quickly. In the mid-1980's, the DOE decided it was necessary to 

build a high level nuclear waste repository in the western United States and went 

shopping for a suitable location in which to build the permanent storage facility. 

When it comes to placing or siting locally undesirable land usage projects 

(LULUs), of which a nuclear waste storage facility most assuredly qualifies, 

policymakers often come up again what is called the NIMBY phenomenon or 'not in my 

backyard.' This NIMBY phenomenon usually manifests itself in oppositional behavior 

and can result in gridlock and expensive delays in the construction of projects. States and 

especially local communities are increasingly opposed to placing 'perceived' undesirable 

facilities in their borders and neighborhoods. These undesirable facilities can range from 

landfills, halfway houses and prisons up to nuclear power facilities and waste 

repositories. Again this oppositional behavior can have adverse affects on implementing 



policy decisions or the decision making process in general. Since the devolution of many 

of the national government's responsibilities to state and local governments, citizen 

participation appears to be increasing and public opinion is an increasing component of 

policymaking. 

There has been much general research conducted on the NIMBY phenomenon 

and one key component appears to be the perception of risk associated with the hazard. 

Public perceptions of risk among members of an affected community can have significant 

impacts on siting decisions due to heightened perceptions surrounding the potential 

hazard as well as increased acceptance of the public's role in the process by government 

officials. Nuclear waste, as is the case with many environmental hsizards, tends to elicit 

extraordinary concern, regardless of the actual reality of the risk. It appears to be more 

about perception instead of reality and scientific facts. 

Research has shown that risk perception or evaluations of risk are crucial to the 

make-up of NIMBY behavior, but what makes up the risk perception itself? Where do 

individuals get their perceptions on issues like nuclear waste? What are those 

perceptions made of? To some extent, this component has been studied and a construct 

developed. What has been found is that in general, citizen's evaluations of risk are not 

dependent on the probability schematics of scientists and engineers, which argues that 

statistically, the dangers from nuclear waste and other nuclear hazards are fairly remote. 

However, with an issue such as nuclear waste, these hard numbers do not appear to be 

what the general public bases its decision-making processes on. Instead, it appears to be 

based on a more cognitive level where fears and perceptions are based on feelings instead 

of scientific data. 



According to Kraft and Clary (1991:303), the model of NIMBY behavior makes 

the connection between proximity to a project and a "great likelihood that it is viewed 

negatively; it is considered riskier by those living nearby. As perceived risk increases, so 

does opposition." This connection is extremely important in nuclear waste facility siting 

since in trying to establish a site to build a high-level waste repository, it is argued, the 

government, primarily through the DOE, appears to seek out sites with existing nuclear 

facilities (Kunreuther, Easterling, Desvousges, and Slovic 1990). The argument is that 

localized risk perception and its corresponding attitudinal structure, are crucial 

components of the overall phenomenon associated v^th hazardous waste facilities, and as 

such, should be dealt with separately and specifically. In doing so, it is important to first 

understand what factors lead to individuals having a higher or lower perception of risk in 

regards to nuclear waste facilities. Since communities with a history of nuclear facilities 

in their area tend to be targeted by the DOE for expansion or construction of new waste 

facilities, the attitudinal structure that comprises the risk perception of individuals in 

those communities is crucial. Based on the literature and previous research, this is an 

overlooked component in modeling risk perception and will be explored fiilly in this 

dissertation. 

Several different reasons are given for targeting communities with some type of 

existing nuclear facility. Officials reason that communities with a prior history as 

location for a hazardous facility, such as assembly and disassembly of nuclear weapons 

or a testing site, are less likely to view an expansion of that facility or even an additional 

new facility as overly problematic. The individuals in those communities are familiar 

with the risk and appear to have developed a local culture around it and therefore are 



more likely to accept it (Kuklinski, Metlay and Kay et al. 1982). However, in light of 

this, it becomes important to first understand what attitudes individuals in those affected 

communities rely on in their risk assessment. If that is understood then perhaps 

oppositional behavior in non-nuclear facility cities can be combated. 

In addition, literature has cited that there appears to be somewhat of a decrease in 

confidence and trust in government officials at the Federal level. There has been a shift 

from the Dominant Social Paradigm in society, which emphasized a keen devotion to 

growth and prosperity and a belief in progress, to what is termed the New Environmental 

Paradigm or NEP. The NEP stresses a balance between economic growth and 

environmental protection. Citizens are increasingly looking toward local governments to 

provide this green and gold balance. This shift in values and trust have led to an 

increased amount of concern among individuals in conmiunities in regards to local 

environmental issues. Because of this shift and new concern, I argue that understanding 

risk perception at the local level is increasingly important as it has implications for future 

nuclear waste siting decisions and any potential host communities. 

Desvousges, Kunreuther, Slovic and Rosa (1993) constructed a conceptual 

framework of risk perception that explains attitudes of risk at the national and state level. 

While the model represents a good foundation for risk perception generally, it fails to 

account for the localized context of the issue, especially in making public policy 

decisions in issues of waste siting. The Desvousges et al. (1993) model does include a 

variable for experiences with nuclear issues but does not adequately conceptualize this 

dimension and does not test for proximity to a repository. So, while a good foundation 



from which to build, the Desvousges et al. (1993) model does not apply adequately to 

individual risk perception of nuclear waste at the local level. 

Utilizing some components of the Desvousges et al. (1993) general model of risk 

perceptions, I propose a new risk perception model that seeks to better explain individual 

perceptions of risk toward nuclear waste facilities at the local level. The important 

variables in the new model are: knowledge of the existing facility, knowledge of nuclear 

waste, trust in officials, proximity to site and sociodemographic variables such as age, 

income, education, gender and children. The general hypotheses to be explored and 

tested are as follows. 

HI; What makes up the attitude construct of risk perception at the local level in 
the context of historical proximity to a current nuclear facility? 

Ha: Higher trust in officials results in lower risk perception. 

Hb: Increased levels of knowledge about nuclear waste issues results 
in lower risk perception. 

He: Closer proximity (in actual mileage) from a current nuclear site is 
associated with higher perceptions of risk. 

Hd: Sociodemographic variables (age, gender, education, 

income, children) are associated with levels of risk perception. 

The following chapters will explore what contributes to risk perception among 

individuals in communities with nuclear facilities. In Chapter n, a review of relevant 

literature gives background on the area under study and sets the stage for development of 

a new risk perception model. In addition, case histories are explored in Chapters HI and 

IV, for the two areas (Texas and Washington) used in the research design to test the 

theoretical framework, as it is important that the reader gain a sense of the historical 

context. Chapter V lays out the theoretical framework and the hypothesized new model. 



Each variable is discussed and hypotheses formulated as to significance, strength and 

direction of relationship as well as justification for inclusion of the variable in the risk 

perception model. The research design and operationalization of the variables is 

discussed in Chapter VI, while, the explanatory value of the model and its hypotheses is 

tested in Chapter VII, using survey data from two key areas in the nuclear waste issue: 

Amarillo, Texas and Hanford, Washington. 



CHAPTER II 

LITERATURE REVIEW 

Until the 1970s, the relationship between the federal government and the states in 

the nuclear waste policy area was considered to be a "hierarchical model of layer-cake 

federalism" (Bowman and Kearney 1986:236). Traditionally, the national government 

had the primary authority in all things nuclear and dictated policy to the lower levels of 

government. The local/state/federal relationship has undergone some major changes 

throughout many policy areas, but perhaps most significantly in terms of nuclear energy 

and nuclear waste issues. In order to understand the context of the existing relationship, it 

is important to gain a historical sense of the changes that have taken place. This 

background will help set the stage for the main research question later in the chapter. 

Federalism 

Federalism, in a broad sense is defined as the division of power that exists 

between two separate entities, the nation and the states, which allows each part to enforce 

its laws directly on its citizens (Dye, Gibson, and Robison 1999). Arguably throughout 

the history of American governmental development, the difficulties often associated with 

federalism have involved by various means the "...sorting out...[of] the boundaries of the 

federal-state-local powers created by the U.S. Constitution" (Galston and Tibbetts 

1994:24). As a result of the difficulties associated with separation of powers, the U.S. 

government has gone through several differing stages of development in its relationship 

with state and local governments. These stages are particularly important in 

understanding environmental policy development. 



From the very beginnings of the founding of the new Republic, the states were 

considered to be the most important components in the federalist system. Accordingly, 

"the people looked to the states for the resolution of most policy questions and the 

provision of most public services" (Dye 1998:289). However, the close of the Civil War 

permanently changed the relationship between the federal government and the states. 

This defining event helped bring about a new relationship between the two bodies and 

was dubbed Dual Federalism. This type of federalism, existing from roughly from 1865 

to 1933, gave separate and distinct areas of authority for both levels of government, 

national and state. Several landmark Supreme Court cases continued to uphold the idea 

of Dual Federalism up until the tinie of the Great Depression (Wayne, Mackenzie, 

O'Brien, Cole 1997). Nuclear energy and waste concerns did not exist during this time 

and environmental issues were of little concern during this period of industrial growth in 

America. 

However, the severe economic downturn of the late 1920s helped to usher in a 

new brand of federalism. The term Cooperative Federalism was coined to describe the 

broader sharing of responsibilities, such as programs, between the national government 

and the state governments. This period, generally thought to have lasted from the early 

1930s to 1968, was distinguished by the national government sharing monetary 

resources, largely through federal programs and grants-in-aid with the states, as well as to 

local governments (Wayne et al. 1997). The programs of the New Deal designed to 

provide relief for state and local governments perhaps best epitomize these types of 

programs. Fiscal resources flowing from the national government continued to increase 

and reached perhaps its greatest peak under Johnson's Great Society program. This 

further expanded the range of federal activity and inevitably, the regulatory role of the 

national government expanded dramatically (Wayne et al. 1997). 



By the beginning of the Kennedy administration in the early 1960s, it was clear 

that cities were increasingly expected to play a larger role in governmental activities. 

The problems associated with cities throughout the U.S. were a big issue in the election 

campaign (Judd and Kopel 1978). As noted earlier, the advent of the Johnson 

administration's programs, such as the War on Poverty, continued to increase 

substantially the number of federal grant programs to cities. This influx of grants and 

federal funds to the cities helped to tie them to the federal system (Judd and Kopel 1978; 

Ostrom, Bish and Ostrom 1988). According to one author (Walker 1996: 271), this was a 

time of "aggressive national assertion of policy leadership by both the political and the 

judicial branches of the federal government, even as the localities, and most notably, the 

reformed states were taking on greater operational roles within the system." In addition, 

environmental concerns, especially nuclear issues began to take shape during this 

timeframe. 

The dependence by state and local governments on federal dollars/grants began to 

shift with the New Federalism of the Nixon administration. The national government 

began to "delegate authority to the states once they demonstrate their commitment to 

national goals and their administrative capacity to achieve them" (Tobin 1992:94). In 

this way, as state responsibility goes up, the direct role of the national government 

correspondingly goes down. In addition, once states had taken on responsibility for 

implementation, there would be limited oversight by the federal government, unless 

problems arose (Tobin 1992). This was a particularly important aspect for the area of 

nuclear waste policy. According to Kearney and Garey (1983:18), the " 1970s witnessed 

a storm of state legislative action to oversee, regulate, restrict, set conditions for, and 

even ban the shipment of highly toxic nuclear waste and the establishment of radioactive 

waste facilities within state borders." 



The advent of the Reagan administration in 1980 continued the trends started 

under the rubric of New Federalism of the Nixon era. However, the face of New 

Federalism underwent a metamorphosis during this time and the doctrine began instead to 

stress devolution of authority. Devolution began a move to shift responsibility from the 

federal level to state and local governments (Lester 1990). In particular, it is noted, "by 

1981, the objectives of President Reagan's new federalism were to decentralize and 

defund environmental activities" (Lester 1990:60). As such, this new brand of New 

Federalism was important to nuclear issues. 

Eisinger and Gormley (1988:6) argue "what is unusual about federal development 

in the 1980s is not simply the scope of change, but the conjunction of diminished federal 

fiscal aid and program initiatives with continuing high public expectations of an array of 

domestic programs solidly in place." It was understood that the lower levels of 

government would take on the responsibilities relegated to them even though policy 

leadership and money at the federal level had significantly diminished (Eisinger and 

Gormley 1988:6). In other words. President Reagan's goals, during the first part of his 

presidency, were an overall reduction in the federal government's role both as a monetary 

resource and an overseer of state and local programs (Lester 1990). 

Typically, the argument for the increased decentralization of federal programs 

was a long overdue return of power back to the people. While perhaps a central 

justification, arguably, the larger issue was a desire to undo many of the domestic policy 

programs that flourished in the 1960s and 70s. This goals is perhaps most evident in the 

area of environmental policy (Kraft, Clary and Tobin 1988:204). However, according to 

some (Gillroy and Shapiro 1986) there appears to be a high level of support from the 

public in regards to environmental protection, even though the EPA was undergoing hard 

times (budget cuts and internal problems). Accordingly, survey data from the mid-1980s 

indicates that when asked about specific environmental issues, a large portion of the 
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population appears to consider almost all of them as important national issues (Gillroy 

and Shapiro 1986). It was during the latter part of the 1980s that the government began to 

deal most strongly with the issue of nuclear waste and developed plans to build a new 

waste repository. Thus, this period of governmental relations is of primary concern to 

this research work. 

Historical Perspective: Nuclear 

The issue of nuclear power and nuclear waste increasingly appears among the 

general public as a salient issue (Rosa and Freudenberg 1993). According to some polls, 

anxiety over nuclear weapons reached its height around 1982 (Rosa and Dunlap 1994). 

This peak, according to some (Rosa and Dunlap 1994:298) "at precisely the time of the 

reversal in attitudes toward constructing more nuclear power plants, suggests that weapon 

worries had spilled over to the domain of commercial nuclear power." According to 

Gillroy and Shapiro (1986:270) "hazardous waste disposal and the chemical industry, in 

particular, with reportedly nearly 7,000 accidents involving toxic chemicals in the last 

five years, are widely considered as serious national problems." In terms of 

environmental regulatory concern, at the state and local level, the two things identified as 

most important are laws regarding natural resource legislation and laws dealing with the 

siting of hazardous waste treatment, storage and disposal facilities (Lester 1989). 

In the early beginnings of the nuclear era in America (1940s), waste disposal was 

not a primary concern among policymakers and the associated agencies. Scientists and 

engineers were preoccupied with the technological aspects such as developing new 

reactors and weapons (Gould 1983). Radioactive waste management was thought to be a 

simple problem easily solvable with technology somewhere in the future. Until that time, 

it was believed that waste could simply be stored on-site at temporary locations, such as 

nuclear reactors or nuclear testing facilities (Gould 1983). It was not until some of these 
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temporary storage facilities began to run out of space, coupled with the simultaneous 

emergence of the environmental movement, did the issue become predominant among 

both policymakers and the general public (Sheehan 1986). According to Kearney and 

Garey (1983:17), "the complexity of radioactive waste management first became evident 

during the environmental movement of the 1960s which began to challenge the 

assumption that American technology was capable of or could be trusted to find solutions 

to major environmental problems." 

The Atomic Energy Act of 1954 gave the Federal government dominant authority 

in all aspects of nuclear energy, primarily through the Atomic Energy Commission 

(AEC). However, as previously mentioned, nuclear waste disposal policy was virtually 

nonexistent at that time (Friedman 1985). The government and nuclear industry places 

radioactive waste into three distinct categories: high-level, low-level and transuranic. 

High-level waste (HLW), of primary concern in this work, includes such waste as "spent 

fuel rods from the nations 110 nuclear power reactors..." (Kearney 1993:58). This high-

level waste is classified according to its half-life and since high-level waste has a half-life 

of about 400,000 years, it is thought to be the most troublesome, due to such long-term 

disposal requirements (Kearney and Garey 1983). 

The majority of high-level waste is stored primarily at three main facilities. These 

include the Hanford Reservation, Washington; the Idaho Reactor Testing Station in Idaho 

Falls, Idaho; and the Savannah River site in Aiken, South Carolina, of which both the 

Idaho and South Carolina facilities are closed to further storage (Kearney 1993). In 

addition, some "defense-related HLW/LLW is disposed of at these same locations or 

commercial sites" (Kearney 1993: 58). One of these 'other' sites is the Pantex Plant in 

Amarillo, Texas, which stores a significant portion of weapons-grade plutonium. 

However, the lack of further storage space in the past half decade at some of these 

facilities, along with such problems as a leakage in the underground HLW storage tank at 
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the Hanford reservation and a fire at a plutonium plant in Colorado, helped increase the 

pressure to find a permanent repository site (Friedman 1985; Metz 1994). 

By 1974, the Atomic Energy Commission was abolished and its role assumed by 

the newly created Nuclear Regulatory Commission (NRC) under order of the Energy 

Reorganization Act of 1974. Through this legislation, the Department of Energy (DOE), 

created in 1977, became vested with the authority to build and operate facilities for the 

storage and disposal of high-level wastes (Kearney and Garey 1982). In particular, the 

Waste Management Division of the DOE "bears primary responsibility for locating 

suitable sites for a waste repository and developing an environmentally safe waste 

management technology" (Woodhouse 1983:152). 

The Resource Conservation and Recovery Act of 1976 (RCRA) is considered to 

be the central piece of legislation in regards to hazardous waste policy (Bowman and 

Kearney 1986). Historically, RCRA began as an "attempt to control solid waste disposal 

and eventually evolved into an expression of the national concern with the safe and 

proper disposal of hazardous waste" (Jain, Urban, Stacey, Balbach 1993:24). In terms of 

federalism, however, an important goal of RCRA is both the conservation and protection 

of the environment and its resources by helping states to develop plans to manage the 

disposal of solid wastes. In addition, RCRA requires the tracking of hazardous materials 

from "cradle to grave," as well as requiring facilities to not only comply with EPA 

handling and tracking guidelines but also to go through a permitting process for facilities 

treating, storing or disposing of hazardous wastes (Jain et al. 1993:25). 

There are at least four main groups of actors that come into play when discussing 

the RCRA regulatory system (Lester 1983). According to Lester (1983:9), the process is 

complex and often obscured since each set of actors "responds to different incentives". 

The first actor, of course, is the federal government and its agents, such as the EPA. The 

EPA is required, through a vast amount of rulemaking, to identify the waste, determine 
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ways in which to trace the waste from "cradle to grave," as well as setting minimum 

federal standards for disposal (Lester 1983:9). The Department of Energy has the main 

responsibility for the construction and operation of nuclear waste facilities, as well as 

other nuclear type operations (Rosa and Freudenburg 1993). The Nuclear Regulatory 

Commission (NRC) has licensing power and is considered the main oversight agency for 

civilian nuclear power. The NRC uses public input as an integral part of its licensing 

responsibilities for facilities (Rosa and Freudenburg 1993). Of course, the federal 

government, through such entities as the Department of Defense, is also a major 

generator of hazardous and nuclear waste. 

The second group of actors, the states, is given the opportunity to qualify for EPA 

authorization and NRC licenses. This authorization would enable states to place 

repositories within their borders and contract out certain managerial aspects. In order to 

accomplish this goal, states must develop their own rules and regulations that are at least 

equivalent to those minimum specifications as determined by the EPA (Lester 1983). 

These state programs are monitored, of course, by the EPA, which has the authority to 

step in and take over a state program if that program fails to meet minimum agency 

environmental standards. In addition, states have some ability, under the law, to turn 

down the placement of a facility within their borders. 

The federal-state conflict over issues like waste management has been a 

battleground since the 1960's (Kearney and Garey 1983; Kearney 1993). The issue made 

it to the Supreme Court in 1992 as a result of a battle between the rights of the state of 

New York and the dictates of the federal government. This issue largely involved 

Congress' broad interpretation over the years of the necessary and proper clause of the 

Constitution. The U.S. Supreme Court in New York v. U.S. (1992) narrowed the 

interpretation of the elastic powers of the necessary and proper clause when it "declared 

that Congress could not give direct orders to the states" (Fiorina and Peterson 1999:78). 
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The context of the Supreme Court decision was in regard to the disposal of 

radioactive waste in the state of New York as provided by the Low Level Radioactive 

Waste Management Act Amendments (Kearney 1993). In dispute was a provision that 

required states to "take legal ownership of and liability for all low level radioactive waste 

(LLW) within their borders by 1 January 1996" (Kearney 1993:57). Congress had 

decided to 'pass the buck' to the states through an unfunded mandate and as a result, "the 

debate over domestic radioactive waste shifted to the states" (Fiorina and Peterson 

1999:179). The state of New York filed suit and the Supreme Court as a result decided to 

place limits on Congress' power over states. While a victory for the states, the matter of 

radioactive waste disposal is still not solved and with the power to decide waste sites 

shifted back to the states, is likely to become an even more difficult problem in the future. 

The third groups of actors involved in the issue are those private firms actually 

producing, disposing of and managing hazardous waste. These firms are required to 

know and abide by both EPA and state requirements in the generation and disposal of 

hazardous waste and materials (Lester 1983). In order for new installations to be granted 

EPA certification and for NRC licensing or for existing facilities to be re-certified, the 

EPA and the NRC require some form of public participation. Accordingly, "[SJection 

7004 of RCRA requires the EPA and the states to encourage, provide and assist public 

participation in the development, revision, implementation, and enforcement of any 

regulation, guideline, information, or program under RCRA" (Lester 1983:10). 

This introduces us to the fourth and, for the purposes of my research, perhaps the 

most important player, local communities. It is the local "host communities" who 

arguably suffer the most impact. As espoused by the New Environmental Paradigm 

(NEP), local governments are charged with balancing both economic growth and 

environmental quality. This New Environmental Paradigm (NEP) is seen as a shift from 

the 'Dominant Social Paradigm' (DSP), which emphasized societal values "that centered 
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around a belief in abundance and progress, devotion to growth and prosperity, faith in 

science and technology and a commitment to a laze-faire economy" (Guber 1996:647). 

The new trend toward more environmental concern in society in recent years has led to a 

shift in values. The NEP emphasizes the potential need to limit growth, balancing the 

needs of nature and recognizing the finite availability of natural resources (Guber 1996). 

Further, citizens are developing what some scholars (Portney 1990:279) call an 

environmental consciousness and that often, regardless of economic costs and sacrifices, 

many are still in favor of implementing them. Because of this consciousness, the public is 

more inclined to "inquire about the environmental consequences of large public or private 

development projects and, moreover, to object loudly and strenuously, if it is not satisfied 

v^th the answer it gets" (Portney 1990:279). 

As suggested by the New Environmental Paradigm (NEP), the public is 

increasingly likely to inquire into development projects, especially if those are of 

immediate proximity and potentially harmful to them. How does this 'concern' for the 

environment in general, manifest itself in reality at the local level? It has been argued by 

scholars that local governments are merely puppets of the state government (Dillon's 

Rule) and will therefore do what the state asks of them without question (Raynor 1987). 

However, recent trends now show that "such a constitutional nicety [such as Dillon's 

rule] clearly underestimates the real political independence and power of local 

governments" (Raynor 1987:19). I agree. Citizen participation and influence by local 

governments has in many cases led to widespread opposition to proposed projects as well 

as political stalemates (Kraft and Clary 1991). Thus, the local context is an important 

factor. 

Noxious facilities, especially those such as nuclear waste facilities, predominantly 

affect a specific geographic location and will therefore have a more direct effect on those 

individuals in close physical proximity. The benefits of these facilities "accrue to a 
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larger, more disperse population" (Kraft and Clary 1991: 300). However the risks and 

costs of such a facility are unfairly distributed to a small population located near the 

facility site. Understandably, local residents might then display hostile or oppositional 

behavior toward a proposed, potentially harmful project. The behavior of local 

communities though, does not always manifest itself in adverse reactions to a proposed 

facility, even in the case of a nuclear facility. In fact, some local communities actually 

welcome these projects (Dunlap, Rosa, Baxter and Mitchell 1990). What factors might 

be at work here? Because of the potentially differing modes of behavior for local 

communities, it is important to go back and first understand the underlying attitude 

structure for individuals in affected communities. Instead of trying to predict the 

behavior of affected communities, my research instead seeks to understand and explain 

the attitudes of individuals in a conmiunity and their perception of risk when faced with 

the prospect of a facility such as a nuclear waste repository or similar facility. The 

attitude structure then lays the foundation for further research in predicting and analyzing 

potential behavior. One must first understand the attitudes before linking them in any 

meaningful way with behavior and outcomes. Since local communities today possess the 

capability of having significant influence on siting decisions, it is important to understand 

the attitude structure in the context of both the local setting itself and the historical 

context of the geographical location. 

In addition to attitude, from a public policy standpoint, increasing public 

involvement and local concern, as expressed through the NEP, has made it more difficult 

to implement a publicly acceptable radioactive waste management program. In terms of 

high-level waste facility siting, the passage of the Nuclear Waste Policy Act of 1982 

(NWPA) was an attempt by the federal government to find a politically acceptable course 

of action to locating a repository. The NWPA "provided host states with a substantive 

role in overseeing the siting process, including Federal funding for independent studies of 
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the site's suitability" (Kunreuther et al. 1990:470). In addition, states were given some 

veto power over the decision to construct a facility within their border (Kunreuther et al. 

1990). 

Further, such legislation as the Nuclear Waste Policy Act of 1982 requires 

increased citizen participation. Local communities have various means to accomplish 

this goal of public participation, including such things as: public hearings and public 

education programs (Lester 1983). Due to these federal requirements, local governments 

and the communities they represent are actively involved in both the regulation of 

transportation and disposal of toxic substances, and also intimately concerned with 

decisions to site hazardous waste generation and disposal facilities in their own 

communities (Lester 1983). Woodhouse (1983) discusses the effect that public 

participation can have on radioactive waste programs. He argues that "the general public 

is likely to have substantial influence on certain aspects of wsiste disposal and virtually no 

influence over others" (Woodhouse 1983:163). Of course, the public has little input on 

the technical and scientific aspects of the policy decisions but instead local sentiment is 

critical in terms of locating a potential repository. In terms of risk perception, how 

threatened citizen's feel could become so important that "the nuclear issue vsdll become a 

highly salient political dispute" (Woodhouse 1983:164). 

Just as nuclear waste and waste disposal issues in general have divided the 

relationship between federal, state and local governments, so does the issue directly affect 

relationships within local communities themselves. According to Lester (1983:10-11), 

"local citizen groups express strong dissatisfaction with siting waste disposal facilities in 

their jurisdiction. Indeed it is suggested that public participation vis-a-vis the hazardous 

waste siting issue leads to extensive polarization among citizens and heightened political 

conflict." But how do communities already dealing with a nuclear facility react to 

proposals to site a new facility or expand an already existing facility? Some models have 
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sought to explain how individuals perceive risks associated with nuclear waste facilities 

yet do not explain risk perceptions in local communities who have a history with existing 

facilities. Why is the local, historical context so important in siting decisions? 

Traditionally, siting decisions appear to primarily target communities with some type of 

comparable facility already in place, a discussion addressed in more depth later in the 

chapter. 

In seeking to understand the risk perception construct more fUlly, Desvousges, 

Kunreuther, Slovic and Rosa (1993) (see also Kunreuther et al. 1990) constructed a 

conceptual framework of risk perception. Their model, in short, argues that "perceived 

risk of a high-level nuclear waste repository is a function of knowledge of repository 

issues and previous experience with nuclear issues; a variety of attitudes; subjective 

characteristics of the repository risk; and background and other individual characteristics" 

(Desvousges et al. 1993:176). While the framework seemingly takes into consideration 

the local historical context of the community in question, the actual model only addresses 

risk perception at the national and state level. Again, this model does not serve to explain 

risk perceptions in local communities that, in addition to a proposed new facility, have 

past histories of nuclear facilities in their area. A case study conducted by Fitchen, Heath 

and Fessenden-Raden (1987:31) found that "risk perception is a complex and dynamic 

process that is influenced by the local context in which the risk is embedded and by the 

manner in which the risk is addressed." Even though the authors of the study are 

discussing risk perception in a different environmental area (groundwater contamination), 

they do make an important argument in that "social construction of risk at the local level 

is influenced by factors in the local context in which the risk is embedded" (Fitchen et al. 

1987:31). 

A linkage between public participation, particularly in a local community, and 

public policy decisions is undeniable and arguably, quite important. However, 
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researchers (Rosa and Freudenburg 1993) have noted that public attitudes often have a 

more profound affect on policymaking than is sometimes credited. In addition, policies 

that are not in agreement with the attitudes of the public are often among the most 

difficult to implement (Rosa and Freudenburg 1993). There has been recognition of the 

need for public support and as a consequence many of the institutions and organizations 

associated with the nuclear waste industry "have become increasingly accessible to public 

influence" (Rosa and Freudenburg 1993:40). In addition, as previously mentioned, 

existing environmental legislation requires such citizen (public) participation (Rosa and 

Freudenburg 1993). This will have tremendous impacts on local communities and public 

policy decisions regarding repository siting issues. Kraft, Rosa and Dunlap (1993:4) 

agree, "... public acceptability can be vitally important and even a determinative force in 

the nuclear waste policy process." I also concur with the authors' assessment that it is 

necessary to study and understand as fully as possible how the public views nuclear waste 

and its related disposal issues, such as siting. Kraft et al. (1993:4) further point out that 

finding what shapes and drives public perception on this issue is crucially linked to 

formulating and implementing acceptable policy options. 

In the past, national attitudes toward nuclear power have been the context for the 

policies in regards to the nuclear industry. Increasingly however, researchers, industry 

officials and policymakers alike are discovering that the more "specific context" of local 

communities and regions may prove to have more far-reaching relevance (Rosa and 

Freudenburg 1993). Since any new proposed nuclear facility, such as a waste repository, 

is likely be built in a particular "host" community, the much studied national anti-nuclear 

attitude becomes somewhat irrelevant. Irrelevant in the regard that a majority of the 

nation, regardless of negative outlook on the nuclear industry, can overlook the siting of a 

facility as long as that facility is not in their community or region (Rosa and Freudenburg 

1993). This is particularly true if the host community has few objections. 
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Research has shown that historically, host communities were typically more pro-

nuclear than the average American (Nealey, Melber and Rankin 1983). However, 

evidence strongly points to a change in the former "pro" attitudes of host communities. 

Questions in the late 70s and early 80s in the Gallup and Harris surveys asked about 

construction of a nuclear facility (usually a nuclear reactor) "within five miles of the 

respondent's community or location" (Nealey et al. 1983:24). The surveys show that 

since about 1976 there has been an increase in the majority of respondent's who are 

opposed to the construction of a facility in their community (Nealey et al. 1983). As a 

result, it is increasingly difficult to find community acceptance for a nuclear repository. 

Opposition to proposed waste facilities is not coming from national outrage or large, high 

powered environmental groups, instead the problem is most often associated with "host 

states" internal facility siting decisions and processes which includes local communities 

(Rosa and Freudenburg 1993). Mazmanian and Morrell (1994:233) explain that "when 

faced with a siting proposal, local residents often just say no. They need only demonstrate 

an ability to use the legal and political systems to cause interminable delays that, in turn, 

force many project developers to retread and inhibit many other proposals entirely." In 

other words, local communities are finding the political voice and ability to oppose major 

noxious projects that are perceived as dangerous and that were once considered a vital 

part of economic growth in such areas (Mazmanian and Morrell 1994). But does this 

idea hold true for communities with a nuclear history? Does the nature of the waste make 

a difference? 

LULUs and NIMB Ys 

Locally, undesirable land usage (LULUs) has become an important issue facing 

many local communities today. There is increasing resistance to placing such things as 

power plants, waste incinerators, halfway houses, homeless shelters and of course, 
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nuclear waste repositories in local neighborhoods (Henig 1994). Citizens view these 

potential siting decisions as a dangerous or unwanted addition to their neighborhood or 

community. These facilities, while agreed by most to be necessary, engender opposition 

and a feeling of NIMBY, or 'not in my backyard.' Henig (1994) studied the NIMBY 

phenomenon in terms of siting a homeless shelter, typically designated a LULU by the 

local residents. The author addresses a small dimension of the NIMBY problem: 

proximity. Specifically, the question Henig (1994:742) asks is "does proximity to 

existing community-based facilities make residents more likely to resist expanding the 

city's commitment to provide additional facilities?" Accordingly, the author explores the 

idea that proximity may actually "desensitize" residents, since proximity may make them 

realize their fears are unfounded (Henig 1994:742). The author concludes that in terms 

of homeless shelters, local officials can overcome the initial negative NIMBY reaction. If 

the residents/citizens can be persuaded to support the larger policy issue of providing 

shelter to homeless persons, then they are likely to be less resistant to one sited in their 

area (Henig 1994). 

Slovic and FischhofF(1983) also explore this argument regarding proximity and 

acceptability. They explore a case study of nerve gas which everyone is likely to agree is 

a dreaded and potentially lethal substance. In 1969, the U.S. Army decided to ship nerve 

gas from Okinawa to Hermiston, Oregon (Slovic and Fischhoff 1983). Polls taken 

around the state showed that more than 90 percent of Oregon citizens were outraged by 

the idea and opposed the transfer. In spite of warnings regarding the gas' instability, over 

95% of Hermiston residents were in favor of the transfer. What this case illustrates 

according to the authors, is that while relative proximity is important, historical proximity 

may play an even bigger role in acceptability. The town of Hermiston has been home to 

a munition and toxic chemical storage facility since 1941. The depot has experienced a 

good safety record during that time so the community perhaps views the new risk as 
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slight and instead appears to have focused on the needed economic benefits to the 

community (Slovic and Fischhoff 1983). The existing hazards were familiar to the 

community and as a consequence the citizens became desensitized to the new proposed 

risk and were much less opposed to the idea. 

In terms of high-level nuclear waste facilities though, desensitization may not be 

as simple as mere historical proximity. Opposition to nuclear power plants and 

repositories close to towns and cities began to appear in the 1970s. Again, the term "Not-

In-My-Backyard' or NIMBY is the most obvious manifestation of this trend. As 

previously discussed, the phenomenon affects the usual undesirable land use decisions 

such as landfills, halfway houses and prisons. Prior to the 1970s, trying to site a 

hazardous facility (these were all low-level waste) seemed to be far less conflictual (Rabe 

1994). Developers of facilities were encouraged by governmental agencies to keep a low 

profile and keep contact with a community to a bare minimum. Public hearings and 

notifications were not utilized and low-level waste facilities were simply placed in low 

economic development areas that appeared to desperately need the jobs (Rabe 1994). 

However, as previously suggested, opposition does exist. 

The opposition to siting appears to be particularly strong in cases of hazardous or 

radioactive waste facility (Kearney 1993). Perhaps the primary reason for this 

particularly strong NIMBY reaction to matters dealing with radioactivity, according to 

Kearney (1993) is that in addition to its inherent dangers, the industry is not understood 

very well by most citizens. Inhaber (1998:10) argues that such undesirable sites proposed 

in a specific community causes the residents to be "plunged to the bottom of Maslow's 

hierarchy." He argues that when people's own survival and that of their families is 

threatened and when much of that threat is beyond their control, then they are 

immediately reverted to the bottom level of the needs hierarchy (Inhaber 1998). 
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Scholars argue that it is increasingly difficult to site hazardous waste facilities. 

Hunter and Leyden (1995) discuss NIMBY and its resulting difficulties in terms of a 

hazardous waste incinerator. Using survey data from individual citizens in communities 

faced with the potential siting of a hazardous waste incinerator, the authors (Hunter and 

Leyden 1995) argue that a reexamination of the NIMBY construct is in order. This is 

largely due to an inability of the literature to agree on the NIMBY terminology. They 

explain that "on the most fundamental level, NIMBY refers to a public that wants the 

benefits of technology but does not want to pay the costs associated with a facility in their 

midst (or backyard). There is considerable disagreement, however, over the actual 

concerns or worldviews that fuel this public opposition" (Hunter and Leyden 1995:602). 

They found that, in general, there are different types of public concern. This diversity, 

the authors argue, suggests the use of multiple innovative strategies for acceptance, that 

go beyond the usual approaches by local officials of education programs and economic 

compensation (Hunter and Leyden 1995). In other words, it is important to know the 

context of the NIMBY reaction for a particular area and proposed project in order to 

formulate the best response. A proposition explored further in my research. 

Past research (Kraft and Clary 1991; Mazmanian and Morrell 1990) has focused 

on the politics associated with the NIMBY phenomenon. NIMBY has been linked to an 

expanded view of environmental values of the public, as well as fear of the unknown. 

The unknown in this case being the nuclear industry and its subsequent by-products, as 

well as citizen unwillingness to tolerate potentially adverse impacts in close proximity to 

their communities and homes (Kraft and Clary 1991; Mazmanian and Morrell 1990). 

Communities are often outraged when faced with the thought or hint of exposure to 

hazardous materials (Mazmanian and Morrell 1990). According to Mazmanian and 

Morrell (1990: 127), "[o]utrage then clouds the ability of a community to consider a 

proposed project on its merits: how can one expect otherwise?" 
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In addition to the public's fear and outrage regarding possible contaminants, the 

confidence once felt for government leaders and the chemical/nuclear industry has taken 

a dramatic downturn. According to some scholars, "[t]his has created a profound crisis of 

legitimacy in American politics" (Mazmanian and Morrell 1990:127). The unfortunate 

consequence of these attitudes has been the inability to continue to balance the need for 

economic growth and the need for nuclear waste storage facilities. Thus pitting 

environmental protection against development, from local communities to the federal 

government (Mazmanian and Morell 1990:127). 

According to the literature, the NIMBY syndrome is both a difficult issue to 

understand and even harder to overcome (Kearney 1993). Nimbies, as they are 

sometimes called, are not usually high-powered and well-funded environmentalists; 

instead they tend to be regular citizens who feel animosity and fear toward a proposed 

facility. According to Kearney (1993:64), "[t]he conventional view perceives Nimbyism 

as localism, parochialism, emotionalism, and a lack of technical sophistication. Recent 

research however, identifies Nimbyism as a politically legitimate and even 

democratically valuable behavior that reflects much more knowledge and sophistication 

than previously recognized." Kearney (1993) further argues that issues of both 

Federalism and radioactive waste decisions are complex, difficult issues to deal with 

separately, but when combined, they take on a whole new set of issues and concerns. 

These can range from governmental relations, national defense to the NIMBY syndrome 

itself 

Mazmanian and Morrell (1990) discuss that in order to formulate a proper 

response to the NIMBY syndrome, its underlying causal factors will have to be 

understood. In their research into the NIMBY phenomenon, the authors discussed 

several different approaches. These approaches all suggest balancing the inherent needs 

of the facilities with the needs of the local host communities. The fundamental goal, 
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according to the authors, would be to "reserve their fundamental political rights and have 

their health and safety concerns addressed" (Mazmanian and Morrell 1990:127). The 

basic aim would be to find a means of matching 'good' facilities to 'good' locations and 

preventing 'good' facilities from being sited in 'bad' locations. There will be of course, 

controversies over what constitutes both the 'good' and 'bad' terms of the facility as well 

as the potential site (Mazmanian and Morell: 1990). In essence, all the participants 

would have to learn alternate ways of approaching and dealing with potential problems. 

If these goals are strived for, then their methods for successful response to NIMBY, as 

well as an increase in environmental protection will be ensured (Mazmanian and Morell 

1990). But, in seeking to understand the causal factors, there is a need to address those 

fears and unknown factors that are inherent in this type of siting controversy. 

There have been some suggestions on how to alleviate the NIMBY problem. 

Some have argued to return siting decisions more fully to the marketplace. Advocates of 

this approach agree that better facility siting decisions could be achieved through an 

auction, with the highest bidder getting to decide the use of the property in question. 

Others (Mazmanian and Morrell 1990:137) suggest what is termed a siting contract, 

which would help to "increase the likelihood of successfully siting good facilities in good 

locations, long-term oversight arrangements that provide for greater community 

involvement, power sharing, and risk sharing may need to be formalized between the 

facility operator and host community." This would be accomplished through a contract 

between the local community host site and the owner or operator of the facility 

(Mazmanian and Morrell 1990). 

However, lacking in each of these approaches is a fundamental understanding of 

the risks that are perceived to flow from the siting of waste repositories, whether founded 

or unfounded. Each of these alternatives suggests a means of alleviating the fear to gain 

cooperation but yet does not fully address what constitutes that fear. This attitude of 
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perceived risk must first fully be understood before successful responses to policy 

problems such as NIMBY can be fully articulated. It would be extremely difficult 

to formulate the necessary, open discourse among the various actors without first 

successfully addressing the inherent fear associated with the nuclear industry and its by

products. 

Risk Perception 

One of the primary factors contributing to the NIMBY phenomenon is risk 

perception. Researchers have been struggling with the concept of risk perception for 

many years. Hiskes (1998) breaks down the meaning of technological risk into several 

alternatives for definition. In its most simplistic form, risk is associated with a harm or 

loss. Or as one scholar puts it, risk is "the number of deaths (or accidents or injuries) per 

year, or per unit of energy output, or some other convenient unit" (Inhaber 1998:94). 

However, while the public basically is aware of these factors, they in fact view risk as 

"equals the calculated number plus (or times) outrage, the sum of the other factors... such 

as voluntariness and control, that are nonnumerical" (Inhaber 1998:94). Additionally, 

according to Hiskes (1998) risk in today's world is due largely to technological hazards 

that are thought to be particularly unique to the twentieth century. With these, "we might 

recite simply the risks of modem, technological society, with its attendant pollution 

problems, threats of irradiation, occupational hazards, transportation dangers and the 

like" (Hiskes 1998:259). These risks to some extent are easily quantifiable. There are 

other risks however, not immediately recognized as a loss or harm due to a lack of 

knowledge associated with the risk. Hiskes (1998) uses the example of second-hand 

smoke. It was not well understood as a risk until "the risk it presents is compounded by 

modem urbanization and mass transit technologies..." (Hiskes 1998:259). With risks 
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like these according to Hiskes (1998:259) it is often difficult to "separate conceptually 

the risk itself from its perception." 

In terms of nuclear waste repositories, the public views the risks associated with 

the facility as immense. Why? Scholars (Slovic, Layman and Flynn 1993:64) have noted 

that "these perceptions stand in stark contrast to the prevailing view of the technical 

community, which believes that nuclear wastes can be disposed of safely, in deep 

underground isolation." Arguably, this contrasting public perception and technical view 

may be due in large part to an inability of the public to separate the images of nuclear 

weapons, nuclear power and nuclear waste. In other words, a "nuclear waste repository 

is judged to pose risks at least as great as a nuclear power plant or a nuclear weapons test 

site" (Slovic et al. 1993:79). Thus, echoing the argument by Hiskes (1998) that many 

technological risks cannot be easily separated from fact and perception. 

Additional research on risk perceptions associated with nuclear waste repositories 

suggests that the unbounded nature of the hazards is important (Slovic et al. 1993). 

Research has shown that improved communication of risk information is an important 

variable in increasing public understanding of the issues, as well as trust and confidence 

in risk policy decisions (DeHoog, Lowery and Lyons 1990). Slovic et al. (1993:64) 

write that "public fears and opposition to nuclear waste disposal can be seen as a crisis of 

confidence, a profound breakdown of tmst in the scientific, governmental and industrial 

managers of nuclear technologies." 

Kraft and Clary (1991) use data from public hearings in the East and Midwest on 

repository siting in order to analyze respondents' level of risk tolerance as related to their 

projected proximity to the site. What they concluded was that the closer you were to a 

potential site, the greater your risk perception, and your opposition to the project (Kraft 

and Clary 1991). However, it is important to note that this finding is derived from 

respondents anticipating proximity, not from respondents who actually lived in proximity 

28 



to nuclear sites and is an important distinction. It has also been suggested that there may 

exist a 'shadow* effect on communities that have experience with other technological 

hazards (Mushkatel, Nigg and Pijawka 1993). Meaning, if a community already has a 

hazardous waste facility, such as a nuclear test site at Yucca Mountain and the Pantex 

facility in Texas, then those communities are more likely to perceive risk differently than 

the general public. One might conclude that those communities, based on previous 

exposure to such potential hazards, would downplay the risk of a new expanded project 

(Mushkatel et al. 1993:248). However, findings have indicated that past experience with 

a similar hazardous facility may actually increase the perceived risk associated with a 

new proposed facility. This finding is particularly evident in terms of nuclear/radioactive 

hazards. Therefore, past experience with hazards can be important indicators in 

understanding perceived fear or lack thereof, associated with a facility (Mushkatel et al. 

1993). 

In addition to location, other important factors associated with nuclear waste 

repository siting are levels of trust and confidence in those entities responsible for the 

nuclear industry and nuclear waste disposal, as well as general knowledge about such 

issues as nuclear waste and nuclear power (Dunlap et al. 1993; Kraft and Clary 1991; 

Kuklinski, Metlay and Kay 1982). A common perception is that public opposition to 

nuclear power is due to simple ignorance of the issue. According to the literature, one of 

the dominant strategies is to use knowledge as one of several factors in predicting policy 

choice. What this type of research shows is that those citizens who are better informed 

are more likely to support nuclear development than uninformed citizens (Kuklinski et al. 

1982). While helping to determine why certain citizens will vote in a particular way on 

issues involving nuclear energy, the model lacks any explanation of how people view 

risk. 
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Some research has speculated that opposition to using nuclear energy develops 

out of a profound fear of accidental leakage or contamination. There is also speculation 

regarding possible injury to future generations or from growing distmst of those business 

and government entities in charge of nuclear facilities (Brody 1985; Kunreuther et al 

1990). The research conducted by Julia Brody (1985) and the Texas Department of 

Agriculture was based on the potential site of a nuclear repository in the Texas 

Panhandle. This analysis conducted during the initial inclusion of Pantex on the DOE list 

for a HLW repository indicates that attitudes toward a potential nuclear facility are based 

on a combination of negative socioeconomic impacts and adverse health risks associated 

vdth living near such a project. Further, in Brody's model (1985), background 

characteristics, as well as knowledge about the nuclear waste program appear to have no 

significant direct effects on the general feelings toward the repository. Instead, 

background characteristics and knowledge are thought to be significant indirectly through 

their relationship with health and socioeconomic expectations (Brody 1985). For the 

purposes of my research, perhaps the most important finding of the earlier Texas 

panhandle study was that greater knowledge about nuclear waste programs is consistently 

associated with higher environmental risk estimates (Brody and Fleishman 1993), a 

finding directly explored here. 

In terms of public policy, the siting of much needed but widely unpopular waste 

facilities has become increasingly difficult. Lober (1995:499) writes that "policymakers 

and managers often confront public reaction to their siting efforts, so that better 

understanding of public behavior by policymakers will improve not only response 

through inclusion of behavioral variables, but also planners' formulation of the problem 

through a more complete understanding of the public." The author further stresses that 

often attitudes are thought to differ dramatically from behavior. Therefore, attitudinal 

opposition, usually thought to stem from perceptions of risk regarding the facility, 
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becomes an important variable in understanding oppositional behavior that may or may 

not lead to the NIMBY reaction. 

Public opinion has been shown throughout the literature (Kraft et al. 1993; 

Mazmanian and Morrell 1994; Rosa and Freudenburg 1993) to be linked to both the 

policymaking process as well as successful policy implementation. Because of this 

public opinion-policy linkage, the attitudinal constmct of those citizens faced with a 

potential hazardous waste site becomes critical. This is perhaps even more so in the case 

of high-level nuclear waste repositories, since research shows these to be among the most 

violently opposed siting decisions today. A common theme in the history of siting high-

level nuclear waste facilities appears to be a preference for targeting smaller communities 

with some type of existing nuclear complex (Kunreuther et al. 1990). In other words, 

only communities that are home to an existing facility are targeted as prospective sites for 

new facilities. This preference may be due to several factors. The economic 

development needs in these communities may make siting easier with the promise of new 

jobs and growth. Further, there may be less controversy over the expansion of an 

existing facility with a new mission as opposed to the constmction of a new facility in the 

area (Kunreuther et al. 1990). 

Historically, the Nuclear Waste Policy Act of 1982 (NWPA) was set up to 

provide high standards and equitability in locating sites for a high-level waste repository. 

The NWPA was designed originally to constmct two facilities, one in the East and one in 

the West. These 'principles' of NWPA were eventually compromised and the siting of 

the facility in the East was abandoned (Kunreuther et al. 1990:470). In addition, it has 

been noted that the "DOE appeared to rely on political criteria in selecting Yucca 

Mountain in Nevada; Deaf Smith County, Texas; and the Hanford Reservation in 

Washington, as the three sites for characterization" (Kunreuther et al 1990: 470). But a 

1987 amendment to NWPA altered the process for facility siting and designated Yucca 

31 



Mountain as the sole site for further study. But in November 1989, "Department of 

Energy Secretary James Watkins acknowledged widespread dissatisfaction with the siting 

efforts by calling for a fresh start..." (Kunreuther et al. 1990:470). The siting of the 

repository is still in controversy today, although work continues at Yucca Mountain. 

In the past it was thought that proximity to a past nuclear facility would cause less 

opposition to a new one since residents were perhaps desensitized to the risks. However, 

this appears to no longer be the case, particularly in terms of high-level waste facilities. 

Because of this change in opinion by host conmiunities, there is a need to determine 

specifically the attitudinal constmct for those residents already living near a facility and 

faced with the prospect of a new one. Because of their historical proximity to an existing 

nuclear facility, citizens within these communities are likely to have a different attitudinal 

constmct as well as perception of risk, than the rest of the general public. Much of the 

previous literature on wa t̂e siting and risk perception fails to adequately target this 

attitudinal stmcture in terms of a community's historical proximity. 

The remaining chapters in this research will address risk perception in local 

commimities, namely those around the Pantex facility in Texas and the Hanford 

Reservation in Washington State. The following chapters will explore the historical 

details of those two sites as well as lay out a risk perception model that will seek to 

explain what factors make up local host conmiunity attitudes toward risks associated with 

nuclear waste facilities. 
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CHAPTER III 

PANTEX PLANT, AMARILLO, TEXAS 

History 

The Pantex nuclear weapons assembly and disassembly facility is in the High 

Plains of the Texas Panhandle. The facility is located on old Route 66 and Farm to 

Market Road 293, 17 miles northeast of the city of Amarillo. The Pantex plant is located 

on a 16,000 acre site owned by the Department of Energy (DOE) (Mojtabai 1986; Pantex 

Home Page 1999: http://www.pantex.comV Originally, the Pantex facility was designed as a 

conventional bomb assembly plant during World War II and the Pantex Ordinance Plant 

was authorized by the federal government on February 24,1942 and opened in 

September of that year (History of Pantex 1999: http://www.pantex.com). After the end 

of the war, the plant was closed briefly in 1945 and in 1949 was bought by Texas 

Technological College (Texas Tech University), for a nominal charge. The land was 

purchased by the college as an experimental agricultural station under the provision that 

the federal govenmient would be able to reclaim the facility if it was deemed necessary 

later (Mojtabai 1986). 

In 1951, the Atomic Energy Commission, the foremimer of the current 

Department of Energy (DOE), exercised its recapture clause and reclaimed "the main 

plant and 10,000 surrounding acres for use as a nuclear weapons production facility" 

(Pantex Home Page 1999: http://www.pantex.com). The Atomic Energy Commission 

was looking to expand their existing nuclear weapons assembly facilities and the old 

Pantex site was thought to be a good location due to its central geographical location in 
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the U.S., and its close proximity to Los Alamos (History of Pantex 1999: 

http://www.pantex.com). In March of 1951, the Army Ordinance Corps and the Atomic 

Energy Commission contracted with Silas Mason Company to reconstmct and refit the 

facility from its original designation as a conventional bomb assembly plant to a nuclear 

weapons facility (History of Pantex 1999:http://www.pantex.com). Proctor and Gamble 

was given the management and operations contract on the new facility in 1951. Five 

years later, in October of 1956, when Proctor and Gamble declined to renew their 

contract with the govenmient, the Mason and Hangar Corporation was given the 

management contract. Mason and Hanger still manages and operates the facility today 

(Mojtabai 1986). 

In 1965, the Clarkesville, Teimessee weapon modification facility was closed, 

followed a year later by the Medina, Texas facility. In addition, in 1975, the Burlinton, 

Iowa nuclear weapons plant closed and transferred its operations to Pantex, thus leaving 

Pantex as the only facility of its kind in the United States (Pantex Home Page 1999: 

http://www. pantex. com). 

High-Level Nuclear Waste Repository 

In 1982, Congress passed the Nuclear Waste Policy Act (NWPA) as a reaction to 

the increased accumulation of high-level nuclear waste across the country. The NWPA 

was designed to "formulate a comprehensive federal plan ... to locate and establish, by 

the next century, operation of a permanent repository for commercial spent fuel and high-

level nuclear waste" (Swazo 1996:130). This law allowed the DOE Secretary to 

determine 'site characterization guidelines' which would require five recommended sites 
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for the new waste facility to be submitted to the President for approval. In addition, the 

Secretary of DOE would be required to draft environmental assessments (EA's) for each 

recommended site (Swazo 1996). 

In December of 1984, the Secretary of the Department of Energy selected nine 

potential locations for the high level nuclear waste repository as authorized by NWPA 

guidelines. The DOE designated the top three sites. Deaf Smith Country, Texas, Yucca 

Mountain, Nevada and Hanford, Washington, to begin the initial required environmental 

assessments (EA's) (Kraft et al. 1993; Swazo 1996). Shortly after the DOE's 

preparations for site characterization of the top three sites, the states of Texas and 

Nevada, as well as several interested environmental groups, filed lawsuits against the 

DOE (Kraft et al. 1993). It was argued by the states, as well as groups such as the 

National Academy of Science Board on Radioactive Waste Management, that the criteria 

for selection as well as the data used reflected omissions and bias in the evaluation 

process by the DOE (Kraft et al. 1993). Regardless of the controversy however, as 

pursuant to the NWPA, the top three sites (Texas, Nevada and Washington) were 

designated as finalist sites to be presented to President Reagan for final approval in 1986 

(Flynn et al. 1997; Swazo 1996). 

Prior to their designation as a finalist site, local residents of the Panhandle region 

have been dealing with the nuclear waste issue since the early part of 1982 when the 

DOE first made its plans to site a repository in the Western part of the United States. The 

DOE had begun to hold public meetings in the Amarillo area to address local concerns to 

the potential siting of the repository in the area and had already begun exploratory testing 

and drilling to assess the suitability of the site at that time (Mojtabai 1986). Two reasons 
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have been given for the DOE interest in the Panhandle region as a likely candidate. First, 

and foremost, it is home to highly stable underground salt deposits, which are very 

desirable for long-term underground waste storage. The second factor is the relative low 

population density of the whole region. This lack of population density, while argued to 

be a qualifying factor, is not particularly publicized by the DOE since it appears to give 

the impression of risk to people associated with the placement of such a facility (Mojtabai 

1986). 

From public meetings and reactions, it appeared that people were divided, in their 

views on the proposed repository, along rural and urban interests. Mojtabai (1986: 214) 

observed at the time that most of the farmers were vocally opposed to the new project and 

"resent the use of their land, prime agricultural land, and fear leakage of radioactive 

waste in the Ogallala Aquifer-their underground source of water." At public hearings in 

1984-85, farmers pointed out repeatedly to DOE representatives that the Panhandle 

region (Deaf Smith County in particular) "produces 70 percent of the com in Texas, 54 

percent of the state's cotton and 47 percent of its wheat" (Mojtabai 1986: 215). In 

addition, 90 percent of the world's hybrid sorghum seed comes from the region, not to 

mention a large amount of beef from the many ranches in the area (Brody and Fleishman 

1993; Mojtabai 1986). The townspeople, on the other hand appeared less opposed to the 

project and had hopes that it would attract new economic interests and increase business 

in the area. Mojtabai (1986) does point out however, that both sides had questions 

regarding safety issues and potential leakage and contamination. 

However, before reaching final approval of the sites by the President, the process 

for selection was sidetracked and the DOE announced its plans not to locate a plarmed 
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sister repository site in the East (Swazo 1996). In addition, due to such problems as long 

delays and high costs associated with the NWPA siting process. Congress had come to 

the decision that it was necessary to amend the existing law. So in December of 1987, 

Congress amended the NWPA through the Omnibus Budget Reconciliation Act of 1987 

(Swazo 1996). Due to the passage of the 1987 amendments, the assessments of the 

finalist sites in the West were halted since the new amendment deemed Yucca Mountain 

(one of the three original finalist sites) as the only option for the location of the first high-

level nuclear waste facility (Flyim et al. 1997). The previous selection process as set 

forth by the Nuclear Waste Policy Act, that sought to ensure faimess and technical 

accuracy was abandoned. Some (Flyim et al. 1997:7) argue that everyone seemed to 

view the amendment that designated Nevada as the site "as an opportunistic choice based 

on Nevada's weak political position in Congress." However, severe difficulties with 

placing the repository at Yucca Mountain have occurred. A lack of cooperation between 

the state of Nevada and the DOE, largely attributed to 'hard feelings' stemming from the 

state's sole site designation status, has impeded program implementation (Kraft, Rosa 

and Dunlap 1993). As of this writing, problems v^th the site, such as geology and high 

costs have played a large role in keeping the repository from being finished. 

Problems/Concems 

In 1989, the much troubled Rocky Flats Plant in Golden, Colorado was 

deactivated as a plutonium processing center due to issues such as environmental 

problems, like groundwater contamination around the facility, urban encroachment and 

protest by activist groups (Pantex Home Page 1999: http://www.pantex.com). The closure of 
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the Rocky Flats Plant necessitated increased, temporary storage of high-level plutonium 

pits at the Pantex facility. These plutonium pits consist of packaged plutonium that has 

been removed from a nuclear weapon. The pit has a metal core of plutonium cases by a 

non-radioactive outer shell (Pantex Home Page 1999: http://www.pantex.com). These 

plutonium pits are stored on-site at the facility. 

The Pantex facility was proposed as a Superfund site in 1991 and became the 29^ 

such site in Texas in 1994. The Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA), otherwise know as Superfund, provides for the means to 

deal with the release and contamination of hazardous wastes and establishes a Hazardous 

Substance Superfund to clean up dangerous waste sites (Jain et. al 1993). According to 

the Amarillo Globe-News (1998), the Environmental Protection Agency (EPA) wanted to 

place Pantex on the Superfund list due to plant practices that included "buming chemicals 

in unlined pits, burying wastes in unlined land-fills and discharging wastes into on-site 

surface waters." Contaminants such as chromium, depleted uranium and high-explosive 

contaminants have been found in smaller water chambers that sit above the main 

Ogallala. However, federal and state officials have continued to disagree over whether 

the contamination has actually infiltrated the Aquifer itself But, plant officials, as 

reported by the Amarillo Globe-News (1998) contend that remediation of the water 

contamination in the upper water chambers is scheduled to be completed by the year 

2000 and would like to see the Pantex facility removed from the Superfund list. 
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New Missions 

With the end of the Cold War in the 1990s, an inevitable downshift occurred in 

the production of nuclear weapons at the Pantex Facility. The primary function or 

mission of the facility became less assembly and more disassembly and disposal of 

weapons retumed from the Department of Defense due to the arms reduction effort 

(Pantex Historical Perspective 1999: http://www.pantex.com). The Amarillo Globe-News 

(6/1/97) reported that DOE estimates of projected job losses for the current facility 

mission show up to a loss of 2,100 jobs by the year 2003. So when in early 1997, the 

DOE armounced plans to create a facility to convert surplus plutonium pits into 

plutonium oxide powder used in nuclear reactor fuel assemblies, some Panhandle 

residents, according to Jim McBride of the Amarillo Globe-News (1998), saw it as an 

economic blessing. The DOE's plan to convert plutonium comes as a reaction to a 50-ton 

surplus of weapons-grade plutonium throughout the U.S. This particular type of 

plutonium stays 'hot' or radioactive for tens of thousands of years and is considered fairly 

dangerous. 

The December 19*, 1996 issue of the Amarillo Globe-News reports that, in order 

to deal with this surplus plutonium, the DOE is considering three primary options. One 

option is to mix the plutonium with uranium and bum it, which creates a mixed oxide or 

MOX. A second option, being explored is called vitrification, in which the plutonium is 

encased in glass under high temperatures. This vitrification process would allow for 

easier handling and eventual storage. Finally, option three involves burying the excess 

plutonium into deep bore holes. The third option of burial is the least favored of the three 

by the govenmient. 
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According to economic estimates by the Amarillo National Resource Center for 

Plutonium, as reported in June of 1997 in the Amarillo Globe-News, a mixed oxide 

(MOX) fuel fabrication plant could bring about 500 additional new plant jobs to the area 

in the next two decades in addition to the immediate constmction boom it would create. 

In addition however, the potential expansion of the Pantex facility to a MOX fuel 

fabrication mission has many issues associated with it. First and foremost, the Panhandle 

area is competing with other facilities for the project. These include the Savannah River 

site in South Carolina and the Idaho National Engineering and Environmental 

Laboratory. 

Jim McBride of the Amarillo Globe-News reported on 01, June of 1997 that as 

part of the city of Amarillo's economic development division, called the Amarillo 

Economic Development Corporation, a total of $350,000 was spent to try and shift the 

odds in Texas' favor. However, others, such as members of Panhandle Area Neighbors 

and Landowners (PANAL) argue that AEDC money could have been better spent trying 

to bring in industry that is more in tune with the area's large agricultural interests. 

PANAL feels that bringing an additional plutonium processing facility to such a highly 

agricultural area could have dire economic effects on that industry. The plan calls for an 

increase in the current level of about 9,000 plutonium pits to 20,000 nuclear weapons 

cores stored on-site at the. 

An article in the November 1996, Amarillo News-Globe argues that the 

authorization of Pantex to store 20,000 surplus plutonium pits, including those transferred 

from the closed Rocky Flats facility would convert Pantex "into the nation's plutonium 

dump." One altemative for the DOE, as suggested earlier would be to expand the current 
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Pantex plant into a mixed-oxide (MOX) facility. It is argued that if this were to occur 

then the Texas Panhandle could become a 'plutonium magnet' for the nation, attracting 

spent fuel from all over the country. Another option, the Amarillo Globe-News reports 

(6/1/97), calls for disposing of the plutonium as regular nuclear waste. In this option, the 

plutonium would be processed and inserted in canisters for safer disposal as is done for 

most commercial spent fuel. 

The proposal to store high-level waste, even in a temporary capacity at Pantex, 

has sparked much controversy. One such area of particular contention is the storage of 

nuclear waste, such as plutonium, over the Ogallala Aquifer. One group. Serious Texans 

Against Nuclear Dumping (STAND), as reported by the Amarillo Globe-News in 1996, 

questions both the wisdom of storing plutonium over the primary water source of a large 

region of the country, as well as "the adequacy of the DOE's studies of a potential 

airplane crash into plutonium storage areas." 

Added to its current mission and the proposed new MOX mission is the 

possibility of using Pantex as a site for plutonium pit disassembly and conversion, 

according to Jim McBride of the Amarillo Globe-News on 01, June 1997. With this new 

type of facility, called an Advanced Recovery and Integration Extraction System 

(ARJES), plutonium pits are cut in half with special equipment. The ARIES mission 

would call for indefinate storage (at the Pantex Plant) of the converted plutonium pits, at 

least of the part of the pit processed but not converted to plutonium oxide powder. 

Again, this would necessitate increased storage capacity of plutonium indefinately. 

Groups wonder about the environmental impacts of these proposed new missions. 

In a March 4,1997, letter to the editor in the Amarillo Globe-News, concerning the MOX 
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facility, Robin Mills argued that "mixed oxide fuel fabrication is just a pretty name for 

plutonium processing and recycling. The process involved creates enormous amounts of 

nuclear waste, some of which has never been processed or stored at Pantex. If a national 

waste dump in not completed or is found inadequate, Pantex will easily get stuck storing 

the waste, just as it today is stuck with storing plutonium pits." She further argues that 

the proposed new facility does not adequately deal with the ground water issue. 

As reported by Jim McBride in the June Amarillo Globe-News, other's involved 

in local citizens' groups seem to agree with the assessment that plutonium processing, 

"has caused extensive environmental and contamination problems at every U.S. facility 

where those missions have been performed." These groups, such as Serious Texans 

Against Nuclear Dumping (STAND) point to locations such as the now defunct Rocky 

Flats facility in Colorado, the Savarmah River Site in South Carolina as well as the 

Hanford Reservation in Washington, as prime examples. Plutonium and chemical 

contamination has been discovered in the ground water at the Rocky Flats site, due 

primarily, some groups say, to the production of plutoniimi pits (McBride 1997). In 

addition to Rocky Flats, the Hanford facility is thought to be one of the DOE's most 

contaminated facilities. Radioactive materials have been found in the ground water as 

well as leaks in the huge underground tanks that store radioactive liquids, which require 

long-term cleanup. Other facilities such as the Savarmah River Site and the Idaho 

National Engineering and Envirormiental Laboratory are also cited as having serious 

environmental problems, linked to plutonium (McBride 6/1/97). The March 16*, 1997 

Amarillo Globe-News reports that citizens like Jeri Osborne, a member of PANAL, 
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remain "concemed about the possible contamination of the Ogallala Aquifer and a 

potential threat to the area's agricultural industry." 

However, according to a June 1997 article in the Amarillo Globe-News, officials 

at AEDC argue that the potential new missions for Pantex do not include the same type of 

wastes that the other facilities do and that little if any liquid waste would be generated 

that could sink into the ground water and contaminate the Ogallala Aquifer. But again, 

anti-nuclear groups point out that regardless of the nature of the waste, the amount will 

increase substantially under the new missions. In addition, the DOE has not yet been 

able to completely define what type of waste are generated by the two processes, MOX 

and ARIES. 

Inclusion 

Throughout the process of deciding where to place the proposed new facilities 

(ARIES and MOX) as well as concems raised regarding the increased level of stored 

plutonium at the plant, the DOE and the State of Texas have tried to be responsive in 

regards to the general public. Public hearings held in June of 1997 by the DOE were 

designed to answer local residents' questions as well as solicit conunents on the "two 

proposed missions for the Pantex Nuclear Weapons Plant" {Amarillo Globe-News 

6/13/97). These hearings, one in the moming and one in the evening, focused primarily 

on where the two proposed facilities should be placed. Estimates by the Amarillo Globe-

News in an article on 13, June, 1997, say that about 250 people attended the Amarillo 

hearings. However, citizens groups such as PANAL, the Globe-News reports 

(6/13/97)are still unhappy with the proposed new missions and view the DOE's public 
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hearings as a 'dog and pony show,' arguing that regardless of the communities' feelings 

in the matter, the DOE and the govenmient are going to do what they wish regardless. 

Another public meeting sponsored by the Amarillo National Resource Center for 

Plutonium was held at Amarillo College Business and Industry Center in November of 

1997. This public meeting was set up to allow citizens to hear a report on research 

conducted by the University of Texas, Texas A&M University and Texas Tech 

University. The research, according to a report by Mary Alice Robbins on 13, November 

1997 in the Amarillo Globe-News, sponsored by the State of Texas and the Govemor's 

Office was conducted to evaluate "potential health, safety and envirormiental risks if 

Pantex is chosen as the site for one or both new missions: the conversion of plutonium in 

nuclear weapons into an oxide powder, and the fabrication of mixed-oxide fuel for 

nuclear reactors to generate electricity." 

According to the Amarillo Globe-News, in July of 1998, the DOE armounced that 

Pantex was not one of the final prefened sites for locating the MOX facility. However, 

the Amarillo Globe-News (1998) reports that up to 4,000 reserve plutonium pits v̂ dll 

continue to remain on-site at the Pantex facility for an indefinite period of time. An 

opinion piece in the Amarillo paper (7/9/98) cites the inadequacy of the current storage 

building to keep the waste and that the plarmed $5.3 million upgrade of the storage unit 

has been halted by DOE. STAND further contends that the future of the currently stored 

plutonium pits is uncertain and that they are encased in unsealed containers that easily 

corrode and that scientists for the DOE have argued that the containers are unsuitable for 

storage of more than five years (Moniak 1998). Therefore, the risk associated with the 

Pantex facility and the storage of plutonium does not appear to be lessening in the near 
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future. Arguably, while, opposition exists to creating a new facility in the Panhandle 

area, as well as expanding the current mission of the Pantex facility to include more 

waste, it does not appear to be overly aggressive. There appears to be a desire among 

some of the citizenry in the area to continue with a nuclear facility in the area, especially 

if fears and concems over possible contamination are addressed. In testing a model to 

explain risk perception at the local level, this historical context is important in 

understanding the past of the areas in the study. 
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CHAPTER IV 

HANFORD RESERVATION, WASHINGTON 

History 

The Hanford Nuclear Reservation lies in the southeastem comer of Washington 

State. The Hanford Site, originally called the Hanford Engineering Works (HEW) was 

chosen for its location by the U.S. military and the Army Corps of Engineers due to its 

close proximity to the Columbia River (Dunlap et al. 1993; Shulman 1992). In fact, the 

site lies at the convergence of two major rivers, the Yakima and the Columbia, providing 

an important factor in the production of nuclear weapons material (Shulman 1992: 96). 

In particular, the engineers, when choosing the original location, needed a very large and 

ample source of "cold, fresh water to cool the reactors" (Shulman 1992:96). In addition 

to cold water for the reactors, the Columbia River is also a prime source of hydroelectric 

power, which is also necessary in large quantities to provide power to the facility. The 

Grand Coulee Dam had been completed in 1942, 100 miles upriver from the potential 

original Hanford site, a year or so before constmction at the nuclear reservation began 

and could provide the necessary quantity of electricity (Dunlap et al. 1993). 

The Hanford Engineering Works (HEW), later knovm as the Hanford Nuclear 

Reservation was buih in 1943 "as a top-secret installation to manufacture material for the 

Manhattan Project atomic bomb" (Shulman 1992:94). Throughout the 1940s, engineers 

built "three plutonium reactors, three chemical processing plants, sixty-four underground 

storage tanks, and a complete town of 4,000 new homes" (Shulman 1992:96). The prime 

mission of the Hanford Site up until 1989 was primarily the production of plutonium for 
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national defense and management of resulting waste (Hanford Site Environmental Report 

1997). It is considered the first plutonium production facility in the world and produced 

the plutonium in the first atomic bomb tested at the Trinity Site in New Mexico as well as 

the bomb dropped on Nagasaki, Japan (Dunlap et al. 1993; Stenehjem-Gerber 1992:1). 

The Hanford facility reached its highest production level during the I960's when 

it had nine production reactors in operation. However in the late 1980's, all weapons 

material production was halted (Hanford Site Environmental Report 1997). The facility 

underwent several primary growth or expansion periods since it was built in 1943. The 

initial constmction boom began, of course, in the early 1940's with the constmction of 

the original site. The federal govenmient, in addition to constmcting the facility itself 

also built the govemment owned town of Richland to house its employees. The DuPont 

Corporation was the original manager of the facility (Stenehjem-Gerber 1992). The 

initial constmction boom continued through WWII but subsided after the end of the war. 

In 1946, GE (General Electric Company) took over the management contract for the 

facility from DuPont. In addition, in 1947 "the civilian Atomic Energy Commission 

(AEC) took over from the military Manhattan Engineer District (MED)" (Stenehjem-

Gerber 1992:31). 

The first major postwar building boom took place from 1947 to 1949 when GE, in 

conjunction with the AEC made plans to greatly increase the plutonium manufacturing 

production. This expansion was the "largest peacetime constmction project up to that 

time" (Stenehjem-Gerber 1992:33). Almost immediately following the Hanford 

peacetime expansion, in both 1950 and 1953, two additional growth spurts occuned. 

These two periods from 1950-1952, and 1953-56 are called the Korean War expansions 
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and during this time period plutonium production at the complex doubled (Stenehjem-

Gerber 1992:33). The election of Dwight D. Eisenhower as president in 1952 ushered in 

a new period of growth for the Hanford facility. Eisenhower's leadership brought a 

decrease in the country's conventional military forces and decreased post-war defense 

spending to $40 billion (Stenehjem-Gerber 1992). But, while conventional weapons and 

military forces decreased, Eisenhower's commitment to "massive retaliation" policy 

continued to greatly expand the stockpiles of atomic weapons and strategic bombs in the 

United States (Stenehjem-Gerber 1992). By 1963, this massive retaliation policy, 

combined with the response to the Cold War with the Soviet Union put the manufacture 

of plutonium at the Hanford facility at its maximum capabilities (Stenehjem-Gerber 

1992:53). 

These phases of increased constmction and production at the facility from 1943 

on, brought in thousands of new people. Initially, the federal govemment had built the 

city of Richland to house the operating personnel at Hanford, and by the end of World 

War n, the city contained about 13,000 people (Stenehjem-Gerber 1992:56). With the 

second major expansion of the Hanford facility at the end of the 1940's, the population 

increased to 23,000, topping out at 25,000 during the Korean War expansion. "The 

decision by the Atomic Energy Commission to release Richland from govemment control 

sent much of the population growth in the 1950's to Pasco and Kermewick, the other two 

large cities in the immediate region. By 1949, the Tri-Cities area was home to about 

65,000 people. At that time, the Hanford plant employed more than one-fourth of all 

persons engaged in operating U.S. atomic facilities and two thirds of all constmction 

personnel engaged in atomic work" (Stenehjem-Gerber 1992:56). 
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Up until the 1980's, the primary mission of the Hanford facility was the 

production of plutonium for national defense. When the production facilities closed in 

the late 1980's, the mission of the facility was diversified. The new mission included 

research and development in the areas of energy, waste management and envirormiental 

restoration. This mission also, of course, included extensive envirormiental remediation 

of historical contamination at the facility as well as the sunounding areas (The Hanford 

Site Environmental Report 1997). Of particular envirormiental concem is the apparent 

leakage of about 750,000 gallons of high-level radioactive waste from underground 

storage tanks on the Hanford tank 'farm' (Shulman 1992). 

In addition to the leakage of radioactive liquid waste, papers released by the 

federal govemment reveal that during the first decade of Hanford's operation, officials at 

the facility "knowingly released nearly half a million curies of airbome radioactive 

particles-secretly exposing more than 10,000 residents to dangerous levels of radiation. 

By comparison, the well-knovm 1979 accident at The Three Mile Island nuclear reactor 

in Harrisburg, Permsylvania, released less than thirty curies" (Shulman 1992:95). 

High-Level Nuclear Waste Repository 

When the information concerning both the waste leakage and the deliberate 

release of toxins at the facility became public, many of the local residents expressed 

bewilderment and grief (Stenehjem-Gerber 1992:213). In the months following the 

information being released, four class-action lawsuits were filed against both the past and 

current operators of the facility. The lawsuits charged "deleterious health effects and 

decreased property values in the Hanford vicinity" (Stenehjem-Gerber 1992:213). In 
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addition, "the local newspaper expressed anger at the DOE for keeping the data secret for 

so many years, terming the secrecy itself'an outrage of huge proportion'" (Stenehjem-

Gerber 1992:213). This exemplified a big shift in the way local residents viewed the 

Hanford facility as well as the govemment. In the past, the area has always been proud 

of its 'patriotic' part in weapons production from World War II through the Cold War. 

Whereas most of the country was begirming to question the wisdom and safety of nuclear 

energy and its byproducts, in the 60's and 70's, the residents in southeast Washington 

tended to welcome it. For example, a well-publicized shipment containing an entire 

reactor core discarded from a nuclear power plant in Permsylvania was coming to 

Hanford for burial and a large number of people were gathered outside the facility to 

await its arrival (Shulman 1992:96). What is notable about this incident is that the crowd 

that gathered was welcoming the shipment not protesting it. This is particularly relevant 

in the context of the environmental movement underway in much of the country at the 

time (Shulman 1992:96). Finally, in May of 1989, after intense stmggle, protest and 

negotiation, the Hanford Federal Facility Agreement and Consent Order, also known as 

the Tri-Party Agreement, was signed. This document, which agreed to an expensive, 

detailed cleanup schedule of the envirormiental damage at the Hanford Site by 2018, was 

signed by the DOE, the EPA and the state of Washington (Stenehjem-Gerber 1992:210). 

Opposition 

Subsequent investigations into the release of materials and other contamination 

associated with the facility, culminated with two major federal studies. The Hanford 

Envirormiental Dose Reconstmction Project was funded for $15 million by the DOE and 
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began its work in 1988 through the Pacific Northwest Laboratories of Richland. The 

other study, funded for $5 million by Congress in 1988 was the Hanford Thyroid Disease 

Study (Stenehjem-Gerber 1992:202). During this period of intense scmtiny and interest 

in the health and environmental problems stemming from the Hanford facility, activism 

in the area began to increase. As mentioned earlier, what had once largely been a quiet, 

pro-nuclear group of communities began to change tenor. One of the first opposition 

groups, the Hanford Education Action League (HEAL) was founded in 1984, made up of 

citizens in the Spokane area who were alarmed by the American nuclear establishments 

lack of accountability (HEAL Homepage 1999). This organization initially included 

about 300 members and defined its mission as "provid[ing] research and education on 

nuclear weapons production" (HEAL Homepage 1999). HEAL considered itself at the 

time, a "reliable source of information on Hanford and an effective voice for public 

accountability in Hanford operations" (HEAL Homepage 1999). 

Another important opposition organization also formed during this time period, 

made up of current and former Hanford area residents. This group is known as 

"Downwinders" due primarily to the fact that members "lived in the pathway of some 

waste emissions from Hanford..." (Stenehjem-Gerber 1992:203). The purpose of this 

group is to gain public attention to their stories and to "identify medical resources in 

radiogenic health effect" (Stenehjem-Gerber 1992:203). In addition, a Downwinders 

Information and Support Group formed in Seattle in 1989 and the San Francisco based 

advocacy group, the National Association of Radiation Survivors, established a Hanford 

chapter in 1988 (Stenehjem-Gerber 1992:203). 
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There was another important issue/event regarding the Hanford facility also 

taking place during the 1980s. With the winding down of plutonium production in the 

late 1970s across the country, the Hanford facility broadened its activities to such things 

as commercial nuclear activities, including waste storage. Hanford had begun to be a 

temporary storage site for both low-level and high-level nuclear waste from commercial 

reactors across the country (Dunlap et al. 1993). So when the federal govemment and the 

DOE went shopping, in the mid-1980s, for a place to put a permanent high-level nuclear 

waste repository, Hanford seemed a logical choice (Dunlap et al. 1993). In 1984, 

Hanford was selected as one of nine semi-finalist sites and was listed as a finalist in 1986. 

It was observed that many "Washington residents were far from enthusiastic about the 

selection of Hanford for a permanent repository" (Dunlap et al. 1993:136). Opposition to 

placing the repository in Washington State had grown substantially since 1983. 

However, the Tri-Cities area, made up of Richland, Kermewick and Pasco, whose 

populations contain a large quantity of Hanford employees and whose economic 

development depends on the nuclear industry, remained largely pro-nuclear (Dunlap et al. 

1993:136). In fact, "its presumed favorable political climate was acknowledged in the 

site selection process, and the weight given to this factor presumably led to Hanford 

being a finalist, despite its relatively unfavorable geological characterization" (Dunlap et 

al. 1993:136). 

As discussed previously, the Downwinders emerged in the 1980s as an opposition 

group "who began to claim that their families and neighbors suffered disproportionate 

rates of serious maladies such as thyroid cancer, due to operations at Hanford" (Dunlap et 

al. 1993:139). The convergence of issues, Hanford being chosen as a potential home for 
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a high-level nuclear waste repository and the exposure of the past leakage and emission 

discharges at the facility, began to generate serious concem and vocal opposition among 

residents of Spokane and eastem Washington State (Dunlap et al. 1993). According to 

Dunlap et al. (1993:139) "the Downwinders' claims were given additional credibility 

after a powerful, award winning series of investigative articles appeared in the Spokane 

Spokesman-Review, the largest circulation newspaper east of the Cascade Mountains." 

Again the Spokane based Hanford Education Action League was very prominent in this 

anti-Hanford movement. Much of HEAL's work during this period was to issue reports 

regarding health threats posed by radioactive waste and to point out that Spokane was on 

the most likely rail and tmck routes for transporting the waste to the facility (Dunlap et 

al. 1993). 

However, before reaching final approval of the sites by the President, the process 

for selection was sidetracked and the DOE armounced its plans not to locate a sister site 

in the East (Swazo 1996). In addition, due to such problems as long delays and high 

costs associated with the NWPA siting process. Congress had come to the decision that it 

was necessary to amend the existing law. So in December of 1987, Congress amended 

the NWPA through the Omnibus Budget Reconciliation Act of 1987 (Swazo 1996:133). 

Due to the passage of the 1987 amendments, the assessments of the finalist sites in the 

West were halted since the new amendment deemed Yucca Mountain (one of the three 

original finalist sites) as the only option for the location of the first high-level nuclear 

waste facility (Flyrm et al. 1997:9). The previous selection process as set forth by the 

Nuclear Waste Policy Act, that sought to ensure faimess and technical accuracy was 

abandoned. Some (Flynn et al. 1997:7) argue that everyone seemed to view the 
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amendment that designated Nevada as the site "as an opportunistic choice based on 

Nevada's weak political position in Congress." However, severe difficulties with placing 

the repository at Yucca Mountain have occurred. A lack of cooperation between the state 

of Nevada and the DOE, largely attributed to 'hard feelings' stemming from the state's 

sole site designation status, has impeded program implementation (Kraft et al. 1993). As 

of this writing, problems with the site, such as geology and high costs have played a large 

role in keeping the repository from being finished. 

New Mission 

In 1996, the DOE came up with a 'dual strategy' to help in the disposal of 50 tons 

of surplus bomb-grade plutonium. The dual approach consists of a plan to "bum some 

surplus plutonium in reactors and bury other nuclear materials in highly radioactive glass 

or ceramic logs" (McBride 1996). The Hanford Reservation, along with the Savarmah 

River site in South Carolina, was named as a finalist site for the burial of the excess 

plutonium. Opposition groups such as HEAL opposed the burial of more hazardous 

waste at the facility, citing its current waste and contamination difficulties. However, a 

decision by the Senate in April of 1997 forestalled more protests. The Spokane 

Spokesman-Review on 16, March 1997 reported that the Senate approved a bill "to send 

the radioactive leftovers from the nation's nuclear reactors to Yucca Mountain, Nevada." 

This in effect, took Hanford out of the miming as an interim storage facility. 

Even with the news that no new waste would be deposited at the site, controversy 

was still raging over past contamination. While the state of Washington, the DOE and 

the EPA had come to an agreement on cleanup and remediation at the facility, efforts had 
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been slow up to that point and plagued with cost overruns and delays. In June of 1998, 

the Spokane Spokesman-Review reported that state and federal environmental officials 

told Hanford managers that more delays in the clean-up efforts would not be tolerated. 

However, on 16,October 1999, the Spokane Spokesman-Review reported that 

Washington's Attomey General filed an agreement in U.S. District Court that would 

allow the state to file an immediate lawsuit if deadlines for cleaning out Hanford's leaky 

underground tank farm were missed. 

In addition to serious clean-up problems, Downwinders' were still dealing with 

the repercussions of the govenmient's admission of radioactive emissions. A large, class-

action lawsuit was filed by the Downwinders in 1990. However, the Spokane 

Spokesman-Review on 25, August of 1998 reported that a federal judge had dismissed 

claims of thousands of people suing Hanford. A second ruling, reported by the Spokane 

Spokesman-Review on 01, September 1999, in U.S. District Judge Alan McDonald's 

court in early September tossed out even more claims for Hanford related radiation 

damages, leaving only about 200 people with 'valid' claims. The Downwinders claim 

that the Hanford Thyroid Disease Study by the Centers for Disease Control is largely to 

blame. The study, as reported in the 18, June 1999 Spokane Spokesman-Review, 

originally claimed to have found no linkage between Cold War radiation emissions at the 

Hanford facility and the incidences of thyroid and other cancers in the communities 

around the reservation. However, the $18 million draft study later reported what they 

called a 'weak' link between the airbome contaminants and cancer in residents. 

Downwinders are still protesting the findings. Public meetings were held in June of 1999 

to argue the CDC's findings. 
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In March of 1999, the Spokane Spokesman-Review reported on 29, March 1999 

that HEAL was disbanding after 15 years. Executive Director Lyime Stembridge says 

public interest in Hanford has significantly waned and the group can no longer afford to 

continue its activist role. 

Arguably, the opposition to both the high-level waste repository and expansion of 

the Hanford mission was/is a bit more aggressive than seen at the Pantex facility in 

Texas, and it appears that much of that initial oppositional behavior came from groups 

outside the inmiediate proximity, from other parts of the state. While this case study only 

scratches the surface of protest and environmental groups at work in the Hanford area, 

many of the group's purposes, such as HEAL, is about current conditions and actions at 

the facility. They serve more as a watchdog organization than an oppositional group. As 

such, the specific politics of each group is not overly relevant to this study. In addition, 

the Hanford Reservation does not enjoy the almost stellar record of the Pantex facility in 

terms of contamination and leakage and Hanford has been host of several major leakages 

as well as the Federal govemment admitting to hazardous working conditions at the 

facility in its past. Whether this has any impact on risk perception remains to be seen. 

The next chapter lays the theoretical groundwork for the research study in this work. 
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CHAPTER V 

THEORETICAL MODELS AND HYPOTHESES 

Interest in environmental issues has increased dramatically in the past several 

decades, not just among experts but also among the general public. Despite the growing 

interest, there is still ambiguity about the ways in which different groups of people 

actually think about the envirormient, the mechanisms through which attitudes are formed 

and changed and how one might account for individual differences regarding 

envirormiental consciousness and responsibility. This appears to be even more 

problematic for such high profile issues like nuclear energy and nuclear waste. There are 

a variety of theoretical approaches about the way in which citizens make their decisions 

regarding different issues. However, most of the approaches fail to account for 

attitudinal stmctures formed by citizens when faced with specific issues of prime 

importance to them, such as when they are in close proximity to the issue, as in the siting 

or expansion of a nuclear waste facility. 

This chapter explores the theoretical framework of how citizens might view the 

risks perceived to be associated with hazardous facilities. More specifically, this work is 

concemed with individual risk perception in communities with a nuclear history that have 

also faced both the possibility of the siting of a high-level nuclear waste repository in 

their and expansion of the current nuclear facility to include more waste. The factors 

relied on by citizens to formulate their perceptions on the issue of nuclear waste facilities 

in their midst are developed and a new risk perception model hypothesized. Each 

variable included in the model to explain risk perception at the local level is discussed 
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and hypotheses formulated as to their relationship to risk. The objectives and hypotheses 

to be explored are as follows. 

HI: What makes up the attitude constmct of risk perception at the local level in 
the context of historical proximity to a cunent nuclear facility? 

Ha: Higher tmst in officials results in lower risk perception. 

Hb: Increased levels of knowledge about nuclear waste issues results 
in lower risk perception. 

He: Closer proximity (in actual mileage) from a current nuclear site is 
associated with higher perceptions of risk. 

Hd: Sociodemographic variables (age, gender, education, 
income, children) are associated with levels of risk perception. 

Hdi: Older persons are likely to have lower perceptions of risk. 
Hd2: Being female is associated with a higher perception of risk. 
Hds: Higher education level is associated with a lower risk 

perception. 
Hd4: Higher income level is associated with a lower risk 

perception. 
Hds: Having children is associated with a higher perception 

of risk. 

Citizen Decision Making 

Post-material values have been put forth by scholars (see Inglehart 1977) to 

explain the apparent shift in recent decades from a state of apathy to increased 

envirormientalism. The thesis argues that post-material values tend to emphasize things 

such as quality of life and environmental protection, as opposed to the former materialist 

values of economic growth and traditional security strategies (Inglehart 1977; 

Rohrschneider 1988). The post-material outlook stems from post-war generations having 

grown up during a time of relative security and economic prosperity. However, while the 

post-material values thesis speaks generally to changes in values in industrialized 
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societies, it does not speak specifically to how individuals tend to formulate their 

attitudes on certain envirormiental issues. While society as a whole may appear to be 

more environmentally aware today than in the pre-war years, each individual is likely to 

have differing degrees of awareness of on specific issues. The question to address then 

becomes: How do individuals formulate an opinion on specific and contextual 

environmental issues? Is the process different for issues that directly affect them, such as 

a nuclear waste facility then for more distant, intangible issues, such as global warming? 

The research presented in the following chapters addresses such questions. 

While studies have been done in recent decades discussing the changing levels of 

envirormiental concem, the trend has been more toward understanding what kinds of 

people are interested in envirormiental concems (Van Liere and Dunlap 1980). Little 

attention has been give to the formulation of attitudes on specific environmental issues 

among citizens. Along these lines, as discussed earlier, citizens have changed their value 

stmcture and are now argued to subscribe to what is termed by some as the new 

environmental paradigm (NEP). The NEP lends a "belief in the limits of growth, the 

necessity of balancing economic growth with envirormiental protection, the need to 

preserve the balance of nature, and the need for humans to live in harmony with nature" 

(Scott and Willits 1994:240). Scott and Willits (1994) contend that while research has 

been conducted to explore which groups in society in particular subscribe to the NEP, 

and that a majority of Americans do express a notable level of environmental concem in 

general, many of those do not actually translate that concem into action. An 

understanding of both the attitude itself and its subsequent behavioral pattern are 

important components of understanding environmental concem (Scott and Willits 1994). 
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This appears to be especially tme when it comes to concem for specific environmental 

issues, such as nuclear waste. 

Kuklinski et al. (1982) discuss several competing frameworks for citizen decision 

making on the issue of nuclear energy. The authors argue that there are several different 

ways in which people may choose among certain policy options when faced with an issue 

such asa nuclear energy. Of particular theoretical importance to the research in this 

dissertation is Kuklinski et al.'s (1982) idea of the relevance of core values for citizens in 

forming ideas or choosing among policy options. According to the theory, citizens are 

likely to draw upon sources or 'core values' formed prior to the emergence of the issue in 

their lives (Kuklinski et al. 1982). The authors further argue that in the case of nuclear 

energy, which was the focus of their study, when faced with all the pro's and con's of the 

debate, citizens will retreat and fall back to their previous feelings on technology. In the 

case of nuclear energy, technological feelings are the core value at work on attitude 

formation (Kuklinski et al. 1982). However, in terms of the issue of nuclear waste in 

their community, it is not so much the technological aspects of the issue that citizens are 

likely to fall back on when faced with such complexities, but more of a general affect or 

feeling. In particular when faced with such an issue in their community or 

neighborhoods, the core value is more of a self-interested nature. The question becomes 

one of how the issue will affect them directly. 

In formulating an opinion regarding something as emotional and complex as 

nuclear waste facilities, individuals must have some referent upon which to base their 

opinion on. Risk perception, in terms of nuclear waste facility siting, is a local issue 

since those are the areas most directly affected and that have to deal with the issue on a 
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daily basis. As such, individual's faced with such a facility in their community will tend 

to filter out the excess information, usually of the scientific and technical variety, and rely 

mostly on affect or feelings of self-interest when formulating their risk perceptions. 

Thus, how those individuals view the risk associated with waste most likely stems more 

from self-interest than it does from some larger, more intangible idea. If individuals in a 

community faced with a potential nuclear waste dump, have high perceptions of risk 

associated with such a facility, then according to the literature, there is a higher likelihood 

of opposition and gridlock. Kunreuther et al. (1990:472) argue "that an important step in 

attempting to develop a mutually acceptable agreement between parties is to understand 

how the public perceives the repository." In order to understand the behavior we must 

first understand the formulation process for risk in the unique situation of siting a nuclear 

waste facility. In order to do this, a review of previous models is in order as well as a 

discussion of the new proposed model. 

Risk Perception Models 

Past incidents such as Three Mile Island have lent itself to the already inherent 

fear associated with the nuclear industry and nuclear waste in general. Some of the most 

militant envirormiental opposition has been directed toward hazardous waste facilities, 

including nuclear as well as chemical. As previously discussed (see Chapter II), this 

opposition is commonly associated with the idea of NIMBY or 'not in my backyard.' 

Since the NIMBY phenomenon appears to be enhanced by a general fear of nuclear 

anything considered 'nuclear' or 'radioactive,' the fear can often be translated into action 

and cause potential projects to be delayed or even stopped. In addition to the public's 
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fear and outrage regarding possible contaminants, the confidence once felt for 

govemment leaders and the nuclear industry has taken a dramatic downturn. According 

to some scholars, "[t]his has created a profound crisis of legitimacy in American politics" 

(Mazmanian and Morrell 1990: 127). The unfortunate consequences of these attitudes 

has been the inability to continue to balance between the need for environmental 

protection and the need for nuclear waste storage facilities, thus pitting environmental 

protection against development, from local communities to the federal govemment 

(Mazmanian and Monell 1990). Fear and lack of tmst appear to be some of the most 

important underlying factors in NIMBY behavior. Understanding risk perception in local 

contexts is the first step in successfully implementing a difficult siting policy. 

Old Models 

Kraft and Clary (1990: 302) lay out what they term the "basic model of NIMBY" 

and argue that this conventional view portrays the public response or NIMBY behavior as 

oppositional behavior stenmiing from perceived risk due to proximity to a proposed 

facility. Further, according to the model, the NIMBY phenomenon is a "function of: 1) 

distrust of the project sponsor; 2) limited information about the siting issue; 3) attitudes 

toward the project that are local and parochial, and which do not consider broader 

ramifications; 4) an emotional orientation toward the conflict; and 5) a high level of 

concem about project risks" (Kraft and Clary 1990: 302). The NIMBY model makes an 

important cormection by displaying evidence that "proximity to a project does result in a 

greater likelihood that it is viewed negatively; it is considered riskier by those living 

nearby. As perceived risk increases, so does opposition" (Kraft and Clary 1990: 303). 

However, in indicating that risk perception is a cmcial element and linking it to the 

NIMBY response, the authors have overlooked what constitutes that risk perception 
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itself What of the factors that lead to risk perception? Do historical context and 

proximity make a difference? My research focuses on the argument that localized risk 

perception and its conesponding attitudinal stmcture are cmcial components of the 

overall phenomenon associated with hazardous waste facilities and, as such, should be 

dealt with separately and more specifically. Further, as Kraft and Clary (1990:303) point 

out the cognitive dimension associated with the knowledge, or lack of knowledge, 

citizens have regarding a proposed site, and argue that "the prevailing view is that they 

[citizens] have limited knowledge, thus fueling misconceptions and producing and 

"overreaction" to a siting proposal." In addition, they note that this linkage has not been 

directly tested but does show the importance of knowledge in regards to perceived risks. 

This linkage will be explored more fully in the risk perception model in my research. 

In seeking to understand the risk perception constmct more fully, Desvousges et 

al. (1993), (see also Kunreuther et al. 1990) constmcted a conceptual framework of risk 

perception. Their model, in short (see Figure 5.1), argues that "perceived risk of a high-

level nuclear waste repository is a function of: knowledge of repository issues and 

previous experience with nuclear issues; a variety of attitudes; subjective characteristics 

of the repository risk; and background and other individual characteristics" (1993:176). 

In addition, they determine that both trust in goverrmient and the entities responsible for 

both placement and management of the site are important variables. In the Desvousges et 

al (1993:176) model, the subjective risk characteristics include such factors as "dread, 

controllability, scientific understanding, and risk to future generations, while the 

individual characteristics are mainly composed of the standard socio-

economic/demographic variables." 

63 



Individual 
Characteristics 

Age 
Sex 

Race 
Education 

Income 
Children 

Individual's 
Relative 

Location to 
Repository 

Knowledge of 
Repository 
Issues and 

Experience with 
Nuclear Issues 

Attitudes Toward 
Repository Siting 

Tmst in Fed. Govt. 
Nuclear Attitudes 

Political Persuasion 
Expected Economic 

Benefits 

Characteristics of 
the Risk 

Scientists 
Understanding 

Dread 
LLkelihood of 

Radiation Disease 
Risk to Future 
Generations 

Perceived 
Risk from 
Repository 

Figure 5.1: Desvousges' et al. (1993) Risk Perception Model 
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While the risk perception model in my research bonows from some of the same 

conceptual framework as Desvousges et al (1993) and other previous models, there are 

some important differences. My research is concemed primarily with how local 

communities perceive the risks associated with a nuclear waste repository. Previous 

models (such as Desvousges et al. 1993) try to explain risk perception for individuals at 

the national and state level. However, these models do not serve to explain risk 

perceptions in local communities that, in addition to a proposed new facility, have past 

histories of nuclear facilities in their area. A case study conducted by Fitchen, Heath and 

Fessenden-Raden (1987:31) found that "risk perception is a complex and dynamic 

process that is influenced by the local context in which the risk is embedded and by the 

manner in which this risk is addressed." Even though the authors in the study are 

discussing risk perceptions in a different envirormiental area (groundwater 

contamination), they do make an important argument in that "the social constmction of 

risk at the local level is influenced by factors in the local context in which the risk is 

embedded" (Fitchen et al. 1987:31). Ofthese factors, the most important are: citizen 

trust in their local officials, community leaders' concem about the risk and resident 

familiarity with the contaminant. By drawing on these previous studies and 

reconceptualizing the old models, the risk perception model in my research seeks to 

explain more fully the localized phenomenon of risk perception in the context of nuclear 

waste repositories and as such argues that a modified risk model is in order. 

Hypothesized Model 

The Desvousges et al. (1993) model is a general model trying to predict state and 

national attitudes toward the risks associated with the potential siting of a high-level 

nuclear waste repository. The variables depicted below in Figure 5.2 are a modification 

of the previous model (see Desvousges et al. 1993) designed to better explain risk 
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perception at the local level in terms of communities already living in close proximity to 

an existing facility and facing the possibility of a proposed new waste facility. 

Trust in Officials 

Knowledge of 
Nuclear Issues 

Proximity 

Age 
Income 
Education 
Gender 
Children 

Risk 
Perception 

Figure 5.2: Hypothesized Risk Perception Model 

Independent Variables 

There has been a fair amount of research into the concept of risk perception and 

even some research on risk in terms of the issue of nuclear energy and nuclear waste. 

Desvousges et al. (1993) have constmcted a conceptual framework of risk perception that 

seeks to explain attitudes of risk at the national level. While the model represents a good 

foundation for the risk perception constmct generally, it is arguably not the best model to 

explain the localized context of the issue, which I argue is very important in siting 

nuclear waste facilities. The previous model does include a variable for experiences with 

nuclear issues but does not adequately conceptualize this dimension for a local context 
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and the model does not test for proximity to a cunent facility, arguably a critical factor at 

the local level. In addition, variables such as 'Characteristics of the Risk' are not useful 

variables in a model explaining local attitudes, as the immediate proximity in the local 

context of the risk overshadows long-range thoughts on the dangers such as found with 

the idea of risk to future generations. This risk is an immediate one to a local 

community, not a long-range one as would be found at the national level. So, while a 

good foundation from which to build, the Desvousges et al. (1993) model does not appear 

to be the best attitudinal model for individual risk perception of nuclear waste facilities at 

the local level. 

Again, utilizing some components of the previous model, I have formulated a new 

risk perception model that seeks to better explain individual risk perceptions of risk 

toward nuclear waste facilities at the local level. The hypothesized important variables in 

the new model are: trust in officials, knowledge of nuclear issues, proximity to a cunent 

nuclear type facility and sociodemograhic variables such as age, income, education, 

gender and children. As previously discussed, risk perception is the dependent variable 

under consideration in this research paper. The following section describes each 

independent variable as specified by the model and its hypothesized relationship to the 

dependent variable, risk perception, 

Tmst 

Perhaps one of the most important variables in the model is tmst. Some research 

(Brody 1985; Kunreuther et al. 1990) has speculated that opposition to using nuclear 

energy develops out a profound fear of accidental leakage or contamination. There is 

also concem regarding the growing distmst among the public of those business and 

govemment entities in charge of nuclear facilities. In addition, researchers have found 

that regardless of their stance on nuclear issues, the degree of tmst in the goverrmient by 
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the public appears to be a key determinant affecting attitudes in siting decisions 

(Desvousges et al 1993). Similariy, Mushkatel et al. (1993) found that citizens' tmst in 

officials affected citizen attitudes toward waste repositories. Specifically, they 

hypothesized that "the greater the tmst in various levels of govemment and energy 

agencies, the more positive would be one's views on the repository" (Mushkatel et al. 

1993:250). In other words, higher levels of tmst in govemment leads to lower concem 

about the potentially harmful effects of the repository and as such they viewed the site 

and its potential related risks less seriously. As tmst in higher levels of govemment, such 

as at the federal level continues to decline somewhat, tmst in local officials may be 

viewed as increasingly vital. So in keeping with the previous findings, I hypothesize in 

the new model that higher trust in government/industry is associated with lower 

perceptions of risk. However, arguably, in the local context, the tmst variable is actually 

more important than previously considered. With decreasing amounts of trust at the 

national level, tmst at the local level, especially with an issue such as nuclear waste 

placed in the community or area, is extremely cmcial to a successful project siting. 

Therefore, the variable is included in the new model but is considered to be an even more 

critical factor than in previous studies conducted at the national level. 

Knowledge 

According to some studies (Dunlap et al. 1993; Kuklinski et al. 1982), specific 

and general knowledge are thought to be important variables in understanding how 

people view risk. A common perception is that public opposition to nuclear power is due 

to simple ignorance of the issue (see Kraft and Clary 1991). The new, high-tech 

industries such as nuclear energy have given rise to complicated, new concems about 

waste and the environment. Radioactive waste is fairly often perceived as a particularly 

dangerous hazard. In addition, disposing safely of waste from nuclear power plants and 
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military usage is an extremely complicated and politicized issue, difficult on both the 

social and political spectrum. Arguably, the level of knowledge about nuclear waste and 

nuclear power remains fairiy low among the general public (Kraft et al. 1993). 

According to some researchers (Kunreuther et al. 1990) it is uncertain whether greater 

amounts of information would reduce or increase public concem, but argue that improved 

public understanding of waste management problems is potentially cmcial for developing 

an informed public policy. Further, Kraft and Clary (1991:303) point out the cognitive 

dimension associated with the knowledge or lack of knowledge citizens have regarding a 

proposed waste site and argue that, "the prevailing view is that they [citizens] have 

limited knowledge, thus fueling misconceptions and producing an 'oveneaction' to a 

siting proposal." 

In an earlier Texas panhandle study, researchers found a link between greater 

knowledge about nuclear waste programs and high envirormiental risk estimates (Brody 

and Fleishman 1993). Further, similar research studies (Kraft et al. 1993; Rosa and 

Freudenberg 1993) have found that greater knowledge about nuclear waste is associated 

with an increase in concem regarding the potential risk associated with nuclear energy 

and it's components, such as waste repositories. As suggested the issue of the importance 

of knowledge as a variable is debated in the literature. I included the variable in the 

model however in an effort to possibly shed light on this debate. However, as knowledge 

levels pertain to local communities and risk perception, the variable's significance is 

ambiguous. 

On the one hand, it could be hypothesized that increased knowledge about nuclear 

waste issues results in lower risk perception. A hypothesized negative relationship might 

result for several reasons. Most importantly, the local communities in my study have had 

a long previous relationship with a nuclear type facility in their area. This long term 

'exposure' to such an issue bolsters the claim of increased knowledge by residents. 
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Typically, corporate, govenmient, business development and environmental interest 

groups operate in their area and the existing facility is a key focus of their activities. This 

in turn, exposes citizens to more information, which gives them the potential for a greater 

understanding of the issues. 

However, the long-term exposure to the issue (historical context) might actually 

work to 'kick out' the knowledge variable in terms of significance to the model, since the 

historical proximity might mitigate the effects of knowledge. The same long-term 

historical exposure that might give them access to more information on nuclear issues 

might also desensitize those same citizens to the risks since proximity could breed 

complacency. As such, the knowledge variable might not play a significant role and not 

be found significant in the final analysis. However, the inclusion of the variable in the 

model is necessary in light of this debate. 

Proximity 

In addition to knowledge, proximity has been shown to be an important variable 

in perceptions of risk of nuclear waste repositories. Kraft and Clary (1991) use data from 

public hearings in the East and Midwest on repository siting and in analyzing the NIMBY 

response and concluded that relative proximity to a potential site gives an increased 

likelihood of a negative reaction by the citizens/community. Further, respondents' level 

of risk tolerance was related to their projected proximity to the site. Meaning, the closer 

you were to a potential site, the greater your risk perception and your opposition to the 

project (Kraft and Clary 1991). But this finding is derived from respondents anticipating 

proximity, such as from a potential site location, not from actual proximity to an existing 

site. It has also been noted that there may exist a 'shadow* effect (Kraft and Clary 1991) 

on communities that have experience with other technological hazards. Meaning, if a 

community already has a hazardous waste facility, such as the Hanford Reservation in 
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Washington and the Pantex facility in Texas, then those communities are more likely to 

perceive risk differently than the general public. 

Findings have indicated that past experience with a similar hazardous facility 

increases the perceived risk associated with a new proposed facility (Mushkatel et al. 

1993:248). This finding, according to the authors, is particularly evident in terms of 

nuclear and radioactive hazards. However, another study has found "communities that 

already have risky facilities tend to have local cultures that have accepted such risk and 

will often accept still more risks" (Gerard 1994:110). This is based on the idea that those 

involved actively in the community, both economically and politically believe the 

benefits to outweigh the costs. Therefore, they do not share the view that these waste 

facilities are dangerous based on the assumption that people are less likely to fear what is 

familiar to them (Gerard 1994). However, this does not predict risk in relation to actual 

proximity within the community to the facility. This is my focus. I hypothesize that the 

closer an individual lives to the existing facility, the higher the risk perception. The 

previous model (Desvousges et al. 1993) was testing state and national attitudes and risk 

perceptions and did not actually test for individuals' location relative to the repository. 

The researchers failed to include the proximity variable in the regression model since in 

their Nevada surveys, the site would be located at least 100 miles away from the nearest 

substantial population center. Thus, the inclusion of proximity in the new model is 

important in seeking to understand the role that proximity plays in risk perception, 

especially at the local level. 

Sociodemographics 

Generally, most sociodemographic variables are not considered to be overly 

significant variables in the formulation of risk perception. However, in a local context, 

certain demographic variables may prove useful in explaining perception of risk among 
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individuals in a community. I have included only those sociodemographic variables 

thought to be most important in the model. 

Gender/Children 

Researchers have explored sociodemographic variables and the attitudes of 

citizens/public toward issues associated with the environment. Researchers argue about 

the relationship between gender and environmental issues. In terms of gender, one 

argument is that due to males generally being more politically active, more involved with 

community issues and on average have higher levels of education than females, that they 

will in tum be more concemed about environmental issues (Van Liere and Dunlap 

1980:186). The other side of the debate however, argues that females are less concemed 

than their male counterparts about issues such as economic growth and unemployment 

and are instead more concemed with environmental protection (Van Liere and Dunlap 

1980:186). In addition to these controversial findings, the literature (see Blocker and 

Eckberg 1989) also suggests that if the focus is on 'local' envirormiental issues, gender 

differences become more pronounced. This is especially tme if it has an aspect of safety 

and health associated v^th it (Blocker and Eckberg 1989:587). Specifically, however, in 

terms of risk perception, findings seem to indicate that women tend to rate envirormiental 

hazards as more likely than men (Brody and Fleishman 1993). My model also 

hypothesizes that women are more likely to have higher risk perceptions than men. 

However, the variable 'children' may actually be the important factor in regards to gender. 

There is some suggestion that families with children tend to rate risks differently (Brody 

and Fleishman 1993). However, one study found children unrelated to repository 

attitudes (Dunlap et al. 1993). In testing these competing contentions, I argue that both 

women and men with children living at home will have higher perceptions of risk 

regarding a waste repository in their area, due in large part to the nature of the facility. 

72 



Age 

The model points to another potentially useful demographic variable, age. 

Mushkatel et al. (1993:253) argue that "research focusing on the effects of various 

sociodemographic characteristics on environmental concems, nuclear attitudes and risk 

perception is quite mixed with regards to its significance and direction." Their research 

however, did look at the age variable and found that in terms ofthese issues, 

envirormiental concems, nuclear attitudes and risk perception, age was not a significant 

variable. Additionally, other researchers concluded that age is generally found to have a 

fairly ambiguous relationship to nuclear concem but have found that young adults are 

more likely to be concemed about nuclear waste disposal (Dunlap et al. 1993). In 

seeking to better understand this tenuous relationship with regards to age and perceptions 

of risk, I hypothesize that age is negatively associated with risk perception, meaning 

younger persons are more likely to have higher risk perceptions. This may be 

particularly important in looking at localized settings in that older persons may have been 

familiar with the facility in their area for longer periods of time. 

Education 

Researchers have found a moderately strong relationship between concem for the 

envirormient and education (Van Liere and Dunlap 1980:190). But what about education 

and perceptions of risk regarding nuclear waste repositories? A previous Washington 

State study found that higher education is related to holding positive attitudes toward the 

proposed repository (Dunlap et al. 1993). However, another study found the opposite to 

be tme. Brody and Fleishman (1993:127) found education to be "insignificant as a 

predictor of overall attitudes toward the repository as a function of expected risk and 

benefits." In regards to the localized risk perception model, I also hypothesize that higher 

education levels are associated with lower risk perceptions. 
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Income 

The final sociodemographic variable under consideration is income. Again, like 

education, income is a rather ambiguous variable in terms of risk. One study did find 

however, that higher income is "generally associated with lower expected risk..." (Brody 

and Fleishman 1993:127). In keeping with these findings, I hypothesize that higher 

levels of income are associated with lower risk perceptions in terms of nuclear waste 

repositories. In addition to this hypothesis, it might also be useful to test for a combined 

effect of education and income, since these two variables are usually highly conelated 

with one another. 

Summary 

Risk perception has been shown to be an important part of the NIMBY constmct, 

which most often manifests itself in oppositional behavior and can often gridlock 

potential projects. Previous models have tested a constmct of risk perception at the 

national level but are not adequately specified to explain risk perception at the local level 

and the important historical association some communities have with nuclear waste 

facilities. It is my contention that from a policy perspective of siting or expanding nuclear 

waste facilities, local conununity attitudes and the context from which those are drawn is 

extremely important. While only utilizing two case studies, with similar backgrounds, 

such as proximity to a nuclear facility, finalist sites for HLNW repository as well as 

probable expansion of the current facility to include more waste, nevertheless, 

explanatory value can be gained for policymakers for other communities as well. By 

drawing on previous models, a new explanatory model for risk perception of nuclear 

waste facilities is constmcted. The methodology and research design utilized for testing 

the model and hypotheses is laid out fully in Chapter VI. 
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CHAPTER VI 

METHODOLOGY 

In choosing the most appropriate research design and data collection method for a 

research project, there are several important issues that must be considered. Researchers 

must be guided by the topic of study and its attendant theoretical framework in choosing 

the best path for testing hypotheses. Researchers must decide what type of data are 

appropriate to the parameters of the design, and if those data are available or can be 

collected (Bickman and Rog 1998). This chapter will discuss the research design used in 

this dissertation. In addition, the selection of the two cases, Hanford and Pantex, as well 

as the method of data collection utilized in the research, is discussed. Questions 

regarding accuracy, validity and reliability are also considered. 

Research Design 

In order to test the hypotheses of risk perception among citizens in local 

communities faced with the prospect of the siting of high-level nuclear waste facility or 

the expansion of an existing waste facility, the methodological framework is important. 

Since the theoretical aspects of the risk perception model deal with the attitudes toward 

risk of individuals in proximity to a facility, communities faced with the prospect of a 

future repository should be included in the research analysis. Therefore, in choosing 

cases with which to test the model, a comparative method of research design is employed. 

It is argued that "social science research, including comparative inquiry, should and can 

lead to general statements about social phenomena" (Przeworski and Teune 1970:4). By 
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seeking the maximum number of similar characteristics between the cases, these common 

characteristics can be viewed as controlled for (Przeworski and Teune 1970). This can 

give researchers an advantage in viewing the 'intersystemic differences' as explanatory 

variables (Przeworski and Teune 1970:33). 

However, there are a few drawbacks to working with comparative methodology 

that should be addressed. Often, researchers are limited by the instmments used in the 

studies, such as survey questiormaires, in that they are often not identical in wording and 

content. Przeworski and Teune (1970:107) argue that in order for measurement 

instruments to be valid, they must be comparable and also reliable across systems. Thus, 

the "measuring instrument must yield consistent results regardless of the social system in 

which it has been applied" (Przeworski and Teune 1970:107-8). However, if these two 

problems can be addressed sufficiently then they are called equivalent measurements and 

can therefore be highly useful in explaining differences across systems (Przeworski and 

Teune 1970). These conditions will be addressed in the case selection and data collection 

section later in this chapter. 

In addition, researchers can use different design strategies in working with 

comparative methodology. Since traditional methods, such as controlled 

experimentation, are extremely difficult to conduct across system, such as communities, 

researchers can utilize a design that approximates the statistical controls found in 

experimental designs (Ethridge 1994). More specifically, for my research design, I chose 

a most-similar system method for selecting cases. In using most-similar systems design, 

one is picking cases in which a large number of commonalities exist. Przeworski and 

Teune (1970:32) argue "that systems as similar as possible with respect to as many 
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features as possible, constitute the optimal samples for comparative inquiry." The shared 

similarities, or characteristics in common between the systems lends credibility to the 

argument that the independent variables in the model are responsible for any differences 

found in the dependent variables, and not attributed to the differences between the 

systems (Ethridge 1994; Przeworski and Teune 1970). 

Case Selection 

Again, in utilizing a most-similar systems design, it is important that the cases 

have as many similarities as possible. The two cases chosen in my research share many 

common aspects as do the survey instruments used for each case. In the past decade, the 

federal goverrmient has only selected three main sites as potential finalists for the 

nation's first large scale, high-level nuclear waste facility and each has also been targeted 

for expansion as temporary waste storage facilities. These sites are: Deaf Smith County, 

Texas; Hanford, Washington; and Yucca Mountain, Nevada. Since the theoretical 

framework of my research centers on the risk perception of individuals living in a 

conununity faced with the possible siting of a waste repository, only two of the three 

finalist sites were chosen as cases for this study. While all three geographic locations 

have had at least a 50- year history of association with some type of federal nuclear 

facility, only two of the three areas met the additional necessary criteria for use in the 

analysis. These criteria, in addition to the location being chosen as a potential location 

for a new high-level nuclear waste repository, include relative proximity to an existing 

facility (20 miles or less), as well as a substantial population center (50,000 total or more) 

located within the proximity (20 mile) radius. 
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Only two of the three areas, Texas and Washington, have a sizeable community 

population in close proximity to the already existing facility as well as the site for the 

proposed new facility. Both cases chosen have fairly large communities located within a 

close proximity to the facility (20 miles or less). Yucca Mountain, Nevada, in contrast, 

does not have a substantial population center near the site. While some development 

does of course exist around the cunent Yucca Mountain facility, it is largely 

unsubstantial and consists mostly of temporary housing for facility persormel. The closest 

community with a large enough population for sampling purposes is Las Vegas, which is 

over 90 miles to the south of the facility and not considered to be in close enough 

proximity (20 miles or less) from the current or proposed facility site. Because of the 

lack of a substantial host community nearby. Yucca Mountain is not a useful case for my 

research. Since the theoretical framework here is concemed with the risk perception 

constmct among individuals in the host community, proximity therefore, is an important 

factor. 

First and foremost, the two sites share a long history of proximity to and 

involvement with, a federal nuclear facility. Amarillo has been home to the Pantex 

facility since 1942 when it was first built by the federal govemment. Although, the 

Pantex plant's original designation was the production of conventional bombs during 

World War II, the mission was subsequently changed by the Atomic Energy Commission 

(now the DOE), to a nuclear weapons assembly and disassembly facility. Similarly, the 

Hanford Nuclear Reservation was build by the federal govemment in 1943 as a 

plutonium processing plant. Its primary mission was the production of plutonium and 

waste management. Both sites were considered in the late 1980s as one of the top three 
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finalist sites by the DOE as home to the nation's first high-level nuclear waste repository 

(see Chapters 3 and 4). In addition to being a finalist, both facilities also have had to try 

and expand their existing operations. This expansion in both cases involves temporary 

storage of high-level plutonium. The end of the Cold War has dramatically reduced the 

need for plutonium processing and weapons assembly and as a consequence, both 

facilities have been vying to extend their operations to include other missions as well. 

For both areas, this could mean more on-site storage and waste. 

In both cases, the communities/sites are located in largely rural settings. For both 

areas, the facility represents one of the larger employees in the county, generating a 

significant amount of economic development. Further, both areas have roughly the same 

demographic pattems. According to the 1990 U.S. Census, Potter County (location of the 

City of Amarillo) has a population of 97,874. Likewise, Benton County, home of the 

cities of Richland and Pasco, has a population of 112,560. Demographically, the 1990 

Census reports that both areas are predominantly white (75% Potter and 91% Benton 

Co.). Hispanics makeup the second largest racial group with about 19% in Potter Co. and 

7% in Benton Co.). Both cities have fairly small populations of black and other racial 

groups (1990 U.S. Census Bureau). 

In addition to the common physical characteristics between the two cases, there 

are also important similarities between the two survey instruments utilized and their 

methodology. This is important since the unit of analysis in survey research is the 

individual. The follov^ng sections lay out the procedures used for constmcting and 

executing each survey. 
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Data 

The data used for this analysis comes from two sources. The first source is a 

survey conducted in the summer of 1997 by the Center for Public Service at Texas Tech 

University. The survey was conducted in the Texas Panhandle community of Amarillo, 

Texas and its surrounding counties. The second data set employed was the resuh of a 

survey conducted in 1987 in Washington State. This survey was conducted as part "of 

the state of Washington's assessment of the possible socioeconomic impacts of having a 

permanent high-level nuclear waste repository located at Hanford" (Dunlap et al. 

1993:136). The next section will discuss each data set in terms of content, constmction 

and testing. 

Pantex 

The Texas survey was conducted at the request of the Mason and Hanger 

Corporation in 1997, to assess the views of Amarillo residents about the recent increase 

in high-level plutonium pits stored temporarily at the Pantex facility. In addition, the 

federal govemment has listed the facility as a possible future home for an expanded 

program of plutonium processing. This expanded program would further increase the 

amount of stored plutonium and high-level nuclear waste at the facility, thus, at least 

temporarily making it a HLW repository. 

The survey instrument was written and conducted principally by Dr. Mark 

Somma of Texas Tech University's Center for Public Service. Telephone numbers were 

selected at random from Amarillo area prefixes, using the microcomputer-assisted 

telephone interviewing facility in the Survey Research Center in Mass Communications 
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Department at Texas Tech University, which listed prefixes by percentages and added 

randomized numbers. Interviewers then used the generated random telephone number 

lists in calling respondents. 

The initial survey instrument was written by The Center for Public Service 

faculty, including Dr. Somma. The survey questions themselves consist of various 

salience, attitude and demographic questions concerning the issue of nuclear waste 

disposal. The sociodemographic questions, such as age, education, income and gender, 

are composed of standard question format common in social science surveys like The 

University of Michigan's National Election Survey (NES). This usage of standardized 

question wording and content allowed the researchers some confidence in the survey's 

content validity and reliability. In addition, an independent group of senior faculty 

members in the Department of Political Science at Texas Tech (Dr. Nelson Dometrius, 

Dr. Charles Fox, Dr. Murray Havens) reviewed the original questiormaire and gave 

feedback. Based on this feedback, the original survey instrument was revised. 

The final questiormaire was pre-tested before the survey was formally conducted 

and consequently adjusted for time considerations (length of interview), as well as for 

any ambiguous or awkward wording. Approximately 25 pre-sample surveys (of the final 

sample size of 613) were completed within Potter County, to test for respondents 

understanding, timing, interviewer confusion and consistency (Somma 1997). 

The interviews were conducted from August 11 to August 16, 1997. The 

telephone interviews, lasting on average 15 minutes, were conducted in the survey 

research telephone bank at the Institute for Communications Research at Texas Tech 

University. A total of seventeen trained interviewers called telephone numbers between 
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6:00 p.m. and 9:00 p.m. on weekdays and between 11:00 a.m. and 2:00 p.m. on the 

weekend. Only adults, age 18 and above, were deemed eligible as respondents for the 

survey and phone numbers generated by the computer were called at least twice on 

different days if there was no initial response by an eligible respondent (i.e., if no one of 

age was at home, etc.). A target number of 613 responses were obtained and completed 

to give the researchers a simple random sample. Faculty from the Department of 

Political Science, the Center for Public Service and the Department of Mass 

Communications supervised the interview process (Somma 1997). 

Special attention was paid to the need for a sufficiently large sample of rural 

households in order to gain a representative sample (Somma 1997). The city of Amarillo 

(Potter County) is the single largest city in the area and tended to have a larger proportion 

of the telephone prefixes within its city limits. However, there are small towns and 

unincorporated areas in the rural countryside within the 20-mile radius of the Pantex 

facility that are also of importance to the study and are necessary in gaining a 

representative sample. Researchers, in an attempt to compensate for the larger proportion 

of Amarillo prefixes in the sample, over sampled for rural areas (Carson, Moore, Randall, 

Deaf Smith and Hutchinson Counties) by adjusting the percentage of prefixes called that 

lie outside the city of Amarillo itself In over sampling the mral areas, researchers gained 

a more representative sample of the area, which has several small towns and a large mral 

population that might not otherwise be adequately sampled. The final sampling 

distribution is 47% mral and 53% urban sampling. 

82 



Hanford 

The second data set employed in this analysis is the result of a survey conducted 

in 1987 in Washington. This survey was conducted as part "of the state of Washington's 

assessment of the possible socioeconomic impacts of having a permanent high-level 

nuclear waste repository (HLNWR) located at Hanford" (Dunlap et al. 1993:136). 

The researchers in the Hanford study created several drafts of the survey in order 

to adequately deal with issues such as reliability and validity. The primary researchers, 

Dunlap and Baxter, first reviewed "existing empirical research on nuclear attitudes" 

(1987:4). The first draft was given to the State of Washington for assessment and was 

reviewed specifically by the Office of High-Level Nuclear Waste Management and by a 

State Review Panel that consisted of academic from various colleges and universities 

across the state of Washington (Dunlap and Baxter 1987). In addition, a pre-test was also 

being conducted simultaneously with students from the University of Washington, in 

which students were administered the test. 

Due to feedback from all the sources, the researchers decided to imdertake a 

major revision of the questiormaire. Problems included questions deemed inelevant and 

also excessive length of the overall survey (Dunlap and Baxter 1987). Upon its 

completed revision, Dunlap and Baxter, conducted another pre-test of the survey, this 

time in three large cities in the state: Spokane, Seattle and Tacoma. Two separate pre

tests in the three cities were conducted and 20 individuals were chosen at random from 

the telephone book. The researchers decided to pre-test in those cities in an attempt to 

keep pre-survey publicity to a minimum with the two target counties of Benton and 

Franklin (Dunlap and Baxter 1987). 
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The researchers of the Hanford survey, Riley Dunlap and Rodney Baxter, used 

four random digit-dialing samples generated by Survey Sampling, Inc., a company 

specializing in this type of information, in order to achieve a random sample (Dunlap and 

Baxter 1987). The random digit dialed numbers allowed the researchers access to all the 

telephone numbers in the area to be surveyed, listed or unlisted. In addition, researchers 

felt it necessary to have a separate sample for the two counties of Benton and Franklin, in 

the target population (Dunlap and Baxter 1987). These separate county samples were 

necessary, according to the researchers, because one of the counties, Benton, is over three 

times the size of the other county, Franklin. The target number of 625 survey responses 

of the two counties' combined populations would have yielded a largely disproportionate 

sample (Dunlap and Baxter 1987). 

In order to deal with this sampling problem, the researchers chose to use a 

"disproportional stratified sampling plan for the two counties, purposely oversampling 

Franklin County and under sampling Benton County" (Dunlap and Baxter 1987:7). The 

researchers felt that about 400 completed responses from Benton County and at least 225 

from Franklin County would keep the margin of error to an acceptable level (under +/-5 

percent) (Dunlap and Baxter 1987:7). Researchers then conducted telephone interviews 

in the two counties. The telephone calls averaged 28 minutes in length and were begun 

on December 3*̂ ,̂ 1987 and ended on December 21, 1987. The phone interviews were 

conducted by "trained and supervised interviewers from Washington State University's 

Social and Economic Science Research Center's microcomputer assisted telephone 
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interviewing (MATI) facilities in the Public Opinion Laboratory" (Dunlap and Baxter 

1987:8). Interviewers were instmcted to make a minimum of five attempts at different 

times of day to each number listed in the sample. Only voting age adults, 18 and above, 

were deemed eligible as respondents (Dunlap and Baxter 1987). 

Methodology/Data Collection 

In selecting a research design, investigators are faced with several different 

problems that must be addressed. Researchers must be concemed with intemal validity, 

of which selection bias is of primary concem. In addition, intemal and extemal validity 

of both the design and the research instrument should also be addressed. Researchers 

should try to have as representative a sample as possible in order to gain confidence in 

the sample's ability to accurately reflect the population from which it is drawn. This is 

important in assessing extemal validity since researchers want to be confident that any 

relationships found in the analysis are likely to hold tme for the larger population (Cole 

1996). In other words, are the findings generalizable? Selection bias in sampling can be 

avoided by employing a randomization technique. Using probability sampling 

techniques, such as the simple random sample, sampling bias can be minimized. Both 

surveys (Pantex and Hanford) were conducted using random digit dialing techniques for 

phone interviews. In addition, both sets of researchers called respondents at different 

times of day and over a period of time, including both weekdays and weekends. 

Therefore, in both survey instmments, sampling bias was kept to a minimum by utilizing 

randomization techniques that allowed for each individual in the target areas to have as 
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equal a chance as possible at being chosen to participate in the survey and thus helping to 

eliminate problems with extemal validity. 

Survey data is considered highly reliable and valid if properly constmcted and 

conducted. In particular, researchers will often use standardized question and answer 

techniques to help ensure reliability. In the instance of the two survey instmments used 

in this study, the similarity and content of the questions and wording gives the researcher 

confidence that both the Pantex and Hanford surveys researched the same concepts. The 

exact wording of the questions used in each analysis can be viewed in the next section of 

this chapter. 

Finally, the appropriate selection of a research design helps to minimize 

difficulties associated with intemal validity when collecting data. While no one research 

design can effectively deal with all the problems associated with intemal validity, such as 

history, maturation, test reaction etc (see Cole 1996), researchers choose the best and 

most appropriate design available. Both sets of researchers in the Pantex and Hanford 

surveys used a random cross-sectional design in which respondents were randomly 

chosen from a larger population of subjects. Both cases chose counties that bordered the 

nuclear facility in the state and randomly sampled them to obtain roughly the same 

amount of responses (Pantex 613; Hanford 658). The combination of the research design 

selected for the survey instrument and its resulting random selection of respondents helps 

to give the researchers confidence in the intemal validity of the instrument. Cross-

sectional design and randomization help to adequately control for many of the threats to 

intemal validity in both surveys. Historical problems may be controlled for by choosing 

two cases with similar histories (most-similar systems design of the whole research 
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project) and since the survey was only conducted once, maturation of the subjects does 

not apply. Researchers in both surveys dealt with test reactions by minimizing the use of 

a pre-test to only a small amount of people so as to keep any affects it may have to a 

minimum. Again, by conducting the survey at a given point in time, differential loss of 

subjects is not an issue. In addition, as previously pointed out, randomization helps to 

control for selection criteria problems that may occur as well as any subject resentment 

(see Cole 1996). By accounting for each ofthese potential threats to intemal validity in 

choosing the research design for the survey instruments as well as the utilization of 

random sampling techniques, researchers can be fairly confident in the intemal validity of 

each of the survey instruments utilized in this study. 

The Variables 

In previous chapters, a discussion of each variable and the justification for its 

inclusion in the final model is explored. However, the operationalization of the variables 

in the model has not yet been fully discussed. The next section lays out each variable 

included in the model in terms of its question wording as well as it's coding scheme. 

Risk Perception 

The concept of risk perception is the dependent variable under consideration in 

this model. Using the theoretical framework as a guide (see Chapter V), questions were 

chosen in each survey to create the measure for the risk perception variable. In each 

survey, responses to the chosen questions were on a four point Likert-type scale ranging 

from "strongly agree" to "strongly disagree." In the Pantex survey, the questions (see 
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Table 6.1) used to measure risk perception range from recommending to a friend or 

family member a job at the facility as well as the respondent's belief in the potential 

health threat posed by Pantex. The responses to the questions are then summed to create 

the variable risk perception [Risk], as seen in Table 6.1. The variable is left as an interval 

level variable where a higher score represents a higher perception of risk. Using SPSS, a 

reliability coefficient, Cronbach's alpha, was conducted on the index in order to gain 

confidence that the questions comprising the index are indeed capturing the same 

concept. Cronbach's alpha is reported as a decimal fraction coefficient of conelation 

between the index and all other theoretically possible indexes. The resulting alpha score 

from the index was .7026, which allows for a greater likelihood of confidence in the 

index measure. The index scores range from 3-12 with a higher score indicating a higher 

perception of risk, as viewed in Table 6.3. In addition, the mean and standard deviation 

for the summative index are listed as well. 
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Table 6.1: Pantex Perception of Risk: 
Descriptives and Frequencies 

Survey Items 

"If someone close to me were 
looking for work, I would advise 
they apply for a job with Pantex." 

"Pantex does not pose any health 
threat to me personally." 

"Do you believe Pantex is a 
good corporate citizen?" 

Alpha=.7026 

Categories 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

Percentage (%) 

18.0 
61.8 
17.8 
2.4 

11.2 
57.1 
26.4 

5.3 

17.8 
72.0 

9.1 
1.2 

Source: "Environmental Educational Survey: Amarillo, Texas," Somma 1997. 

Likewise, the questions used to measure risk perception in the Hanford survey 

also were concemed with the respondent's answer on a four-point scale. Questions 

ranged in content from questions regarding potential threats associated with the Hanford 

site, and whether they feel tense and anxious thinking about living near a repository. The 

answers to the series of questions in the Hanford survey are recoded or flipped so that a 

higher score indicates a greater perception of risk. This recoding is done for logical 

reasons as well as to ensure that as similar coding as possible is utilized between the two 

survey samples. The questions used (see Table 6.2) in the Hanford survey to measure 

risk perception are then summed to create an index for the dependent variable risk 

perception [Riskperc]. Cronbach's alpha was conducted on the questions used to create 

the index to ensure that a good relationship exists between the variables in a multivariable 

index. The resulting alpha score was used to determine that the items in the index 
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measure the same concept. The alpha score for the index in the survey was quite high at 

.8271 for [Riskperc] in Hanford. Again, in the additive index for each survey, a higher 

score indicates a greater perception of risk. The scores on the index range from a low of 3 

up to a possible high of 12, as viewed in Table 6.3. The mean and standard deviation is 

also listed for the index summative measures. 

Table 6.2: Hanford Perception of Risk: 
Descriptives and Frequencies 

Survey Item Categories Percentage (%) 

"Just thinking about the 
possibility that the repository 
will be sited at Hanford makes 
me feel tense and anxious." 

"If the repository is located 
at Hanford, I would definitely 
want to move away fi"om 
Hanford." 

"It really bothers me to think 
about living in a state with the 
nation's first nuclear waste 
repository." 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

Strongly agree 
Agree 
Disagree 
Strongly disagree 

13.6 
17.9 
19.6 
48.9 

12.0 
6.6 

12.3 
69.1 

15.6 
11.3 
14.9 
58.2 

Alpha=.8271 

Source: "Public Reaction to Siting a High-Level Nuclear Waste Repository at Hanford: A Survey 
of Local Area Residents," Dunlap and Baxter 1987. 

Table 6.3: Perception of Risk Index: Descriptives 

Pantex Hanford 

Index Range 3-12 Index Range 3-12 

Mean=5.97 Mean=5.35 

Standard Deviation=1.61 Standard Deviation=2.82 
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Knowledge 

An individual's knowledge about nuclear waste issues has been used in past 

studies to assess attitudes toward repository siting as well as risk perception (see Brody 

and Fleishman 1991; Desvouges et al. 1993; Dunlap et al. 1991). In both sets of survey 

questions, respondents were asked specific questions about nuclear waste as well as about 

the facility itself This was done in order to ascertain the respondents' actual level of 

knowledge on the subject. Respondents in the Pantex survey were asked to choose the 

correct response from four nominal level answers for each question in a series. The 

questions' answers were then recoded on a binary scale in which "0" indicates an 

incorrect response and " 1 " represents a correct response. The inconect responses were 

collapsed into an "other" category and represented with a "0" which conceptually 

indicates a lack of knowledge. The answers are then summed to create an index for the 

variable [Knowiss] knowledge of nuclear waste issues, as shown in Table 6.4. The 

scores in the knowledge index were then summed and left as interval level measures with 

a possible range from 0-2, where a higher score indicates a higher level of knowledge 

(see Table 6.6). Cronbach's alpha was conducted on the questions used in the index and 

a score of .3969 was obtained. This alpha value allows for some degree of confidence 

that the questions in the index are conceptually related. 
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Table 6. 4: Pantex Knowledge of Nuclear Issues: 
Descriptives and Frequencies 

Survey Item Categories Percentage (%) 

"Is plutonium a" 

"Which of the following is 
the primary mission of Pantex?" 

0. other* 
1. solid 

0. other** 

1. assembly/disassembly of 
nuclear weapons 

61.7 
38.3 

40.3 

59.7 

Alpha=.3969 

Source: "Envirormiental Educational Survey: Amarillo, Texas," Somma 1997 
* Denotes consolidated answers of liquid, gas and don't know 
** Denotes consolidated answers of nuclear waste storage, nuclear energy production, plutonium 

reprocessing 

In the Hanford survey, the knowledge of nuclear waste variable was captured by a 

series of specific questions. Using the Hanford survey data, as was done with the Pantex 

survey, in regards to assessing general attitudes toward repository siting, respondents' 

were scored on the correctness of their answers to specific questions. The respondent's 

are given a choice of 4 nominal level answers to questions regarding actual knowledge of 

nuclear waste itself, one of which was the correct answer. While the questions utilized in 

this research were not exactly the same in both surveys for this variable, each set was 

however based on a series of specific, nominal level content questions and can therefore 

be considered at least comparable. The scores for the Hanford variable was then recoded 

with " 1 " for the right answer and "0" for all other answers. Again, each inconect answer 

was collapsed into a single "other" category. The scores on the questions used were then 

summed to form a knowledge index [Knowis], as shown in Table 6.5. The scores are 
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interval level and have a possible range from 0-3, with a higher score indicating a higher 

level of knowledge (see Table 6.6). Cronbach's Alpha was conducted on the index 

questions in order to assess their reliability, the resulting score for the questions in the 

index is .4233, which gives added confidence in the idea that the index is composed of 

questions that conceptually are capturing the same dimension. 

Table 6.5: Hanford Knowledge of Nuclear Issues: 
Descriptives and Frequencies 

Survey Items 

"Most of the wastes will be 
used fijel rods fi^om the nuclear 
reactors. They will need to be stored 
until their radioactivity has decayed 
and they are no longer dangerous. 
Do you happen to know how long 
this will take?" 

"Please tell me whether you think 
each one of the following has 
already been conducted at Hanford 
or not." 

"Manufacture of plutonium for 
weapons production." 

"Temporary storage of low-level 
radioactive wastes fi-om nuclear 
weapons production." 

Alpha=.4233 

Categories 

0. other* 
1. 1,000 years or more 

0. other* 
1. Yes 

0. other* 
1. Yes 

Percentage (%) 

42.6 
57.4 

11.0 
89.0 

27.4 
72.6 

Source: "Public Reaction to Siting in High-Level Nuclear Waste Repository at Hanford: A Survey 
Of Local Area Residents," Dunlap and Baxter 1987. 

* Denotes consolidated answers of No, Unsure and Don't Know 

93 



Table 6.6: Knowledgeof Nuclear Issue: Descriptives 

Pantex Hanford 

Index Range 0-2 Index Range 0-3 

Mean=.98 Mean=2.22 

Standard Deviation=.77 Standard Deviation=.85 

Trust 

As viewed throughout the literature, another significant variable emerges in the 

analysis of risk perception: trust in government and officials (Kraft and Clary 1991). 

Trust and confidence in govemment and those responsible for the nuclear industry appear 

to be one of the most significant dimensions in understanding both risk perception and 

siting controversies (Dunlap et al. 1993; Kraft and Clary 1991). Arguably, the 

believability of risk information, such as the likelihood of leakage from a waste site or 

accidental contamination, is closely related to the credibility of govemment and whether 

the public finds it trustworthy. A question regarding tmst in Pantex personnel would 

seem to be sufficient to capture the trust dimension since the DOE is ultimately in charge 

of the facility and those who work there. In other words, a question regarding tmst of 

personnel captures both the industry aspect as well as the govemment aspect of the 

concept of tmst. The question (see Table 6.7) asks respondents on a four-point scale, 

ranging from "strongly agree" (4) to "strongly disagree" (1), whether they trust Pantex 

plant personnel to properly safeguard radioactive materials. These answers make up the 

variable [Tmst2], where a higher score indicates a higher level of tmst. The mean and 

standards deviation for the measure is shown in Table 6.9. 
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Table 6.7: Pantex Tmst in Officials: 
Descriptives and Frequencies 

Survey Item Categories Percentage (%) 

"I trust Pantex plant personnel 1. Strongly disagree 2.5 
to properly safeguard radioactive 2. Disagree 14.5 
materials." 3. Agree 68.5 

4. Strongly agree 14.5 

Source: "Environmental Education Survey: Amarillo, Texas," Somma 1997 

In the Hanford survey, the researchers were able to break down the tmst question 

into more detail. They asked a series of questions regarding how much tmst an 

individual has in agencies or people such as the Department of Energy and scientists who 

work at Hanford. Again, these two questions are touching on the same underlying 

concept of tmst in the facility or trust in persormel, therefore an index of the two 

questions was created (see Table 6.8) in order to best capture the tmst concept. The 

available answers to each question range from "trust a great deal"(4) to "not at all" (1). 

The scores on each question were summed and the index [Trust2] was created. A 

reliability analysis was conducted on the index questions to determine the reliability of 

the index and it yielded a fairly high alpha score of .7157. The scores were left as 

summary measures where a higher score indicates a higher level of trust and has a 

possible range from 2-8, as shown by Table 6.9. 
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Table 6.8: Hanford Tmst in Officials: 
Descriptives and Frequencies 

Survey Item Categories 

"How much trust do you have in 
the following people or agencies to 
tell you whether or not nuclear waste 
could be stored safely at Hanford?" 

"U.S. Department of Energy" 

'Scientists who work at Hanford' 

Alpha=.7157 

Percentage (%) 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
4. 

Not at all 
A little 
Trust some 
Trust great deal 

Not at all 
A little 
Trust some 
Trust great deal 

12.7 
15.0 
46.4 
25.9 

9.0 
14.9 
42.2 
33.9 

Source: "Public Reaction to Siting a High-Level Nuclear Waste Repository at Hanford: 
A Survey of Local Area Residents," Baxter juid Dunlap 1987 

Table 6.9: Tmst in Officials: Descriptives 

Pantex Hanford 

Range 1-4 

Mean=2.95 

Standard Deviation=.62 

Index Range 2-8 

Mean=5.67 

Standard Deviation=. 1.76 

Proximity 

Proximity to an existing facility has been determined to be an important variable 

in determining attitudes and risks associated with an undesirable facility (Kraft and Clary 

1991; Mushkatel et al. 1993). Previous models have only marginally dealt with a 
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proximity variable in that they were testing risk perception at the larger state and national 

level. The model in my research is concemed with localized risk attitudes and therefore 

all those sampled are located in some proximity to a current and proposed new facility. 

So while the new risk model retains the proximity variable of the previous risk model, the 

variable is measured in a different way. 

The proximity variable, in the Pantex survey is measured by respondents' zip 

codes. All respondents were asked their mailing zip code during the initial interview 

phase of the study. These zip codes were then, in tum, used to pinpoint the respondent's 

location relative to the location of the cunent Pantex facility. Respondents' zip code 

location was determined using a combination of United States postal zip code map and a 

3-digit zip code map finder provided by the American Map Corporation (2000). The 

Pantex facility is located outside of the major city limits (mostly Amarillo). Approximate 

mileage for each zip code in relation to the Pantex facility was determined using the 

location as determined on the State of Texas Map and its attendant mileage scale 

measure. The proximity variable is therefore an interval level variable, which utilizes 

approximate mileage as its values. 

Similarly, for the Hanford survey, respondent's proximity to the facility is also 

categorized based on location. While the Hanford proximity measure is not based on 

respondent's zip codes, it is similarly based on respondent's reports of nearness to a list 

of locations or cities. Measures for the distance were determined using the mileage scale 

chart on the 1999 Rand McNally Road Atlas for the corresponding cities and the Hanford 

Reservation in Washington State. The conesponding approximate mileage from the site 

is given to each city listed in the survey and the variable is thus left as an interval level 

variable based on that mileage. 
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Demographics 

Finally, the demographic variables are thought to have an effect on risk 

perception. Gender, age and income have been specifically targeted as influencing 

attitudes toward nuclear facilities (Kraft et al. 1993; Rosa and Freudenberg 1993). Of the 

possible demographic variables, only gender, age, children, education and income were 

included in the final model. Race was not included in the model, as it is not considered 

by the literature to be a significant variable in risk perception. In addition, both areas 

under study have predominantly white populations. 

Gender, children, and age, are coded in identical standard format within both 

survey questiormaires. The gender variable is a standard nominal level male/female 

response and the children variable is a nominal level category of yes/no. Each ofthese 

variables was recoded as a durrmiy variable (0,1) so that it may can used in the multiple 

regression analysis in chapter 7, with " 1 " indicating "female" and "yes" respectively. 

The remaining demographic variables, of income and education are ordinal level 

variables. The education variable in both surveys was categorized in basically the same 

format with the Hanford survey having slightly more detailed categories. The income 

categories for the Hanford survey were collapsed down to conespond to the broader 

categories found in the Pantex survey, hi both surveys, age was categorized by asking 

for either date of birth (Pantex) or respondent's age (Hanford) and scored as an interval 

level measure. 
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Utilizing OLS regression analysis, the hypotheses discussed in the previous 

chapters v^ll be tested using the variables discussed in this chapter and their attendant 

coding schemes. The regression analysis is fully explored in Chapter VII. 
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CHAPTER VII 

ANALYSIS AND FINDINGS 

There has been a fair amount of research on the concept of risk perception and 

even some research on risk in terms of the issue of nuclear energy and nuclear waste. 

Previous models, such as the Devsousges et al. (1993) model, have created a conceptual 

framework of risk perception, which try to explain attitudes toward risk at the national 

and state levels. These models, however, while a good foundation, fail to account for the 

localized context of the issue, which I argue is extremely important when dealing with 

the issue of nuclear waste facility siting. The theorized new risk perception model seeks 

to better explain individual perceptions of risk toward nuclear waste facilities at the local 

level. In particular, the research is concemed with understanding individual attitudinal 

constmcts of risk perception in areas with a nuclear past. As such, the important 

variables in the new model are: trust in officials, knowledge of nuclear issues, proximity 

to the site, and sociodemographic variables such as age, income, education, gender and 

children. 

Analysis 

In order to determine the explanatory power or 'goodness of fit' of the variables 

in the risk perception model, an appropriate statistical tool is necessary. The most 

appropriate statistical means of testing the model's explanatory power is using regression 

analysis (OLS). Each independent variable in the model is included based upon previous 

theoretical descriptions. One of the problems researchers face when utilizing multiple 
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regression to analyze data is the possibility of high multicollinearity among the 

independent variables in the model. According to Lev^s-Beck (1980:60), the absence of 

high multicollinearity is when "none of the independent variables is perfectly conelated 

with another independent variable or linear combination of other independent variables." 

Of course, researchers usually find some evidence of collinearity among independent 

variables, particularly when dealing with socioeconomic data such as education and 

income. However, problems arise when the condition is extreme and instances of high 

conelation among independent variables can have adverse effects on the final regression 

model. Instances of high multicollinearity are of special concem when the purpose of the 

regression analysis is explanation, as it is in this research, rather than prediction (Berry 

and Feldman 1985). Since a high multicollinearity violates one of the basic regression 

assumptions and can increase the standard errors of the estimated coefficient as well as 

affect their significance in the final regression model, it therefore must be ensured that 

multicollinearity is not a problem. 

Multicollinearity Tests 

There are several ways in which researchers can detect instances of high 

multicollinearity among the independent variables. Perhaps the most common 

multicollinearity test is the bivariate conelation matrix, in which researchers examine 

correlations among each pair of independent variables (Berry and Feldman 1985). Using 

SPSS, a bivariate conelation was mn which included all the independent variables for 

each separate data set, Pantex and Hanford. The resulting conelation matrix was then 

examined to see if there were indications of high multicollinearity among the pairs of 
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independent variables. Typically if the pairs of independent variables are statistically 

significant, i.e. conelated, and have a high Pearson's value, such as above .70, then there 

is an increased likelihood that a problem with high multicollinearity exists among the 

variables. 

The results of the bivariate conelation matrix for both the Pantex and Hanford set 

of independent variables, as indicated in Tables 7.1 and 7.2, shows initially that high 

multicollinearity is not a problem. For each set of variables, the significant correlations 

are listed in the table and it appears that none of the conelation coefficients exceed, either 

positively or negatively, .50. Of those pairs with a higher conelation, above .350, most 

are among the sociodemographic variables such as age and having children or education 

and income. These types of conelations are not unexpected since these types of variables 

are usually correlated with each other, at least somewhat and therefore the result While 

little in the bivariate correlation matrix indicates a problem with multicollinearity, this 

type of analysis is not always conclusive in detecting the problem. A second test for 

multicollinearity can be included. According to Lewis-Beck (1980), an additional test, 

which is helpfiil with a regression model, is to regress each independent variable on all 

other independent variables in the model. If any of the R̂  (see Tables 7.1 and 7.2) from 

the equation is close to 1.0, then high multicollinearity is thought to exist and must be 

dealt with (Lewis-Beck 1980). In this way, one can see if there are any significant 

relationships among the variables themselves as well. 

Regression equations were mn for each data set and each independent variable 

was regressed on all the other independent variables in order to test for high 

multicollinearity. In analyzing the R (adjusted) for each multiple regression equation 
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(see Tables 7.1 and 7.2), one notices that each is relatively low. In fact, the highest R̂  

between both sets of equations is .225, which indicates again, that multicollinearity is not 

an issue. In addition, by examining the standardized regression coefficients in each 

regression model one can get a better understanding of the nature of the relationship 

among the significant variables. Again, among the variables, there appears to be only 

moderately strong relationships among the sociodemographic variables as shown in the 

bivariate correlation earlier. Therefore, it appears, in my assessment, high 

multicollinearity does not exist among the independent variables and as such do not 

violate one of the regression assumptions. 

Table 7,1: Pantex—Significant Bivariate Correlations (Pearson) Among the Eight 
Independent Variables in the Model, and R^-Values when Regressing Each Independent 
Variable on the Other Seven 

Variables Xi X; X3 X4 X; X^ X7 Xg R̂  

Trust (Xi) 1.00 .005 

Knowledge of 

Nuclear Issues (X2) -.127** 1.00 .158 

Proximity (X3) .043 .009 1.00 .077 

Age(X4) .007 -.087* .033 1.00 .219 

Gender (X5) -.087* -.273** -.073 .113* 1.00 .094 

Income (Xfi) .055 .204** .104* -.119** -.064 1.00 .153 

Education (X7) .061 .234** .040 .012 -.054 .357** 1.00 .154 

Children (Xg) -.028 .027 -.009 -.432** .001 .156** .082** 1.00 .216 

**. Correlation is significant at the 0.01 level (2-tailed) 
*. Correlation is significant at the 0.05 level (2-tailed) 
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Table 7.2: Hanford- Significant Bivariate Correlations (Pearson) Among the Eight 
Independent Variables in the Model, and R^-Values when Regressing Each Independent 
Variable on the Other Seven 

Variables X, X; X3 X4 X5 Xg X7 Xg R̂  

Trust (X,) 1.00 .055 

Knowledge of 

Nuclear Issues (X2) .006 1.00 .191 

Proximity (X3) -.123** -.025 1.00 .089 

Age(X4) -.086* .048 -.013 1.00 .195 

Gender (X5) -.104** -.308** -.031 .088* 1.00 .118 

Income (Xfi) .161** .294** -.115* -.030 -.181** 1.00 .204 

Education (X7) 128** .300** -.132** -.018 -.185** .394** 1.00 .225 

Children (Xg) -.010 .007 -.040 .452** -.053 -.089 .013 1.00 .201 

**. Correlation is significant at 0.01 level (2-tailed) 
*. Correlation is significant at 0.05 level (2-tailed) 

The Regression Model 

In the hypothesized risk perception model, the dependent variable is risk 

perception. The risk perception variable consists of an additive index (interval level) in 

which a higher number indicates a higher perception of risk. In order to test the 

explanatory value of the independent variables in the model on the risk perception 

variable, a multiple regression analysis was conducted for each set of survey data (Pantex 

and Hanford). The results of the SPSS analysis are presented in Tables 7.3 and 7.4. The 

standardized regression coefficients (Beta weights) are presented for each variable as 

well as the conesponding statistical significance. 
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Table 7.3: Pantex Regression of Attitude Variables on Risk Perception: 
Standardized Regression Coefficients (betas). Adjusted R̂  

Variable Beta 

Trust in OflRcials -.471 *** 
Proximity .024 
Knowledge of Nuclear Issues -. 041 
Income -025 
Education -.026 
Gender _046 
Children 084 
Age -.114 * 

Adjusted R̂  .244 

F Value 21.809*** 

* p< 05, *• p<.01, **• p< 001 

Table 7.4: Hanford Regression of Attitude Variables on Risk Perception: 
Standardized Regression Coefficients (betas). Adjusted K 

Variable Beta 

Trust in Officials -.340 *** 
Proximity .083 * 
Knowledge of Nuclear Issues -.077 
Income -.154*** 
Education -.050 
Gender .072 
Children .042 
Age -.205 *** 

Adjusted R̂  .238 

F Value 18.190 •** 

p<.05, ** p< 01, *** p<.001 
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Descriptive Results 

Upon further review of the results of the regression model for both the Pantex and 

Hanford data, it would appear that the variables included in the new risk perception 

model are modest indicators of the variables that make-up the construct of how 

individuals in communities near a nuclear waste facility view the risk associated with that 

facility or a potential new one. Many of the hypotheses were conect (at least in direction, 

if not significance) and those that were not found to be statistically significant, provide 

interesting and usefiil results nonetheless. Each hypothesis and its results are discussed in 

the next section. 

In rurming the regression model with the Pantex survey data, the adjusted R̂  is 

.244, which tells us that roughly 24% of the variance in risk perception is explained by 

the model. While this finding indicates that the model's goodness of fit for the Pantex 

data is reasonably good, it does, however, appear that only two of the independent 

variables in the analysis are statistically significant. The variables 'Age' and 'Trust in 

Officials' are both statistically significant with 'Trust' indicating a strong negative 

association with a regression coefficient of -.471 and less so with -. 114. In addition, the 

hypothesized direction of the relationship for each variable is also present in the analysis, 

which indicates, at least initially, that the theory driving the model is conect (more on 

these variables in the next section). 

A similar outcome is found in the Hanford regression analysis. The R in the 

Hanford model is .238. This is about the same as than that of Pantex and, again, one can 

see that both 'Age' and 'Trust in Officials' are statistically significant in the Hanford 

model as they are in Pantex, with a similar directions and strengths of association, -.340 

106 



and -.205 respectively. Two additional variables, 'Proximity' and 'Income' are also 

found to be statistically significant in the Hanford regression but not in the Pantex 

regression model. These findings are discussed below. 

Discussion 

It is important to remember that in my research model, general proximity to an 

existing and proposed waste facility site is important. Since the DOE feels that those 

kinds of communities are less likely to show resistance to a new waste facility, it is 

important to develop a model that tests those conmiunity's perceptions of risk regarding 

the possible siting, especially when risk perception is shown to be an important variable 

in formulating a possible NIMBY or oppositional response (Kraft and Clary 1991). The 

NIMBY reaction often manifests itself in overt oppositional behavior, which can lead to 

policy and implementation problems with siting a repository. In the history of high-level 

nuclear waste repository siting, only three locations were chosen as finalist sites for a 

new high- level nuclear waste repository. All three ofthese sites had an existing nuclear 

facility belonging to the DOE and of those three sites, only two have a substantial 

population nearby to allow for adequate sampling. These two locations, Amarillo, Texas 

and Hanford, Washington, are the cases selected in my research to test the new risk 

perception model. It is important to discuss the model in light of the findings upon 

analysis of both data sets. 

As previously discussed, in both regression analyses of the risk perception model, 

the model appears to provide a reasonably good explanation (Pantex=24.4% and 

Hanford=23.8%) of how individuals in communities with nuclear facilities formulate the 
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risks associated with the expansion of that facility or the siting of an entirely new one in 

which to store nuclear waste. 

First and perhaps foremost, the variable 'Trust in Officials' has a significant and 

fairly strong relationship to risk perception in both models. Researchers have argued that 

citizens' trust in local officials has an effect on attitudes toward waste repositories 

(Dunlap et al. 1993; Mushkatel et al. 1993). In terms of local communities, the trust in 

officials variable appears to be extremely important since there is arguably a downward 

spiral in trust at the national level and, according to the NEP, that trust has been 

transferred instead to local officials. The more an individual trusts their local officials 

and those who operate the facility in question, the less likely they are to associate high 

levels of risk with a new repository. The trust variable in both models has a significant 

negative relationship to the dependent variable risk perception, as was hypothesized. The 

negative relationship indicates that the higher the levels of trust, the lower the risk 

perception. This is a particularly important finding in light of the local context of facility 

siting. If one wants to place a hazardous facility in a conmiunity, the trust factor 

necessarily must be taken into account by policymakers and industry. Thus the multiple 

regression results in my research appear to support the contention that trust is perhaps one 

of the primary and most important determinants of risk perception at the local level. 

There appears to be somewhat of a debate within the literature as to the 

importance of the second variable in the model, knowledge about nuclear waste, and its 

relationship to risk perception. As discussed previously in both chapter 2 and chapter 5, 

some (see Kraft et al. 1993; Kraft and Clary 1991; Rosa and Freudenberg 1993) argue 

that knowledge is an extremely important variable in seeking to understand risk 
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perception. Others however (see Dunlap et al. 1993), point to a more modest level of 

importance for the knowledge variable and argue that it is not likely to have a marked 

affect on one's level of risk perception. The two competing hypotheses then in the 

literature suggest that it may or may not be an important variable. Arguably, on the one 

side, it might be understood that the higher one's level of knowledge, the lower one's risk 

perception since technological findings seem to indicate the remoteness of large scale 

difficulties associated with such projects. On the other side however, one might 

hypothesize that regardless of the direction of the relationship, the variable is not a 

significant explanatory factor in risk perception. I included the knowledge variable in the 

risk perception model in order to determine in a local context, the nature of the 

knowledge-risk relationship. I would hypothesize that in a local context, that if 

knowledge is indeed a significant variable, that the relationship between knowledge and 

risk would be negative. I found that both regression analyses show that the hypothesized 

negative relationship does indeed exist between knowledge of nuclear issues and risk 

perception, however in neither case is the variable significant. 

The findings firom the analysis yield interesting results in light of the debate over 

the knowledge variable. Neither the Hanford nor the Pantex regression model found a 

statistically significant relationship between knowledge of nuclear issues and risk 

perception. What do these results mean in terms of risk at the local level? It may be that 

knowledge of nuclear waste is indeed not a significant factor in how individuals perceive 

the risks associated with a nuclear waste facility. I would argue that there might be two 

related possible explanations for the lack of significance of the knowledge variable. First, 

it could be due in part simply to the individual's general proximity to an existing nuclear 
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facility. The citizens in those communities with the nuclear history may simply be used 

to it being in the community and actual knowledge of it does not make an appreciable 

difference in how they perceive it. In fact, the lack of a significant relationship between 

knowledge of nuclear issues and risk perception lends credibility to the importance of the 

trust dimension in the risk perception model. Risk perception may actually find its 

attitudinal 'home' in trust and not knowledge. In fact, it may be more of the way in 

which the information (knowledge) is disseminated than in the actual content of the 

knowledge. The perceived free flow of information and open discourse between local 

govenmients and individuals is more likely the important dimension. 

This leads us to the second part of the explanation. People tend to collapse 

knowledge they collect into feelings, especially when faced with a complex and foreign 

issue such as nuclear waste. Those faced with an issue such as a nuclear waste repository 

will generally sift through their actual knowledge of the complex issue and distill it down 

into an affective response which is more likely to be dependent on the trust variable. 

Thus these findings lend credibility to the side of the debate, which argues that actual 

knowledge of the issue is not a critical component of the overall perception, at least not in 

the case of communities with nuclear histories. This finding may be of particular interest 

to policy makers and industry members who consider education programs as a way to 

combat oppositional behavior among groups. At best those programs should rely less on 

actual hard facts and industry figures on the dangers of nuclear waste facilities, or lack 

thereof, than on the feeling an individual may associate with being given the information 

or other affective considerations, such as trust. 
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Another variable hypothesized in the model to have an effect on risk perception is 

specific proximity. The model tests for specific proximity, measured in actual mileage 

from the current or proposed facility, not general proximity, as indicated by historical 

proximity. The findings of the regression analysis are interesting when one looks at the 

variable in both models. As noted earlier, the Hanford regression model shows a 

significant positive relationship between proximity and risk perception while these two 

variables do not have a significant relationship in the Pantex analysis. It is interesting to 

note that the direction of the relationship is contrary to my initial hypothesis. I originally 

hypothesized that the closer an individual lives to an existing/proposed waste facility (in 

actual mileage), the higher their associated risk perception is likely to be. However, the 

Hanford analysis finds a statistically significant positive relationship between proximity 

to the facility and risk perception, indicating that the higher the mileage (based on an 

interval level measure) or the fiirther an individual lives from the facility, the higher their 

risk perception. This finding is troubling at first glance, especially when the Pantex 

analysis found the proximity variable to not have a statistically significant relationship 

between proximity and risk perception, (although the same positive direction does exist) 

and the Hanford regression model did. 

As indicated, the difference between the two analyses is a bit puzzling. However, 

if one takes a closer look at the concept of proximity itself, an explanation begins to 

emerge. History and geography may play important roles in the effect of the proximity 

variable. Since as many the two cases share as many similar characteristics as possible, it 

may be useful to look at the differences between the two for an explanation ofthese 

findings. Geography may account for this difference between Pantex and Hanford. If 
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one looks closely at the difference in relative size and community locations between the 

two sites, an important distinction emerges. The Hanford Reservation, in simple area size 

is much larger than the Pantex facility. The Hanford Reservation covers a large amount 

of territory and the communities in the survey population tend to be clustered at the edge 

of the Reservation's perimeter. On the other hand, the Pantex facility is much smaller in 

actual size than Hanford and the communities in the sample population tend to be placed 

generally further away from the facility's perimeter. Arguably, with Hanford, most 

respondents may simply live much closer in general to the facility than those in the Texas 

survey. Specific proximity may simply not matter as much as relative proximity. There 

is little difference when it comes to danger from radioactivity if one lives 9 miles from 

the complex versus 13 miles. 

In addition to geography and size, limitations in the measurement of the data may 

also provide a clue as to the findings. The Pantex proximity variable is measured by 

postal zip code, while the Hanford variable is operationalized by the respondent's 

reported proximity to a particular town. Zip code areas tend to encompass fairly large 

areas, sometimes, whole counties, whereas in the Hanford survey, town location is a bit 

more precise in terms of exact location. So, while consistently measuring location based 

on postal zip codes, one carmot pinpoint the individual respondent's exact location using 

only that information. In other words, vydth Pantex, an individual may live in a zip code 

area that is coded moderately close based on map location but in actuality may live on 

one or the other extreme points within that zip code location. However this does not give 

an adequate explanation for why the path from proximity to risk perception in the 
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Hanford analysis is positive. Perhaps it is best to assume that proximity itself specifically 

is not as important a variable as is general proximity to the facility. 

The sociodemographic variables were thought to have some significant 

relationship to risk perception. However, in both of the regression models, only age is 

statistically significant among the sociodemographic variables. In addition, the only other 

demographic variable in the model with a significant relationship to risk at all, is income 

and it only shows a significant relationship in the Hanford analysis. However the finding 

of significance of the demographic variable age in terms of its relationship to risk 

perception merits further discussion. Why would age be so important? The direction of 

the relationship is negative as hypothesized by the model, indicating that the older one is, 

the less risk perception in regards to nuclear waste facilities they are likely to have. I 

would argue that this finding is most likely related to exposure. An older person is more 

likely to have lived in the area with an existing facility for a longer time than a younger 

person. This tends to lend some evidence to the idea that familiarity breeds less fear. 

This becomes even more credible when it is noted that the two sites in the analysis have 

vastly different histories in terms of environmental issues and hazardous leakages. 

While age appears significant in both regression models, the only other 

socioeconomic variable to have a significant relationship is the income variable in the 

Hanford analysis. Since both income variables are measured on standard income level 

categories, the difference in the incomes significance is most likely due to a contextual 

difference. I would argue that income has a significant negative relationship to risk 

perception in the Hanford model and not in the Pantex based most likely on geographical 

considerations. The Hanford Reservation is a larger production facility than that of 
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Pantex and employs roughly twice as many people. It is highly possible that those with 

higher income in the sampled area of Hanford are more likely to work either for the 

facility or at least be associated with it in some way. This is probably not the case with 

Pantex, which has a significantly smaller workforce as well as more diversified job 

situation in the area with the larger city of Amarillo being in close proximity, than does 

the Tri-Cities area in Washington. Therefore, it does not seem surprising that the 

Hanford income variable has a significant effect on one's risk perception and the Pantex 

income variable does not. This finding supports my original hypotheses that higher 

income results in lower perceptions of risk regarding the facility. However the findings 

may be a bit ambiguous without both variables being found significant, as well as a lack 

of significance in the education variable, which is usually correlated with income. 

Finally, the last two demographic variables, gender and children are also 

interesting in their lack of statistical significance in the regression model. Using a 

dummy variable for gender and children in both analyses, the findings show a positive 

relationship between both variables and risk perception. Again, while neither 

relationship is significant in either model, the direction of the relationship is at least that 

which was hypothesized. Thus, having children and being female each have a positive 

relationship to risk perception, in that risk perception goes up as each goes. Why would 

these two variables not have the hypothesized importance in the model? I would argue 

that proximity is the most likely culprit. Having lived with a facility in their midst for a 

long period of time or moved to such a community, proximity to the facility may simply 

desensitize them to the potential hazards. Therefore, again historical context may 

account for these variables lack of significance. 
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Summary 

Upon analysis of the risk perception model, the findings seem to indicate a 

modest explanatory value. Of the hypotheses formulated eariier in the work, 'Trust in 

Officials' and 'Age' are significant in both cases. The finding of the trust variable as 

significant is an important factor in understanding how local citizens construct their risk 

perception attitudes for nuclear hazards in their communities. Along these lines, the 

insignificance of the 'Knowledge of Nuclear Issues' variable lends credibility to the 

literature debate, which argues it is not an important factor in risk construction. In the 

case of localized risk in areas with a nuclear history, knowledge may actually find its 

attitudinal home in trust, as perhaps it is not the level of information, as it is the way in 

which it is distributed. In addition, the findings appear to indicate the historical 

proximity is a key factor and not specific proximity (in actual mileage). 

The sociodemographic variables are argued by some to not be particularly 

important in formulating risk perception. Age, however was found to be a significant 

variable in both cases and is most likely related to proximity. The negative relationship 

between risk perception and age appears to lend credence to the idea that context is again 

at work, as older persons in the community are more likely to have lived with the facility 

in their midst for longer than those who are younger, thus reducing perceptions of risk. 

What do these findings mean to other communities? How might policymakers use these 

findings to help in decision making on facility siting? The findings and their implications 

to the field are discussed in Chapter VIII. 
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CHAPTER VIII 

CONCLUSION 

Waste facility siting has increasingly become a problem throughout the United 

States. Technological advancements in the past century has left America, as well as 

much of the rest of the worid with a legacy of chemical and toxic waste with which to 

safely dispose. However, the disposal of such wastes engenders a large amount of 

controversy. Waste facility siting is perhaps no more problematic than in the field of 

nuclear energy and nuclear weapons. Nuclear waste disposal is of particular concem to 

many citizens due to the continued need for disposal facilities and their placement near 

towns and cities as well as safety issues associated with the necessary long-term disposal. 

A new trend toward environmental concem in recent years has led to a shift in 

values, which emphasize a balance between economic development and envirormiental 

preservation. Because of this shift, there has been increased public involvement in 

envirormiental issues. Increased public interest in envirormiental issues, especially those 

that directly affect an area or community, such as a LULU (locally undesirable land 

usage) project, can potentially lead to oppositional behavior. Such oppositional behavior, 

often termed NIMBY, or 'not-in-my-backyard' can have significant consequences on 

project siting, such as lawsuits, protests, petitions and ultimately constmction gridlock. 

Researchers have linked NIMBY behavior to a feeling of individual fear. The fear, often 

scientifically unfounded, is often associated with potential hazards linked to the noxious 

facility in question. The fear is then considered to be one of perceived risk. This risk 
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perception appears to be an even more acute problem when the issue bears the label 

'nuclear' or 'radioactive.' 

In the mid-1980s, the federal govemment decided to build a permanent high-level 

nuclear waste facility in the westem United States. After a long and arduous process, 

three finalist sites were chosen as candidates for the facility. All three areas chosen as 

finalists, Hanford, Washington, Deaf Smith County, Texas and Yucca Mountain, Nevada, 

have nuclear facilities of some type already in the area. Two of the sites (Texas and 

Washington) have fairly substantial population centers in the nearby area as well. 

Researchers argue that the DOE's policy preference is to place new facilities near cunent 

ones or at least expand the existing facility, since those areas are thought to be less likely 

to display large amounts of oppositional behavior. This is thought to be the case because 

conmiunities with existing nuclear facilities in relative close proximity tend to build local 

cultures around the associated risks and as such, are likely to view a proposed new 

facility, or the expansion of an existing one, with less fear than areas v^thout the nuclear 

context. However, the federal goverrmient's ability to site waste facilities, especially 

high-level ones, near areas with existing nuclear facilities is limited. Since nuclear waste 

continues to be produced, facilities to convert it or store it will continue to be necessary 

and will need to be built. Thus the goverrmient and the DOE will most likely end up 

siting additional facilities, both high-level and low-level, near towns and cities. Without a 

nuclear history, some areas are more likely to face a profound fear of the risks such a 

facility might bring to their area, outweighing any economic benefits to be gained. But, 

by understanding how individuals in areas with nuclear histories formulate their attitudes 
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toward the risks, steps can be taken by policymakers to better handle local oppositional 

behavior, or NIMBY, as it might occur in facility siting. 

This dissertation models the constmct of how citizens in local communities, with 

a nuclear history, formulate their risk perceptions when faced with the placement of a 

potential new nuclear hazard, such as a HLNW repository or an expansion of the existing 

facility to include waste storage and processing. The variables hypothesized in the model 

are: Tmst in officials, knowledge of nuclear issues, specific proximity, and 

sociodemographic variables such as age, education, income, gender and children. 

While the attitude constmct of risk perception is not a new area of research, 

previous models only focus attention at the larger state and local level. Therefore, the 

models were not appropriately specified for explanation in a different context, locally. In 

addition, previous models, while including certain variables, such as proximity, did not 

actually include them in their analysis. The new risk perception in my research, while 

drawing on the literature and previous models on this issue, more appropriately explains 

what forms attitudes of risk in a local and specific context. 

The research model and its hypotheses were tested using survey data from two 

primary areas, Texas Panhandle and eastem Washington State. Both sites have 

substantial population centers and a similar nuclear history, as they were both finalist 

sites for the HLNW repository and a decade later, for expansion of their cunent facility to 

processing nuclear waste. In addition, both area facilities (Pantex and Hanford) have 

histories of dealing with some of the most dangerous aspects of the nuclear weapons 

industry, such as weapons-grade plutonium. Therefore, the similar high-level nuclear 

histories of both areas well as other characteristics, make them extremely useful cases in 
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testing the risk perception model. Expense, time considerations and availability of the 

data made the usage of two different survey instmments necessary. However, both survey 

instmments have very similar question wording and content for operationalization of the 

variables I the model. Multiple regression was used to statistically test the model and 

hypotheses. 

Of the variables included in the model, the variable 'Tmst in Officials' appears to 

be the most significant and important finding of the analysis. The research suggests that 

citizens encapsulate a significant amount of experience, leaming and opinion into their 

level of tmst in officials, especially at the local level. The level of tmst in officials, 

determines, to a great extent, their perceptions of risk associated with nuclear activity, 

particularly waste facilities. Political support for continued or expanded activities in the 

respective sites becomes a function of tmst, thereby reasserting the role of elite behavior 

and emphasizing a greater interest and attention by citizens in local politics. While not a 

new finding in the field of risk perception, I would argue that the variable's importance is 

even more pronounced at the local level in light of the resurrection of local governments 

in recent decades. People increasingly look to the officials closest to them and the issue 

at hand, be it the mayor and city council or management at the facility in question. 

Therefore, at the local level, where arguably most environmental concem is more likely 

to happen, tmst is an even more critical factor than previously considered. 

Throughout the literature on both environmental concem and risk perception, an 

individual's level of knowledge shows itself an ambiguous variable. Some argue the 

relevance of knowledge levels as they relate to the issue by indicating that ignorance 

breeds fear. They find in some instances that people are afraid of what they have little 
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understanding of and therefore, the variable 'Knowledge' is likely to be an indicator of 

risk perception. The more one knows, the less likely they are to fear the issue or project. 

The other side of the debate however, argues that in fact, knowledge levels have 

little affect on risk perception one way or the other. People tend to filter through large 

amounts of information they are constantly bombarded with, especially if that 

information is complex and technical, as in the case of nuclear waste disposal. Instead of 

retaining the actual knowledge or information, individuals will instead remember an 

affect or feeling they associate with the information. This feeling becomes more 

important than the knowledge itself 

The 'Knowledge of Nuclear Issues' variable is included in the risk perception 

model in this work based on the inability of previous models to reconcile the variables 

relative explanatory power. The variable is found to be statistically insignificant in the 

analysis of both cases. That finding, however, in my opinion, lends important 

information to help with the on-going debate. It would appear, based on the findings, that 

at the local level, knowledge is not a significant factor in how people conceptualize the 

risk of nuclear waste facilities. This lends some credence to the side of the debate that 

puts feelings above actual knowledge. I tend to agree with this argument and think that it 

is perhaps even more so in the case of cities with nuclear histories. Arguably, if one lives 

in proximity to a potentially hazardous facility (especially for several years), it is likely 

that large amounts of technical information is disseminated through the media. 

Individuals then filter through the information and keep the 'feelings' for which it is 

associated. Arguably, this gives tmst an even more pronounced role in risk perception. 

Perhaps it is more the way the information is generated than the information itself 
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The previous model (Desvousges et al. 1993) includes the variable proximity, yet 

the researchers failed to actually include it in the analysis. Theoretically, proximity is a 

key factor in my research and as such the further inclusion of the variable in the model is 

warranted. The proximity variable in my model is operationalized as a specific location 

relative to the current facility. In fact, the findings indicate that specific proximity also 

does not appear to be a significant factor in risk perception formulation. While the 

variable does have a slight measurement difference across both studies, the analyses were 

consistent in finding the variable insignificant. Again, even though the variable is not 

statistically significant in the final regression, the result is still important. Most likely, 

only relative proximity (as controlled for by case selection) is important in risk 

formulation in nuclear issues due to the nature of the hazard. Relative proximity, i.e. 

living in a nearby community as opposed to 5 miles from the actual waste dump, is the 

more important dimension since it makes little difference if one lives 7 miles from the 

hazard or 14, in case of a serious disaster. 

Finally, the sociodemographic variables are argued, in the literature, to not be 

particularly usefiil in constmcting perceptions of risk. If actual knowledge itself is not an 

important indicator, it is somewhat logical to think that education and its conelate, 

income, would also not be important. The findings seem to bear this out. In addition, 

gender appears to have little significance in the model as does having or not having 

children. This is most likely a case of proximity desensitizing residents to the possible 

risks. It stands to reason then that 'Age' would be a significant indicator of risk. Quite 

possibly, age factors in with general proximity and tmst. The findings indicate a negative 

relationship, as age goes up, risk perception goes down. So, older persons are more 

121 



likely to have lower risk perception. This is possibly the case since it is also likely that an 

older individual has lived in the area for a longer amount of time and have realized they 

do not glow in the dark or have some rare form of cancer. Younger persons perhaps have 

not strongly felt the effects of proximity or even tmst in officials, since they have 

potentially fewer years of experience with the risk. 

Each ofthese findings is potentially useful to policymakers. The issue of nuclear 

waste facility is not one that is likely to be solved in the near future and the resulting 

facilities must be sited somewhere. The population placement and geography of the 

United States is such that placement of a facility will inevitably be near a community. As 

people become more involved in issues that directly affect them or their community, the 

NIMBY syndrome is likely to become more prevalent. While it is argued that the 

govemment favors placing new facilities near communities with nuclear facilities already 

in operation for a variety of reasons, such as they is less resistance to the placement, the 

trend carmot continue, as there are not many that 'fit the bill.' By understanding what 

factor in those historical communities affect their risk perceptions, a more informed 

policy for siting waste facilities could be developed and oppositional behavior better 

handled. 

The finding of'tmst' as the most important indicator in the model leads one to 

wonder about the usefiilness of the DOE and the nuclear industry's efforts to educate 

persons about the issue and its likelihood (or lack thereof) of danger. Since it is most 

likely to be more important that an individual tmst local officials and the nuclear industry 

itself, efforts might be more fmitful to focus on tmst instead of scientific information. 
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Of course, proximity might be useful in helping desensitize individuals to the risks, it is 

however a moot point in locations with no cunent facility. That is the future of waste 

facility siting. 

Further study of the issue is still necessary since the NIMBY behavior is 

increasingly problematic for LULU projects. It might be useful to extend the research to 

include areas/communities near low-level installations or even previously closed 

facilities, such as Oak Ridge, Tennessee and Savannah River, South Carolina. Using 

additional studies may prove a usefiil endeavor in fijrther understanding the importance 

of trust in a local context as it relates to risk. The local level has never been a more 

important context for political issues of all levels and as such it is a necessary arena for 

fiirther study. The new environmental paradigm suggests a shift in obligations from the 

national level back to the local level and as such, people will look to their local officials 

to make informed decisions. Therefore, tmst becomes the most decisive factor in aiding 

the ability to successfiiUy implement policy decisions. 
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PANTEX SURVEY 

VI. How long have you lived in the Amarillo area? 

V2. How long have you lived at your current address? 

V3. Is the respondent I.Male 2. Female 

V4. What year were you bom? 

V5. Are you registered to vote? 

V6. Which of the following is the primary mission of Pantex? 

1) storage of nuclear waste 2) nuclear energy production 

3) assembly/disassembly of nuclear weapons 4) plutonium reprocessing 

V7. With regards to the Pantex plant, which of the following environmental issues 
concems you the most? 

1) contamination of agricultural products 2) depletion of groundwater 

3) contamination of groundwater 4) contamination of soil 

5) offered none of above as a response 

V8. Of the following, which do you believe is most threatened by the storage of 
plutonium pits in the Amarillo area? 

1) local air quality 2) groundwater aquifers 

3) surface water 4) soil 

5) none of the above 
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V9. What is your most important source of information about the storage of plutonium 
pits in the Amarillo area? 

1) local newspapers 2) local television news 

3) local radio news 4) talking with friends 

5) other 

VIO. Is plutonium a: 1) liquid 2) solid 3) gas 4)DK 

V11. Which of the following do you tmst the most on environmental issues? 

1) local media 2) state regulators 

3) environmental activists 4) Pantex officials 

5) none of the above 

On a scale of 1 to 7, with 1 being a little or no knowledge and 7 being a great deal of 
knowledge, how would you place yourself on the following? 

VI2. Pantex activities in the community 

V13. Plutonium 

V14. Radiation 

V15. Pantex missions 

Please tell us whether you strongly agree, agree, disagree, or sttongly disagree with the 
following statements.«repeat answer set for the first question». 

VI6. I tmst Pantex plant persormel to properly safeguard radioactive materials 

1) strongly agree 2) agree 3) disagree 4) strongly disagree 

5) don't know 

VI7. If someone close to me were looking for work, I would advise they apply 
for a job with Pantex 

1) strongly agree 2) agree 3) disagree 4) strongly disagree 

5) don't know 
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VI8. Pantex does not present a health threat to me personally. 

1) strongly agree 2) agree 3) disagree 4) strongly disagree 

5) don't know 

VI9. Do you believe that Pantex is a good corporate citizen? 

1) strongly agree 2) agree 3) disagree 4) strongly disagree 

5) don't know 

V20. Plutonium could easily contaminate local groundwater. 

1) strongly agree 2) agree 3) disagree 4) strongly disagree 

5) don't know 

V21. Do you have children living at home with you? 1) Yes 2) No 
«Interviewer note: Sometimes or partial custody is Yes» 

V22. If YES, have your children ever participated in Pantex educational programs? 

l)Yes 2) No 

V23. Would you live within 10 miles of the Pantex plant? 

l)Yes 2) No 

V24. If NO, is it because you are afraid of radiation? 

l)Yes 2) No 

V25. Did you vote in the last election? 

l)Yes 2) No 

V26. Please tell me which of the following categories best describes your total family 
income? 

1) 0 to $20,000 2) $21,000 to $35,000 

3) $36,000 to $51,0000 4) above $51,000 5) Refused to answer 
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V27. Which of the following categories best describes your level of education? 

1) less than high school 2) High school 3) trade school 

4) some college 5) bachelors degree 6) some graduate school 

7) graduate degree 
V28. Which of the following categories best describes your ethnic background? 

1) White 2) African American 3) Hispanic 4) Native American 

5) Other 

V29. What is your zip code? 
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HANFORD SURVEY QUESTIONS 

Q5. All things considered, how would you rate Washington as a place to 
Live—would you say it is an excellent place to live, only fair, or a poor 
place to live? 

1. 
2. 
3. 
4. 
5. 
6. 

Excellent 
Pretty good 
Only fair 
Poor 
Unsure, Don't know 
No answer 

Q6. All things considered, how would you rate your community as a place to 
live—would you say it is an excellent place to live, pretty good, only fair 
or a poor place to live? 

1. 
2. 
3. 
4. 
5. 
6. 

Excellent 
Pretty good 
Only fair 
Poor 
Unsure, Don't know 
No answer 

Q7. How about five year from now. Ifthingscontinueasthey arenow, doyou 
expect your community to be much better, a little better, about the same, a 
little worse, or a much better place to live five years from now? 

1. Much better- ->GOTO Q13 
2. A little better ^GOTO Q13 
3. About the same ->GOTO Q13 
4. A little worse 
5. Much worse 
6. Unsure, Don't know-—->GOTO Q13 
7. No answer ->GOTO Q13 
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Q8. Why is this the case? 

1. Nuclear issues 
2. Environmental issues 
3. Economic issues 
4. Governmental issues 
5. Political issues 
6. Social problems 
7. Other answers 

Q13-15. Thinking about the entire state again, what do you personally see as the 
two or three MOST IMPORTANT issues facing our state? 

Q13. 

Q14. 

Q15. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Nuclear issues 
Environmental issues 
Economic issues 
Governmental issues 
Political issues 
Social problems 
Other answers 

Nuclear issues 
Environmental issues 
Economic issues 
Govenmiental issues 
Political issues 
Social problems 
Other answers 

Nuclear issues 
Envirormiental issues 
Economic issues 
Governmental issues 
Political issues 
Social problems 
Other answers 
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Q16-Q19. Next, I'm going to read a short list of issues facing our state that some 
people are concemed about. For each one please tell me how concemed YOU 
PERSONALLY are about it, regardless of whether you favor or oppose it. The first one is 
"Attracting More High-Tech Industries." How concemed are you about this-Very, 
Moderately, Slightly, or Not at All Concemed? 

Q16. Attracting high-tech industries 

1. Very concemed 
2. Moderately concemed 
3. Slightly concemed 
4. Not at all concemed 
5. Unsure, Don't know 
6. No answer 

Q17. Constmcting a nuclear carrier base in Everett? 

1. Very concemed 
2. Moderately concemed 
3. Slightly concemed 
4. Not at all concemed 
5. Unsure, Don't know 
6. No answer 

Q18. Promoting trade with Japan and other nations? 

1. Very concemed 
2. Moderately concemed 
3. Slightly concemed 
4. Not at all concemed 
5. Unsure, Don't know 
6. No answer 

Q19. Locating a national nuclear waste repository at Hanford? 

1. Very concemed 
2. Moderately concemed 
3. Slightly concemed 
4. Not at all concemed 
5. Unsure, Don't know 
6. No answer 
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Q20-Q23. Now 1 am going to read some phrases that describe different kinds of 
interests and activities people have and do. For each one would you tell me how well it 
describes you. The first one is "Someone Who Always Wears Seatbelts When Riding in 
a Car." Does this describe you definitely, somewhat, or not at all? 

Q20. Someone who always wears seatbelts when riding in a car. 

1. Definitely describes you 
2. Somewhat describes you 
3. Not at all 
4. Unsure, Don't know 
5. No answer 

Q21. Someone who is an environmentalist. 

1. Definitely describes you 
2. Somewhat describes you 
3. Not at all 
4. Unsure, Don't know 
5. No answer 

Q22. Someone who is very concemed about chemical additives and 
preservatives in food. 

1. Definitely describes you 
2. Somewhat describes you 
3. Not at all 
4. Unsure, Don't know 
5. No answer 

Q23. Someone who trusts what experts say about science and 
technology. 

1. Definitely describes you 
2. Somewhat describes you 
3. Not at all 
4. Unsure, Don't know 
5. No answer 
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Q24. Next, I'd like you to tell me if you agree or disagree with these statements about 
technology and the environment. The first one is "Scientists Can Solve Any Problem We 
Might Face If They Are Given Enough Time And Money." Do you strongly agree, 
somewhat agree, somewhat disagree or strongly disagree with this statement? 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Sttongly disagree 
5. Unsure, don't know 
6. No answer 

Q25. Modem industrial nations are damaging the balance of nature beyond repair. 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Sttongly disagree 
5. Unsure, Don't know 

Q26. Science and technology do as much harm as good. 

1. Sttongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Sttongly disagree 
5. Unsure, Don't know 

Q27. The earth can support a much larger population than exists today. 

1. Sttongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Sttongly disagree 
5. Unsure, Don't know 

Q28. In general, do you favor or oppose the building of more nuclear power plants in 
the United States? 

1. Favor 
2. Oppose 
3. Unsure, Don't know 
4. No answer 
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Q29-Q32. Now, I'm going to read a list of several sources of pollution. On a scale 
from 1 to 10, with 1 meaning not at all serious and 10 very serious, please tell me how 
serious problem you think each source of pollution is for the UNITED STATES AS A 
WHOLE. First, how serious a source of pollution is Garbage From City or County 
Landfill? 

1. Not at all serious 10. Very serious 

88. Unsure 99. No answer 

Q29. Garbage from city or county landfills. 

Q30. Air pollution from cars and factories. 

Q31. Radioactive wastes from nuclear power plants. 

Q32. Water pollution from toxic chemicals. 
Q33. As you may know. Congress has decided the nation needs a permanent storage 
place or repository for high-level radioactive wastes, has directed the Department of 
Energy to find the best sites for thorough study, one of which is the Hanford Nuclear 
Reservation in Washington. Based on what you know NOW, do you favor or oppose 
having a national nuclear waste repository at Hanford? 

1. Favor 
2. Oppose 
3. Unsure, Don't know GOTO #35 
4. No answer GOTO #35 

Q34. Would you say you strongly (favor/oppose) or just moderately (favor/oppose) the 
repository? 

1. Sttongly 
2. Moderately 
3. Unsure, don't know 
4. No answer 

Q35-Q36. Do you happen to know the names of the other two states that were chosen 
by the Department of Energy for fiirther study? 

1. 
2. 
3. 
4. 
5. 
6. 

Both Texas and Nevada named 
Texas only 
Nevada only 
Any other state 
Unsure 
No answer 
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Q44-Q47. The states are Texas and Nevada. The Federal Govemment owns the 570 
square mile Hanford Nuclear Reservation, and we are interested in leaming how familiar 
Washington residents are with existing nuclear operations there. As I read the following 
list of operations, please tell me whether you think each one has already been conducted 
at Hanford or NOT. The first is "Manufacture of Plutonium For Nuclear Weapons 
Production." Has this been done at Hanford? 

Q44. Manufacture of plutonium for nuclear weapons production. 

1. Yes 
2. No 
3. Unsure, Don't know 
4. No answer 

Q45. PERMANENT storage of LOW-LEVEL radioactive wastes from hospitals 
and research laboratories around the country. 

1. Yes 
2. No 
3. Unsure, Don't know 
4. No answer 

Q46. TEMPORARY storage of HIGH-LEVEL radioactive wastes from nuclear 
weapons production. 

1. Yes 
2. No 
3. Unsure, Don't know 
4. No answer 

Q47. Production of electricity from nuclear power plants. 

1. Yes 
2. No 
3. Unsure, Don't know 
4. No answer 

144 



Q48. Actually, all four operations have already occuned at Hanford. Hanford is also 
being considered as a place where high-level wastes from COMMERCIAL nuclear 
power plans can be stored permanently. Do you happen to know the storage method the 
Department of Energy is considering for Hanford? Is it: 

1. In specifically designed storage tanks at ground level 
2. In turmels deep underground 
3. In old nuclear power plants 
4. Unsure, Don't know 
5. No answer 

Q49. The Department of Energy believes that the safest storage method is deep 
underground. If Hanford is chosen, the wastes will be buried deep in basalt rock 3,000 
feet underground. Over the next several years, the Department of Energy plans to spend 
about a billion dollars at each of the three sites to determine if the underground rock 
formations can safely store radioactive wastes. Only after these tests have been 
completed will a final decision be made. Thinking just about the TESTING PROGRAM, 
do you favor or oppose allowing the Hanford site to undergo these tests? 

1. Favor 
2. Oppose 
3. Unsure, Don't know GOTO #51 
4. No answer GOTO #51 

Q50. Would you say you strongly (favor/oppose) or just moderately (favor/oppose) the 
testing program? 

1. Sttongly 
2. Moderately 
3. Unsure, don't know 
4. No answer 

Q51. Most of the wastes will be "used fiiel rods" from nuclear reactors. They will need 
to be stored until their radioactivity has decayed and they are no longer dangerous. Do 
you happen to know how long experts say this will take? Do you think they will say it 
will take? 

1. Less than 100 years 
2. About 500 years 
3. 1000 years or more 
4. Other years than those above 
5. Unsure, don't know 
6. No answer 
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Q52. Although the radioactivity decays as the years go by, some of it is very long 
lasting and will need to be stored safely for more than 1,000 years. All things considered, 
how confident are you that the Department of Energy can safely manage a nuclear waste 
program like this? Would you say that you are very confident, somewhat confident, not 
very confident, or not at all confident about this? 

1. Very confident 
2. Somewhat confident 
3. Not very confident 
4. Not at all confident 
5. Unsure, don't know 
6. No answer 

Q55-Q64*. How much tmst do you have in the following people or agencies to tell 
you the tmth about whether or not nuclear wastes could be stored safely at Hanford? 
First, how much would you tmst "Scientists from Washington's Universities?" Would 
you trust them a great deal, some, a little or not at all to tell the tmth about storing nuclear 
wastes safely at Hanford? How much would you tmst: 

Q55, Q64. Scientists from Washington's universities. 

1. 
2. 
3. 
4. 
5. 
6. 

A great deal 
Some 
A little 
Not at all 
Unsure, don't know 
No answer 

•Half the sample received Q55-59, while the other half received Q60-64, which were the 
same items presented in reverse order. 

Q56, Q63. U.S. Environmental Protection Agency. 

1. 
2. 
3. 
4. 
5. 
6. 

A great deal 
Some 
A little 
Not at all 
Unsure, don't know 
No answer 
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Q57, Q62. U.S. Department of Energy. 

1. 
2. 
3. 
4. 
5. 
6. 

A great deal 
Some 
A little 
Not at all 
Unsure, don't know 
No answer 

Q58, Q61. Washington State's Office of Nuclear Waste Management. 

1. 
2. 
3. 
4. 
5. 
6. 

A great deal 
Some 
A little 
Not at all 
Unsure, don't know 
No answer 

Q59, Q60. Scientists who work at Hanford. 

1. 
2. 
3. 
4. 
5. 
6. 

A great deal 
Some 
A little 
Not at all 
Unsure, don't know 
No answer 

Q65-Q68. Now I am going to read a list of concems that have been expressed about 
putting a nuclear waste repository at Hanford. For each one I read, please tell me 
whether you think it would be a MAJOR problem, a MINOR problem, or NOT a problem 
at all. The first one is "Accidents May Occur in Transporting the Wastes To the Site." 
Would this be a major problem, a minor problem, or not a problem at all? 

Q65. Accidents may occur in ttansporting the wastes to the site. 

1. Major problem 
2. Minor problem 
3. Not at all a problem 
4. Unsure, don't know 
5. No answer 
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Q66. Future generations may accidentally dig into the site. 

1. Major problem 
2. Minor problem 
3. Not at all a problem 
4. Unsure, don't know 
5. No answer 

Q67. An earthquake may release the materials. 

1. Major problem 
2. Minor problem 
3. Not at all a problem 
4. Unsure, don't know 
5. No answer 

Q68. The waste may leak out of the containers and contaminate underground 
water supplies within the next 50 years. 

1. Major problem 
2. Minor problem 
3. Not at all a problem 
4. Unsure, don't know 
5. No answer 

Q69. Which of the things that we have just talked about concems you the most? 

1. Accidents in ttansport 
2. Future generations dig up 
3. Earthquake release materials 
4. Waste may leak 
5. None ofthese 
6. All ofthese 
7. Unsure, don't know 
8. No answer 
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Q70-Q79. Having a high-level nuclear waste repository at Hanford could bring both 
benefits and problems. I am going to read a list of possible benefits and problems, and 
I'd like you to tell me whether you think each one is likely or unlikely to be a result of 
having a repository located at Hanford. First, how likely do you think that having the 
repository at Hanford will "Create More Jobs In The Tri-Cities Area." Is this very likely, 
somewhat likely, somewhat unlikely, or very unlikely to occur? 

Q70. Create more jobs in the Tri-Cities area. 

1. 
2. 
3. 
4. 
5. 
6. 

Very unlikely to occur 
Somewhat likely 
Somewhat unlikely 
Very unlikely 
Unsure, don't know 
No answer 

Lead to radioactive contamina 

1. 
2. 
3. 
4. 
5. 
6. 

Very likely to occur 
Somewhat likely 
Somewhat unlikely 
Very unlikely 
Unsure, don't know 
No answer 

Q72. Increase state residents' fears about the dangers of nuclear operations at 
Hanford. 

1. Very likely to occur 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q73. Significantly increase tax revenues for the state. 

1. Very likely to occur 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 
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Q74. Lead to dangerous accidents in the shipping of nuclear wastes to Hanford. 

1. Very likely to occur 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q75. Cause the Department of Energy to clean up existing contamination from 
the storage of defense wastes at Hanford. 

1. 
2. 
3. 
4. 
5. 
6. 

Very likely to occur 
Somewhat likely 
Somewhat unlikely 
Very unlikely 
Unsure, don't know 
No answer 

Cause the rest of the countr 

1. 
2. 
3. 
4. 
5. 
6. 

Very likely to occur 
Somewhat likely 
Somewhat unlikely 
Very unlikely 
Unsure, don't know 
No answer 

Q77. Make people hesitate to buy agricultural products grown in/near the Tri-
Cities area. 

1. Very likely to occur 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 
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Q78. Lead the rest of the country to respect the state for meeting an important 
national need. 

1. Very likely to occur 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q80-85. Here are some other possible benefits and problems dealing specifically 
with the Tri-Cities area. First, how likely do you think that having the repository at 
Hanford will "Expose Tri-Cities residents to dangerous levels of radioactivity? Is this 
very likely, somewhat likely, somewhat unlikely, or very unlikely to occur? 

Q80. Expose Tri-Cities residents to dangerous levels of radioactivity. 

1. Very likely 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q81. Keep the economy of the Tri-Cities TOO dependent on nuclear energy. 

1. Very likely 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q82. Bring more stores and entertainment facilities to the Tri-Cities area. 

1. Very likely 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 
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Q83. Create a need in the Tri-Cities to raise taxes for more teachers, policemen, 
and firemen. 

1. Very likely 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q84. Increase prejudice toward Tri-Cities residents by the rest of the state. 

1. Very likely 
2. Somewhat likely 
3. Somewhat unlikely 
4. Very unlikely 
5. Unsure, don't know 
6. No answer 

Q85. Make Tri-Cities residents feel more certain about the area's economic 
future. 

1. 
2. 
3. 
4. 
5. 
6. 

Very likely 
Somewhat likely 
Somewhat unlikely 
Very unlikely 
Unsure, don't know 
No answer 

Q86-93. Now I'm going to read some statements about having a nuclear waste 
repository at Hanford, and I'd like you to tell me whether you agree or disagree with each 
one. The first is "A Repository Would Not Pose Any More Risk To The People Living in 
the Tri-Cities Area Than They Are Already Exposed To." Do you sttongly agree, 
somewhat agree, somewhat disagree, or sttongly disagree with this statement? 

Q86. A repository would not pose any more risks to the people living in the Tri-
Cities area than they are already exposed to. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 
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Q87. Just thinking about the possibility that the repository will be sited at 
Hanford makes me feel tense and anxious. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

Q88. If the repository is located at Hanford, I would definitely want to move 
farther away from Hanford. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

If Hanford is selected for th 

1. 
2. 
3. 
4. 
5. 
6. 

Sttongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

Q90. Hanford is a good site for the repository because it already has many 
nuclear facilities. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Strongly disagree 
Unsure, don't know 
No answer 
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Q91. It really bothers me to think about living in the state with the nation's first 
permanent nuclear waste repository. 

1. 
2. 
3. 
4. 
5. 
6. 

Sttongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

Q92. There is really nothing I can do that will affect Hanford's selection for the 
site. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

Q93. It is highly unlikely that Hanford will be chosen for the repository site. 

1. 
2. 
3. 
4. 
5. 
6. 

Strongly agree 
Agree 
Disagree 
Sttongly disagree 
Unsure, don't know 
No answer 

Q94. Suppose that after all the tests were completed the federal govemment said the 
Hanford site was the safest place for the nation's first nuclear waste repository, but it 
wouldn't be located there unless state residents voted in favor of it. If this were the case, 
would you vote for it, against it, or wouldn't you vote on this issue? 

1. 
2. 
3. 
4. 
5. 

Vote yes 
Vote no 
Wouldn't want to vote 
Unsure, don't know 
No answer 
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Q95-98. Many people have suggested that it is only fair that the state finally 
selected as the safest site to store the nation's nuclear wastes should be compensated in 
some way by the Federal govemment. What if the Federal goverrmient worked out an 
agreement with the state than in return for siting the repository at Hanford, the federal 
income taxes for every household in the state, including yours, would be reduced by 
($100, $300, $600, $900*) each year for the next 20 years. The money to pay for this 
would come from the taxpayers in other states. If this were the case, would you vote for 
the repository, against it, or wouldn't you want to vote on this issue? *(Random 
assignment of respondents to dollar amounts.) 

1. Vote yes GOTO 100 
2. Vote no GOTO 99 
3. Wouldn't want to vote—GOTO 101 
4. Unsure, don't know GOTO 101 
5. No answer GOTO 101 

Q99. What if the amount was (Double amount mentioned), would you vote for or 
against the repository. (Asked only of those that said "No" on Q95-98). 

1. 
2. 
3. 
4. 
5. 

Vote yes 
Vote no 
Wouldn't want to vote 
Unsure, don't know 
No answer 

QIOO. What if the amount was (Half amount mentioned), would you vote for or against 
the repository. (Asked only of those that said "yes" on Q95-98). 

1. Vote yes 
2. Vote no 
3. Wouldn't want to vote 
4. Unsure, don't know 
5. No answer 
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Q101 -Q104. What if instead of Hanford, the repository would be located in a distant 
state, but only if the residents of all states, including Washington, would pay higher 
Federal income taxes to compensate the other state. If this meant your Federal income 
taxes were increased by ($50, $100, $200, $400) each year for the next 20 years, would 
you vote to locate the repository in the other state? (Random assignment of respondent's 
to dollar amounts.) 

1. Vote yes 
2. Vote no 
3. Wouldn't want to vote 
4. Unsure, don't know 
5. No answer 

Q105. If yes, what if the amount was (Double amount mentioned), would you vote for or 
against the repository. (Asked only of those that said "yes" to Q101-104). 

1. Vote yes 
2. Vote no 
3. Wouldn't want to vote 
4. Unsure, don't know 
5. No answer 

Q106. If no, what if the amount was (Half amount mentioned), would you vote for or 
against the repository. (Asked only of those that said "no" to (̂ 101-104). 

1. 
2. 
3. 
4. 
5. 

Vote yes 
Vote no 
Wouldn't want to vote 
Unsure, don't know 
No answer 

Q107. Finally, we would like to ask some questions about yourself and your family to 
help us interpret the results of this study. Remember that your responses are completely 
confidential. Do you live inside the city limits of a town or city in Washington? 

1. Yes GOTO # 109 
2. No 
3. No answer GOTO #112 
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Q108. How many miles do you drive to get to the town or city nearest you? 

1. 
2. 
3. 
4. 
5. 
6. 

Less than 1 mile 
1 to 2 miles 
3 to 5 miles 
6 to 10 miles 
More than 10 miles 
No answer 

Q109. What is the name of that city or town? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

Benton City 
Cormell 
Kahlotus 
Kermewick 
Mesa 
Othello 
Pasco 
Prosser 
Prosser 
Richland 
Other 
No answer 

QUO. How many years have you lived in your present community? 

1. 
2. 
3. 
4. 
5. 
6. 

Less than 1 year 
1 to 5 years 
6 to 10 years 
11 to 20 years 
Over 20 years 
No answer 

QUI. How likely is it that you will stay in your present community after retirement? 
Do you think you will definitely stay, probably stay, probably move, definitely move, or 
are you unsure? 

1. Definitely stay 
2. Probably stay 
3. Probably move 
4. Definitely move 
5. Unsure 
6. No answer 
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Ql 13. Do you currently own your own home or are you renting or leasing? 

1 Own (includes paying mortgage, buying, etc.) 
2. Rent or lease 
3. Other 

4. No answer 

Q114. (Interviewer: If needed, confirm SEX) 

1. Male 
2. Female 

Ql 15. Do you have any children in your household under the age of 18? (Interviewer: 
Enter YES if adopted children, stepchildren, foster children, etc) 

1. Yes 
2. No GOTO #117 
3. No answer—GOTO #117 

Q116. If Yes, Ask "how many?" 

1. 1 child 
2. 2 children 
3. 3 or more children 

Ql 17. Do you or any member of your immediate family CURRENTLY own or work on 
a farm, ranch, orchard, or vineyard? 

1. Yes GOTO Ql 19 
2. No 
3. No answer 

Ql 18. Have you or any member of your immediate family owned or worked on a farm, 
ranch, orchard, or vineyard? 

1. Yes 
2. No 
3. No answer 
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Ql 19. Which of the following BEST describes your employment situation? Are you: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Employed part-time 
Employed full-time 
Unemployed 
Retired 
Full-time homemaker 
Full-time student 
Other 
No answer 

Q120. Do you currently work for the Department of Energy or a Department of Energy 
conttactor? 

1. Yes 
2. No GOTO #122 
3. Unsure, Don't know GOTO #122 
4. No answer GOTO #122 

Q121. Which of the following BEST describes your occupation. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Scientist or engineer 
Professional 
Managerial 
Technical worker 
Office/clerical worker 
Constmction worker 
Maintenance worker 
Other 
No answer 

Q122. Have your worked for the Departtnent of Energy or Departtnent of Energy 
contractor within the past 10 years? 

1. Yes 
2. No GOTO #124 
3. Unsure, don't know GOTO #124 
4. No answer- GOTO # 124 
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Q123. Which of the following BEST describes your occupation then? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Scientist or engineer 
Professional 
Managerial 
Technical worker 
Office/clerical worker 
Constmction worker 
Maintenance worker 
Other 
No answer 

Q124. Does any member of your immediate family (spouse, parent or child) currently, 
work for the Department of Energy or a Department of Energy conttactor? 

1. Yes 
2. No GOTO #126 
3. Unsure, don't know- GOTO #126 
4. No answer GOTO #126 

Q125. What type of work does (he/she) do? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Scientist or engineer 
Professional 
Managerial 
Technical worker 
Office/clerical worker 
Constmction worker 
Maintenance worker 
Other 
No answer 

Q126. Has any member of your immediate family (spouse, parent or child) worked for 
the Department of Energy or a Department of Energy contractor within the past 10 years? 

1. Yes 
2. No GOTO # 128 
3. Unsure, don't know—-GOTO #128 
4. No answer GOTO #128 

160 



Q127. What type of work did (he/she) do? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Scientist or engineer 
Professional 
Managerial 
Technical worker 
Office/clerical worker 
Constmction worker 
Maintenance worker 
Other 
No answer 

Q128. Which ofthese terms BEST describes your usual stand on political issues? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Q129. What is your 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Liberal 
Slightly liberal 
Middle of the road 
Slightly conservative 
Conservative 

Unsure, don't know 
No answer 

racial origin 

White 
Black 
American Indian 
Asian-American 
Other 

No answer 
GOTO n o 

—GOTO 130 

Q130. Are you of Hispanic origin? 

1. 
2. 
3. 
4. 

Yes 
No 
Don't know 
No answer 
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Q131. What is the highest grade of school or college that you have completed? 

1 Less than high school 
2. Some high school or GED 
3. High school graduate 
4. Vocational or trade school 
5. Some college 
6. College graduate 
7. Some graduate school 
8. Professional degree 
9. No answer 

Q132. What is your present age? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

18 and 19 
20 through 29 
30 through 39 
40 through 49 
50 through 64 
65 and over 
No answer 

Q133. Finally, I would like to read some general categories regarding levels of total 
family income from all sources. Please tell me to stop when I reach the category that 
BEST describes your total family income, before taxes, in 1987. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Less than $10,000 
$10,000 to $20,000 
$20,000 to $30,000 
$30,000 to $45,000 
$45,000 to $60,000 
$60,000 to $80,000 
$80,000 to $100,000 
Over $100,000 
No answer. Refused 
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