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Introduction

The federal government’s proposal to site the nation’s first high-level nuclear
waste repository at Yucca Mountain, Nevada, has created far-reaching politi-
cal turmoil. Despite its remote and sparsely populated location, Nevada’s
congressional representatives, as well as state-level political leaders, have
been virtually unanimous in their opposition to the project. Public opinion
has also revealed widespread dissatisfaction with the proposal. Statewide
opinion surveys have consistently indicated that nearly three-quarters of
Nevada residents are opposed to having the repository built in Nevada (see
chapter 3 of this volume by Slovic, Layman, and Flynn). Opposition to the
repository appears to be linked to a variety of factors, including beliefs that
it is unfair to force Nevadans to harbor all of the nation’s nuclear waste,
in addition to concerns about the safety of the storage and transportation
of high-level nuclear waste (see chapter 7 of this volume by Desvousges,
Kunreuther, Slovic, and Rosa).

Statewide responses to the proposed repository, reflected by both politi-
cal opposition and public opinion polls, mirror the attitudes and opinions
of Nevada’s predominantly urban population, which is concentrated in or
near Las Vegas and, to a lesser degree, Reno. As a result, such polls provide
limited insight into the views of those rural Nevada residents who may be
most directly affected by repository construction. While Yucca Mountain
is located on federally controlled land about ninety miles northwest of the
metropolitan Las Vegas area and is 376 miles southeast of Reno, there are
several small rural communities which are relatively close to the proposed
repository site. Several others are within reasonable commuting distance
of Yuccd Mountain. In addition, numerous rural communities in southern
Nevada are located along probable waste transportation corridors.
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264 Public Reactions to the Yucca Mountain Site

To fully comprehend the consequences of constructing a high-level nu-
clear waste repository at Yucca Mountain for area residents, it is necessary
to focus attention on the small rural communities which are proximate to
the project site or major waste transportation corridors. These are the towns
and villages which are especially likely to be at risk, that is, communities
most likely to suffer any negative environmental and socioeconomic im-
pacts stemming from the repository. The history of western energy develop-
ments over the past several decades suggests that, as with other large-scale
facilities, repository construction and operation is likely to cause social,
economic, and cultural disruptions (Cortese and Jones, 1977; Little, 1977;
Davenport and Davenport, 1g80; Elkind-Savatsky, 1986).

Typically, rapid population and economic growth associated with large-
scale construction projects stimulates a wide array of social changes in
nearby rural communities. These communities are vulnerable, primarily be-
cause of their small sizes, proximity to the site, and the limited ability of
their infrastructures to handle potential inmigration (see Weber and Howell,
1982). Although previous literature generally suggests that rural residents
look favorably on efforts that promise local employment and economic
benefits, and therefore support most types of large-scale industrial or con-
struction projects (see Little and Lovejoy, 1979), the potential for adverse
socioeconomic impacts may result in less positive public views of projects
such as the proposed repository.

The special nature of projects involving nuclear materials may also result
in less positive responses by community residents (Albrecht, 1983; Wil-
liams, 1988). Rural communities, in particular, currently lack the trained
emergency response personnel required in the event of a waste-handling
accident. Consequently, rural residents living along potential waste trans-
portation corridors may have a heightened perception of the risks associated
with a repository. Finally, opposition to the siting of hazardous facilities, and
especially nuclear facilities, often reflects a NIMBY (“not in my back yard”)
response on the part of area residents (Edelstein, 1988; Stoffel et al., 1989;
Williams, 1988; Williams and Payne, 1985). For these and other reasons, the
views of rural residents whose “back yards” are closest to the proposed re-
pository site provide a particularly important focus for studies attempting
to understand human responses to facilities which handle nuclear and other
potentially hazardous materials.

The area of southern Nevada encompassing Yucca Mountain provides
a unique social and cultural context for siting a high-level nuclear waste
facility. Communities in this area have had forty years of experience with
nuclear weapons testing programs, as well as with a variety of large-scale
military operations and facilities in desert areas north and west of Las Vegas.
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Nevada politicians and residents have generally been highly supportive of
federal activities ever since the first atomic weapons test occurred at the
Nevada Test Site (NTS) in 1951 (Titus, 1986). Despite increased recognition
of harmful health effects experienced by military personnel and civilians
exposed to radiation during the era of atmospheric testing and despite in-
creasingly strident antinuclear protest activities, there remains widespread
recognition of the importance of NTS and other defense programs to the
economic vitality of southern Nevada and the state as a whole.

This unique social context, the NIMBY syndrome, the special nature of
nuclear projects, and continuing effects of other federal projects and pro-
grams all suggest that rural residents’ views about a nuclear waste repository
may be quite different from those reflected by statewide surveys, such as
the one reported in chapter 7 of this volume by Desvousges, Kunreuther,
Slovic, and Rosa, or by surveys of urban residents, such as the Las Vegas
survey reported in the preceding chapter by Mushkatel, Nigg, and Pijawka.
Further, the views of rural southern Nevadans may differ considerably from
what might be anticipated on the basis of studies focused on large-scale non-
nuclear projects in other rural settings. This chapter addresses this issue by
examining perceptions and attitudes toward the repository among residents
of six rural communities in southern Nevada. Each of these communities is
located relatively close to Yucca Mountain or probable waste transportation
routes, and each could experience a variety of impacts from repository con-
struction, operation, and waste transportation. Information on perceptions
and attitudes held by residents of these communities concerning the reposi-
tory provides an important supplement to information on the views held by
urban and statewide residents reported in other chapters.

Study Area

The study communities include the towns of Beatty, Amargosa Valley, and
Pahrump in Nye County, Indian Springs and Mesquite in Clark County, and
Caliente in Lincoln County (see Figure 10-1). A brief description of these
communities follows.

The unincorporated town of Beatty is located approximately 115 miles
northwest of Las Vegas. The town is bisected by U.S. Highway g5, a poten-
tial waste transportation route, and is just eighteen air and forty-five high-
way miles from Yucca Mountain. Historically, the town has experienced
boom-and-bust cycles associated with gold and silver mining. In the past
decade or so Beatty has experienced modest growth as a result of employ-
ment opportunities linked to the Nevada Test Site (NTs) and other military
programs. The town’s other economic activities include a low-level nuclear
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Figure 10-1 The study area.

waste landfill, which is located just a few miles south of town, and service
industries oriented toward travelers and tourists visiting nearby Death Val-
ley National Monument. By 1985 the estimated population of the town was
approximately g25. However, rapid growth associated with new gold min-
ing ventures began to occur in late 1987, causing the population to increase
to approximately 1100 by early 1988.

Amargosa Valley, another unincorporated town, has approximately 6oo
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to 650 residents spread over a 500-square-mile desert area. The northern-
most sections of the town are adjacent to U.S. Route gs, and are located
within sixteen miles of the proposed Yucca Mountain repository site. Thus
Amargosa Valley, like Beatty, could be directly affected by the repository
due both to its proximity to the site and its location along a probable waste
transportation route. The settlement of Amargosa Valley occurred primarily
during the 1g50s as a result of homesteading stimulated by the Desert Entry
Act. Additional growth occurred in the 1960s and 1970s, first as a result of
NTs activity and subsequently due to the development of colemanite and
bentonite mining and milling operations. However, NTs employment of local
residents declined substantially by the mid-1980s, and the 1986 closure of a
large milling operation resulted in the loss of nearly 50 percent of the resi-
dent population within a two-year period. The local economy is severely
depressed, as evidenced by the closing of several businesses, decreased
activity at others, and abandonment of homes and other property.

Located in the southernmost tip of Nye County, approximately fifty-five
air miles and sixty-five highway miles from the proposed Yucca Mountain
site, lies the unincorporated town of Pahrump. Although not located on a
major highway likely to be used for nuclear waste transportation, Pahrump
is adjacent to one of the alternative railroad spur routes under consideration
for transporting wastes to the repository site. Originally a sparsely popu-
lated agricultural valley, in 1970 Pahrump had fewer than 1000 residents
scattered over more than 200 square miles. However, rapid growth has oc-
curred during the 1g70s and especially the 1g8os as a result of real estate
speculation and housing construction. Agricultural land was subdivided
for residential and commercial development, and by early 1988 the town’s
population had grown to approximately 6500 to 7000. Pahrump is now the
largest community in Nye County.

Located forty-three miles northwest of Las Vegas in Clark County, Indian
Springs is sixty-one miles southeast of the proposed Yucca Mountain site
and, like Beatty, is bisected by U.S. Route g5. Impacts from the repository
could result both from the town'’s proximity to the site and the potential for
waste transportation through the community. Prior to World War II there
were few people living in Indian Springs. With the war came construction of
the Indian Springs Air Force Base and associated support facilities, which
caused the community to grow rapidly. Growth continued through the 1950s
as a result of weapons testing activities at NTS, the main entrance of which
is just 20 miles to the northwest. In late 1987 there was a reduction in Indian
Springs’s population when responsibility for provision of air base services
was shifted from the Air Force to a private contractor whose employees
tended to live in Las Vegas. At the same time, the military support services



268 Public Reactions to the Yucca Mountain Site

provided by Indian Springs Air Force Base were transferred to other military
installations, adding to the loss of residents. However, Indian Springs has
recovered from these population losses, largely as a result of NTS activities
and in 1988 had approximately 1200 residents.

The city of Mesquite is located in the easternmost section of Clark County
near the Utah and Arizona borders, approximately eighty miles northeast
of Las Vegas. Although the town’s distance from Yucca Mountain (142
air and 184 highway miles) reduces the likelihood of direct impacts as-
sociated with construction or on-site operations, Mesquite is bisected by
Interstate Route 15, a likely waste transportation route. Mesquite was one
of the “downwind”' communities most severely affected by radioactive fall-
out from atmospheric weapons testing during the 1g50s and early 1960s
(see Fuller, 1984). Consequently, the community’s experience with southern
Nevada’s nuclear heritage has been much different from that of places such
as Beatty, Amargosa Valley, Pahrump, and Indian Springs, which have bene-
fitted from NnTs employment opportunities and are located west and south
of the test site. Originally settled as a Mormon agricultural village, Mesquite
remained a quiet, slowly growing, predominantly Mormon rural town until
the 1980s, when unprecedented population growth was stimulated by the
construction of a large resort and casino complex. The population grew from
922 in 1980 to an estimated 1500 in early 1988. This growth contributed to
the establishment of Mesquite as an incorporated city in 1984.

The incorporated city of Caliente is the largest community in Lincoln
County and is located approximately 110 air miles and over 250 road miles
east of the proposed Yucca Mountain site. The community is bisected by the
main line of the Union Pacific railroad, which is likely to be a major route
for shipping high-level nuclear waste to Yucca Mountain. Like Mesquite,
Caliente was among the “downwind” communities and has not experienced
major employment benefits from Nts. Originally developed as a railroad
town, Caliente experienced severe economic decline beginning in the late
1940s and early 1950s as a result of the railroad’s transition from steam
to diesel technology (Cotirell, 1951). Continued deterioration of railroad
employment during the past three decades has combined with declining
agricultural and mining activities to create a context of persistent economic
and demographic stagnation. By early 1988 the community’s population was
estimated to be gg6, just 14 persons more than reported in the 1980 census.
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Table 10-1 Sample Size and Response Rates for Rural Nevada Community Surveys

Community Number Delivered Number Completed Response Rate (%)
Beatty 150 111 74.0
Amargosa Valley 123 104 84.6
Pahrump 220 189 85.9
Indian Springs 152 122 80.3
Mesquite 152 110 72.3
Caliente 152 131 86.2
Combined Communities 949 767 - 80.8
Study Approach

Data Collection

The data for this study have been drawn from surveys administered to rep-
resentative samples of the adult populations in each of the six study commu-
nities. In each community comprehensive sampling frames were developed
using water or electric utility records.? Following two separate pretests of
preliminary versions of the survey instrument, self-completion question-
naires were distributed in March, April, and May, 1988 to randomly selected
households in each community. Field workers personally delivered and re-
trieved the completed survey instruments. Previous research has shown that
this technique elicits relatively high response rates (Krannich, Greider, and
Little, 1985).

Within each randomly selected household, an individual respondent was
selected by identifying the person eighteen years of age or older whose
birthday had occurred most recently. This method results in a randomized
selection of adult household members, without the complexities or intru-
siveness of more traditional respondent selection methods such as those
developed by Kish (1949).

Information regarding sample size and the numbers of respondents for
each of the study sites is summarized in Table 10-1. Overall, the rates of
return for usable questionnaires were excellent, ranging from a low of 72.3
percent in Mesquite to over 86 percent in Caliente. The combined response
rate for all six study sites was over 8o percent.

Variables

The questionnaire included a broad array of questions pertaining to respon-
dents’ perceptions of the nuclear waste repository program as well as other
nuclear and technological programs, perceptions of community characteris-
tics, trust in science and government, personal background characteristics,



270 Public Reactions to the Yucca Mountain Site

and a variety of other social, psychological, and cultural dimensions. The
analysis presented here focuses on only selected variables that help to iden-
tify and clarify the nature of rural residents’ responses to several issues
surrounding the siting of the repository at Yucca Mountain.

Two measures of respondents’ perceptions of and attitudes regarding the
repository program are analyzed as dependent variables. The first is an in-
dicator of the degree to which people expressed concern that the repository
program might have harmful health and safety effects on community resi-
dents.? The response scale for this question ranged from o to 10, with the
extreme values labelled as “not at all concerned” (o) to “extremely con-
cerned” (10). The second measure of attitudes toward the repository was
a question asking respondents whether they would build the repository at
Yucca Mountain if the decision were theirs.* Responses were measured on a
five-point scale which ranged between “definitely yes” and “definitely no.”
Although these two variables were highly correlated (r = .73), they appear
to address two important and distinct dimensions of respondents’ views
concerning the repository and its possible effects.

In order to account for the variation in respondents’ views of the proposed
Yucca Mountain repository, several questions were treated as independent
variables in this analysis. First, respondents’ community of residence was
considered, since preliminary analyses have indicated very substantial dif-
ferences in attitudes regarding the repository across the study communities
(Krannich and Little, 1988).

Another independent variable included in the analysis was a measure of
the degree of local economic harm or benefit which respondents anticipated
could result from repository development.® This variable, measured on a
scale ranging from o (“entirely harmful effects”) to 10 (“entirely beneficial
effects”), provides a means of determining the degree to which anticipated
economic opportunities may attenuate risk perceptions or repository oppo-
sition.

Since individuals’ attitudes about other analogous activities may influ-
ence perceptions concerning proposed facilities (see Stoffel et al., 1988,
198g), an index measuring perceptions of health and safety risks of nuclear
weapons testing was developed by summing responses to two questions. The
first addressed the perceived likelihood of past harmful effects from atmo-
spheric testing,® and the second involved the perceived likelihood of future
harmful effects from current underground testing at the NTs.” Both ques-
tions were measured on the same scale of o to 10, with responses ranging
between “not at all likely” (o) and “extremely likely” (10); the correlation
between the two items was very high (r = .76). The resulting summed index
has a potential response range from o to 20.
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In addition, a measure of trust in science was included as an independent
variable, because attitudes about science and technology are likely to in-
fluence views about specific technological projects such as a nuclear waste
repository. This variable was measured as a summed index comprising re-
sponses to five related questionnaire items.? Interitem correlations for these
questions ranged between .20 and .61, and item-to-corrected total correla-
tions ranged between .38 and .63. The internal consistency of the index is
substantial, as reflected by a value of .72 for Cronbach’s alpha coefficient of
reliability (Cronbach, 1951).

Trust or distrust of organizations viewed as being responsible for man-
agement of hazardous projects appears to play a key role in attitudes and
opinions about such projects (Edelstein, 1988; Stoffel et al., 1989g). Therefore,
a question addressing respondents’ trust in the federal government to pro-
vide accurate information on nuclear programs was also used.® Responses
to this question were recorded on a o-to-10 scale ranging from “not at all
confident” (o) to “extremely confident” (10).

In addition, several questions pertaining to respondents’ sociodemo-
graphic characteristics were incorporated as control variables, since prior
research has indicated potentially important relationships between socio-
demographic characteristics and attitudes toward nuclear facilities (Nealey,
Melber, and Rankin, 1983; Freudenburg and Rosa, 1984). Such research
suggests that women tend to express greater concern than men about the
risks of nuclear facilities as well as the risks of other hazardous events and
toxic episodes (Harris and Associates, 1976; Hamilton, 1985; Mitchell, 1984;
Mushkatel and Pijawka, 1989; Nealey, 1990; Nealey, Melber, and Rankin,
1983) and are generally more likely to express concern about the environ-
ment (McStay and Dunlap, 1983; Van Liere and Dunlap, 1980). Therefore,
respondent gender was included in the analysis. Previous research has also
suggested that being a parent affects attitudes and perceptions about poten-
tial hazards (Hamilton, 1985); thus the number of living children reported
by respondents was included. Years of residence in the present community
was included in order to reflect differences in the degree to which residents
have shared experiences with nuclear weapons testing. That is, the longer
respondents have resided in one of these communities, the more they are
likely to be sensitive to ways in which the community may have been af-
fected, either positively or negatively, by NTs programs, especially early
atmospheric testing activities. Finally, respondent age was included in the
analysis, since age has previously been demonstrated to influence general
environmental attitudes (Van Liere and Dunlap, 1980).1°
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Results

Response distributions for both of the dependent variables vary substantially
across the six study communities. As shown in Table 10-2, levels of con-
cern about harmful health and safety effects stemming from a repository are
lowest in Amargosa Valley and Beatty, the two communities located nearest
to Yucca Mountain. In Beatty over 66 percent of responses were on the “not
concerned” end of the scale (values o through 4), while slightly more than
60 percent of Amargosa Valley responses were in this same range. Levels
of concern were higher in Indian Springs and Pahrump, both of which are
located somewhat farther from the proposed project site. In Indian Springs
approximately 53 percent of responses were below the scale midpoint, while
only about 36 percent of Pahrump respondents indicated a similar lack of
health and safety concern. Concern was highest in Caliente and Mesquite,
the two communities which are furthest from Yucca Mountain. Only 24 per-
cent of Mesquite responses and 28 percent of Caliente responses were in the
range of scores falling below the scale midpoint that represent low concern
about harmful effects.

A similar pattern emerges when the distribution of responses to the

Table 10-2 Distribution of Perceived Repository Health and Safety Risks
for Six Study Communities (percent)

Amargosa Indian

Response Beatty Valley Pahrump Springs Mesquite Caliente

“Not at all concerned”
0 25.7° 26.2 14.9 18.8 7.5 7.4
1 15.2 14.6 8.6 11.1 2.8 5.7
2 12.4 11.7 6.3 11.1 3.8 2.5
3 10.5 4.9 29 6.8 6.6 7.4
4 29 29 2.9 5.1 38 4.9
5 14.3 11.7 14.9 5.1 8.5 10.7
B 1.9 5.8 2.3 4.3 4.7 5.7
7 0.0 2.9 5.1 6.0 12.3 6.6
8 4.8 5.8 9.7 6.8 13.2 8.2
9 1.0 1.9 74 34 5.7 4.9
10 11.4 11.7 25.1 21.4 311 36.1

“Extremely concerned”

N 105 103 175 T17 106 122

Mean 3.3 3.6 5.6 4.7 6.7 6.6

2Percentages may not total to 100 due to rounding.
F=1891,df =5,722, p < .0001
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Table 10-3 Distribution of Support/Opposition for Construction of Repository (percent)

Amargosa Indian
Response Beatty  Valley Pahrump Springs Mesquite Caliente
Definitely yes (1) 45.3° 47.1 20.0 25.9 7.8 12.8
Probably yes (2) 28.3 28.4 239 28.4 16.7 20.8
Uncertain (3) 13.2 10.8 211 18.1 24.5 24.8
Probably no (4) 6.6 4.9 7.2 9.5 16.7 11.2
Definitely no (5) 6.6 8.8 27.8 18.1 34.3 30.4
Combined percent “yes” 73.6 75.5 43.9 54.3 24.5 33.6
Combined percent “no” 13.2 13.7 35.0 27.6 51.0 41.6
N 106 102 180 116 102 125
Mean 2.0 2.0 3.0 2.7 3.5 3.3

3Percentages may not total to 100 due to rounding error.
F=23.27 df. =5,725, p < .0001

question regarding opposition to and support for a repository is examined.
Almost 74 percent of the Beatty respondents would definitely or probably
construct the repository at Yucca Mountain if the choice were theirs, while
75.5 percent of Amargosa Valley respondents gave similar responses (see
Table 10-3). Analogous to the pattern observed with health and safety issues
associated with the proposed repository, Pahrump (43.9 percent) and Indian
Springs (54.3 percent) respondents were slightly less supportive, and Mes-
quite (24.5 percent) and Caliente (33.6 percent) respondents were the least
supportive.

These results contrast sharply with findings from the Las Vegas urban area
survey reported in the preceding chapter by Mushkatel, Nigg, and Pijawka.
Response patterns in all of the rural communities except Mesquite and Cali-
ente reflect much higher levels of repository support than is evident from
the Las Vegas data. Even in Mesquite and Caliente, respondents were con-
siderably less likely to express opposition than was the case among urban
area residents, tending instead to report higher levels of uncertainty about
a repository. These differences may be attributable in part to rural-urban
differences in economic development levels and needs and to a related ten-
dency for rural area residents to view a repository as a potentially important
source of future economic growth opportunities.

Insofar as all of the study communities face potential impacts from the
transportation of nuclear wastes to Yucca Mountain, the obvious differences
in repository orientations held by residents of the six study communities
must be linked to some other factors. Therefore, an attempt to account for
intercommunity variation in the dependent variables requires an examina-
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Table 10-4 Means, Standard Deviations, and anova Results Comparing Response
Patterns on Measures of Anticipated Economic Effects, Trust in Science, Trust in
Government, and Perceptions of NTS Health Effects

Amargosa Indian
Variable Beatty Valley Pahrump Springs Mesquite Caliente F
Effects on economy?
Mean 7.79 8.06 6.91 7.27 4.84 591 20.16""
Std. dev. 2.20 2.43 2.91 2.63 2.80 2.88
Trust in scienceb
Mean 32.19 31.24 30.92 31.97 29.82 28.83 2.51"
Std. dev. 9.04 7.62 8.80 8.93 7.42 8.51
Trust in government©
Mean 5.67 5.32 4.03 4.82 3.30 3.22 13.23"
Std. dev. 2.84 3.10 3.22 3.22 2.62 2.94
Perceived NTs health effectsd
Mean 6.85 7.40 10.36 8.37  14.67 13.16 29.38**
Std. dev. 5.73 6.14 6.68 6.38 5.57 5.98

2Values range between 0 (entirely negative effects) and 10 (entirely positive effects)

bValues range between 0 (no trust) and 50 (total trust)

“Values range between 0 (not at all confident) and 10 (extremely confident)

dValues range between 0 (health effects not at all likely) and 20 (health effects extremely likely)
*p < .05, **p < .0001

tion of additional variables. As noted previously, some of the differences can
be attributed to anticipated local employment and other economic benefits,
which are more likely to be significant in the communities located nearer to
Yucca Mountain. Moreover, the economic decline experienced in Amargosa
Valley and the boom-and-bust history of Beatty may help to account for
the more supportive orientations observed in those two communities. Resi-
dents of Beatty and Amargosa Valley tend to place a high priority on the
need for economic growth and a stable employment base (Trend, Little, and
Krannich, 1988a, 1988b).

Response distributions to a question concerning anticipated economic
effects of the repository lend support to an explanation based on antici-
pated economic benefits. As reported in Table 10-4, residents of Amargosa
Valley and Beatty were on average more likely to expect beneficial eco-
nomic impacts from the proposed repository than residents of the other four
communities. Pahrump and Indian Springs have the next highest mean ex-
pectations, while the anticipation of beneficial economic effects is lowest in
Caliente and Mesquite. Furthermore, the standard deviations suggest that
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Beatty and Amargosa Valley have greater intracommunity consensus on this
question than the other study sites.

Table 10-4 also indicates that there are important differences across the
study communities for several other variables that may influence reposi-
tory perceptions. Trust in science, a four-item index which could explain
intercommunity differences, yielded mean scores which suggest a moderate
amount of trust in science in all six communities. Even though differences
in mean responses on this variable were statistically significant (p = .o5),
the magnitude of intercommunity differences was substantively insignifi-
cant. Nevertheless, it should be noted that the downwind communities of
Mesquite and Caliente, while generally trusting of science, nonetheless dem-
onstrated the least trust in science of any of the study communities.

Another variable with the potential to explain intercommunity differences
was the respondents’ trust in the federal government to provide honest infor-
mation on nuclear program safety. The mean community scores for this vari-
able hovered about the midpoint of the scale (5.0), indicating neither great
trust nor great mistrust of the federal government on this issue. The F test
revealed statistically significant (p = .0001) differences among the commu-
nities. Caliente and Mesquite exhibited the greatest distrust of the federal
government, Amargosa Valley and Beatty the greatest trust.

The last attitudinal variable examined to explain community differences
was perceptions of the health effects of nuclear testing activities at the NTs.
Residents of the downwind communities of Caliente and Mesquite were
substantially more likely than residents of other communities to believe that
nuclear weapons testing programs result in adverse health effects for area
residents. In contrast, responses from Beatty and Amargosa Valley residents
reflect very low average concern levels over the consequences of activities
at the NTs.

An examination of bivariate correlations between the two dependent vari-
ables and the several independent variables reveals a number of poten-
tially important relationships (see Table 10-5). Aggregating the combined
responses from the six communities, the relationship between perceived
economic effects and concern about health and safety effects was moderate.
The correlation (r = —.49) demonstrates that respondents who believe the
repository will bring beneficial economic effects have lower levels of con-
cern over health and safety issues. The relationship between the measure
of anticipated economic effects and the measure of support/opposition was
even stronger (r = —.60). Thus, the greater the anticipation of economic
benefits, the less the opposition to repository construction. Statistically and
substantively significant correlations were also observed between each of
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Table 10-5 Zero-Order Correlations Between Dependent and Independent Variables

for Combined Communities
Dependent Variables

Independent Variables Health/Safety Concern  Repository Support/Opposition
Effects on economy —.49" —.60"

Perceived NTs effects 65" 61"

Trust in science -.28" —27*

Trust in government ~B1* —.64"

Sex 10" 10"

Number of children -.01 .05

Age -.03 .08

Length of residence .02 .05

*p<.01

the dependent variables and the perception of NTs-related health risks, in-
dicating a tendency for levels of repository concern and opposition to be
highest among rural residents who believe that there are health risks as-
sociated with nuclear testing. Levels of concern and opposition also tend
to be higher among those who express low trust in science and low trust
in government. While the correlations for the former are somewhat mea-
ger (—.28 and —.27 respectively), the trust in government question explains
approximately 36 percent of the variation for each of the two dependent
variables.

There is also a statistically significant but relatively weak correlation be-
tween both dependent variables and respondents’ gender, which reflects a
tendency for women to express somewhat higher levels of concern over and
opposition to a repository than men. Length of residence in the local commu-
nity, number of children, and age exhibited virtually no linear relationships
with either of the dependent variables.

Although the bivariate relationships examined to this point indicate some
potentially important interrelationships, a multivariate approach is required
to sift out the interplay between community differences and the influence
that respondents’ perceptions and sociodemographic characteristics may
have on attitudes toward repository siting. For each of the dependent vari-
ables, a multiple classification analysis (Mca) was undertaken, using commu-
nity as a six-category independent “factor” and the measure of anticipated
economic effects, NTs risk perceptions, trust in science, trust in government,
respondent gender, number of living children, length of residence, and age
as control variables. The Mca approach allows us to determine the extent
to which observed differences among the study communities in attitudes
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toward siting a repository at Yucca Mountain are due to differences in the
control variables, e.g., perceptions of the effects on the economy and the
health risks, trust in science and government, and selected demographic
characteristics (gender, number of children, age, and length of residence).

Considering first the measure of perceived health and safety risks from
the repository, the results summarized in Table 10-6 indicate that the cross-
community differences noted in Table 10-2 persist but are less substantial
after the effects of covariates (control variables) are taken into account.
Overall, the value of eta, which reflects the bivariate correlation between
the community factor and the risk perception measure, is moderate, at .33.
After taking into account the influences of the eight covariates, however, the
partial correlation (beta) for the community factor is substantially smaller,
at .12.

By examining the coefficients listed in the columns labelled “unadjusted
deviation” and “adjusted deviation,” it is possible to determine the degree
to which community differences are evident both before and after the effects

Table 10-6 Multiple Classification Analysis of Health and Safety Concerns

Regarding the Repository
Unadjusted  Adjusted

N Deviation  Deviation F Significance

Health and Safety Concern® (Grand mean = 5.01)

Main factor (community) 25.57 .000
Amargosa Valley 83 -=1.37 —-0.35
Beatty 84 -1.76 —0.64
Pahrump 128 0.53 0.60
Indian Springs 94 —0.42 0.19
Mesquite 75 1.30 -0.31
Caliente 92 1.47 0.13
Eta and beta .33 A2
Covariates 66.20 .000
Effects on economy 13.88 .000
Perceived nTs health effects 89.84 .000
Trust in science 0.40 525
Trust in government 65.91 .000
Sex 117 .280
Number of children 8.30 .004
Age 3.21 .074
Length of residence 0.36 .548
R% = 55

2Values range between 0 (“not at all concerned”) and 10 (“extremely concerned”)
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of covariates are taken into account. The grand mean for the risk perception
variable (e.g., the mean obtained when responses from all communities are
pooled together) was 5.01. The unadjusted deviations from the grand mean
indicate that, ignoring the influence of the control variables, the mean re-
sponse values on this scale are lowest (reflecting low levels of concern) in
Beatty (—1.76), and only slightly higher in Amargosa Valley (—1.37). In con-
trast, concern levels were highest in Caliente (+1.47) and Mesquite (+1.30).
After controlling for the effects of the covariates, the remaining commu-
nity differences, reflected by the adjusted deviation values, still indicate
that levels of concern were lowest in Beatty (—0.64) and Amargosa Valley
(—o.35). However, the highest adjusted deviation value was for Pahrump
(+0.60), indicating a tendency for levels of concern to be greater in that com-
munity after controlling for the covariates. In contrast, the very high concern
levels initially observed in Caliente and Mesquite appear to be largely at-
tributable to the influence of the covariates, since the adjusted deviations
for these communities are rather small.

Among the covariates, or control variables, the variables of primary im-
portance in accounting for variation in the measure of repository risk per-
ceptions are the measures of anticipated economic effects, perceptions of
NTs health effects, trust in government agencies responsible for nuclear pro-
gram management, and respondents’ number of children. When all of the
independent variables are considered simultaneously, the results reflect a
tendency for perceptions of repository health and safety risks to be higher
among those who anticipate few economic benefits for their community,
believe that nuclear testing activities at NTs are associated with adverse
health effects, believe that federal agencies fail to deal honestly with the
public regarding nuclear program safety, and are parents. The relationship
between health and safety concerns and the covariates representing trust in
science, respondent gender, age, and length of residence are all statistically
insignificant. In combination, the community factor and the eight covari-
ates account for a substantial 55 percent of the variation in this dependent
variable (multiple R? = .55).

Turning to the measure of support for or opposition to construction of a
repository at Yucca Mountain, results of the multiple classification analysis
indicate a similar tendency for community differences to become less pro-
nounced after the effects of the covariates are taken into account (Table 10-7).
The bivariate correlation between the community factor and the support/
opposition variable is moderate, as indicated by an eta value of .36. However,
the partial association (beta) after inclusion of the covariates drops to .11,
reflecting a considerable attenuation of the differences across communities.
After adjusting for the influence of the covariates, levels of repository sup-
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Table 10-7 Multiple Classification Analysis of Support/Opposition to the Repository

Unadjusted Adjusted
N Deviation  Deviation F Significance

Support/Opposition to Repository® (Grand mean = 2.69)

Main factor (community) 35.05 .000
Amargosa Valley 83 -0.71 -0.27
Beatty 84 —0.65 -0.20
Pahrump 129 0.16 0.10
Indian Springs 93 -0.13 0.10
Mesquite 73 0.72 0.12
Caliente 92 0.57 0.09
Eta and beta .36 A1
Covariates 77.00 .000
Effects on economy 78.09 .000
Perceived NTs health effects 28.48 .000
Trust in science 0.02 .901
Trust in government 99.52 .000
Sex 2.44 119
Number of children 4.32 .038
Age 0.74 .389
Length of residence 0.70 .402
RZ = .59

#Values range between 1 (“definitely yes”) and 5 (“definitely no™)

port are highest in Amargosa Valley and Beatty (adjusted deviations of —0.27
and —o.20 from the grand mean, respectively). Although responses from
Mesquite yielded a rather high unadjusted score (0.72), the adjusted de-
viation score (0.12) is virtually indistinguishable from the remaining three
communities. This suggests that most of the differences observed initially
among these four communities (Pahrump, Indian Springs, Caliente, and
Mesquite) are attributable to variations in community distributions for the
control variables.

The relationships between support/opposition and the eight covariates
examined in Table 10-7 indicate that the variables of primary importance
in accounting for variation in this dependent variable are, in order of rela-
tive magnitude, trust in government, the measure of anticipated economic
effects, perceptions of NTs health effects, and number of children. These are
the same variables that exhibited significant partial relationships with the
measure of perceived health and safety risks. Once again, the partial rela-
tionships involving trust in science, respondent gender, age, and length of
residence are statistically insignificant. The multiple R? of .59 indicates that,
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Table 10-8 Multiple Classification Analysis of Support/Opposition to the Repository,

with Risk Perception as a Covariate
Unadjusted Adjusted

N Deviation  Deviation F Significance

Support/Opposition® (Grand mean = 2.68)

Main factor (community) 41.40 .000
Amargosa Valley 83 —0.70 -0.20
Beatty B84 —0.67 -0.10
Pahrump 127 0.14 0.05
Indian Springs 95 -0.11 0.09
Mesquite 76 0.73 0.11
Caliente 94 0.55 0.03
Eta and beta .36 .07
Covariates 106.54 .000
Effects on economy 62.74 .000
Perceived NTs health effects 2.85 .092
Trust in science 0.27 601
Trust in government 44.80 .000
Sex 1.57 211
Number of children 0.66 417
Age 2.28 132
Repository risk perceptions 118.81 .000
RZ = 66

Values range between 1 (“definitely yes") and 5 (“definitely no”)

in combination, the community factor and the covariates are able to account
for 59 percent of the variation in levels of repository support/opposition.
As a final step in the analysis we reexamined the possible predictors of re-
pository support or opposition by replacing the length of residence variable,
which, as discussed above, provided little explanatory power in predicting
levels of support or opposition, with the measure of perceived health and
safety risks associated with the repository. This resulted in an even greater
attenuation of cross-community differences, as indicated by adjusted devia-
tion values which are relatively small for all communities (see Table 10-8).
The partial association (beta) between the community factor and support/
opposition was relatively small (.07), indicating that most of the observed
bivariate association between these variables is accounted for by variation
in the control variables. With the risk perception variable incorporated as
a covariate in the analysis, the variables of primary importance in account-
ing for variation in levels of support/opposition are, in order of relative
magnitude, perceptions of repository health and safety risks, anticipated
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economic effects, trust in government agencies responsible for nuclear pro-
grams, and community of residence. Neither perceived NTs health effects
nor number of children exhibited a significant relationship with support/
opposition when the measure of perceived repository health and safety risks
was included as a covariate. None of the other covariates exhibited statisti-
cally significant partial relationships with the dependent variable. Overall,
the community factor and these covariates accounted for a very substantial
amount (66 percent) of the variation in this measure of support/opposition.

Discussion

The results of this analysis demonstrate that several factors influence rural
community residents’ views of the proposed Yucca Mountain high-level
nuclear waste repository. First, the substantial differences across communi-
ties in perceived health and safety risks and in levels of support/opposition
suggest that attempts to assess local attitudes and perceptions as compo-
nents of overall social impacts (Albrecht and Thompson, 1988) must take
into account the unique sociocultural contexts of individual community
settings.

The results also clearly indicate that attitudes about a potentially haz-
ardous facility such as a nuclear waste repository are linked to expecta-
tions about project-related benefits. Not surprisingly, the extent to which
survey respondents anticipated positive economic effects of the repository
for their communities exerted an important influence on both perceptions
of health and safety risks and overall support/opposition regarding the re-
pository program. Like many rural areas, these six communities have all
experienced some degree of economic instability and uncertainty as a re-
sult of fluctuations associated with dependence on a single major economic
activity (Krannich and Luloff, 1991). Such dependence includes Caliente’s
reliance on now-obsolete railroad technologies, boom-bust mining cycles in
Amargosa Valley and Beatty, fluctuating levels of defense-related programs
in Indian Springs, and shifts from agricultural enterprise to low-wage service
industries based on tourism and retirement in Mesquite and Pahrump.

Although the extent of economic difficulties has varied widely across the
study sites, they all share a general concern about the need for more eco-
nomic stability and increased local economic opportunities, a concern that
is common to many other rural areas. The economic context results in a
greater willingness of many rural residents to accept potentially danger-
ous or noxious facilities than is likely to occur with most urban residents
(Krannich and Luloff, 1991). Under such circumstances, the willingness to
accept potentially harmful facilities increases dramatically when project
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proponents promise that local residents will obtain high-paying jobs and
that there will be a concomitant increase in area business activity.

Repository perceptions and attitudes are also influenced by experience
with and perceptions of other, possibly analogous, projects and programs.
To a substantial degree, the different views expressed by residents of these
rural communities appear to be linked to their beliefs about the public health
effects of past and present nuclear testing programs. The “downwinder” ex-
periences of some southern Nevada residents, especially those living in Cali-
ente, Mesquite, and other communities that are northeast of the Nevada Test
Site, contrast sharply with those in Amargosa Valley, Beatty, Indian Springs,
and Pahrump. These latter communities are not only upwind of NTs but
have also experienced the economic benefits of NTS employment as well as
jobs related to the operation of a nearby low-level nuclear waste repository,
which, to date, has generally been problem-free. Thus, the “risk perception
shadows” (Stoffel et al., 1988, 198g) cast by NTs and other nuclear projects
in southern Nevada may be quite different for area residents, depending
upon past experiences with things nuclear. Those experiences account for
important differences in community views of the potential consequences of
storing high-level nuclear waste at Yucca Mountain.

Also linked to these experiences is the extent to which residents believe
that the federal government can be trusted to provide honest information
about the safety of nuclear programs. Nevadans share a general antigovern-
ment orientation common throughout the rural West. In addition, many resi-
dents are convinced that the government has been dishonest in its dealings
with the public over such events as the nuclear contamination from atmo-
spheric weapons testing, nuclear contamination from improperly contained
underground nuclear tests, and attempts to site MX missiles in rural areas
of Nevada and Utah. Moreover, public controversy erupted in early 1988
over the alleged suppression by the Department of Energy of government
scientists’ reports questioning the geological suitability of Yucca Mountain
as a repository site. These circumstances have created a context of increased
hostility and distrust of the federal government that appears to have strongly
influenced rural Nevadan’s views about the repository program.

The prospect of a high-level nuclear waste repository also creates a con-
text in which many residents are confronted with the question of cross-
generational risks. Some individuals may be willing to expose themselves
to risks or to accept trade-offs between risks and economic opportunities
that may benefit them as individuals or that can improve general commu-
nity economic conditions. Even in the case of a project characterized by
the potential for radiation releases, some persons may express fairly low
levels of concern because they assume that they are relatively immune to



Rural Community Residents’ Views 283

the health risks posed by future accidents or the long-term nature of health
threats from low levels of radiation exposure. The perceptions of parents,
however, are influenced not only by concerns about personal health con-
sequences but also by concerns about the well-being of their children and
grandchildren. Such concerns are likely to be especially important in deter-
mining responses to a facility such as the proposed nuclear waste repository,
which would not become operational until after the turn of the century and
which would be required safely to isolate highly toxic radioactive materials
for more than 10,000 years.

Although cross-generational risks appear to have some influence on resi-
dents’ attitudes and risk perceptions, more general perceptions of health and
safety risks are among the strongest predictors of rural residents’ attitudes
about the proposed Yucca Mountain repository. Respondents who reported
high risk-perception levels were much more likely to express opposition to
repository construction than were those who reported low risk-perception
levels. Clearly, perceptions of health and safety risks are among the im-
portant “special” effects of nuclear projects that must be considered when
assessing the human impacts of such facilities.

Although the observed community differences in repository attitudes and
perceptions were substantially attenuated when other variables were in-
cluded in the multivariate analysis, significant cross-community differences
remained unaccounted for by the control variables. These remaining com-
munity differences may involve a variety of factors not considered here.
For example, variations in the extent to which local populations are geo-
graphically mobile may be a factor, since residents who anticipate moving
away from the area may believe that they will not be exposed to any of
the long-term risks associated with repository operations. This could help
to explain the low levels of concern expressed by respondents from Beatty,
where a mining boom has attracted a more transient population. Also, the
desperation which forces economically depressed communities to support
virtually any growth opportunity (see Gallaher and Padfield, 1980; Kran-
nich and Luloff, 19g1) may help to account for the high levels of repository
support in Amargosa Valley. Perhaps there is some underlying community
or regional ethos which determines, at least in part, the manner in which
residents of different communities respond to federal government projects
in general or the nature of local views about the acceptability of risk.

In any event, the importance of community differences clearly necessi-
tates a focus on the unique characteristics of individual communities rather
than on an undifferentiated rural impact area. Our findings suggest that it is
very important to understand how responses to nuclear and other hazard-
ous projects may differ across various settings and local contexts. In sharp
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contrast with some other studies of response to proposed nuclear facilities
(e.g., Stoffel et al., 198g), our results indicate that opposition and concern
are strongest in the communities farthest from Yucca Mountain, and lowest
among those located nearest to the repository site. These findings fly in
the face of the oft-cited NiMBY syndrome and suggest that the relationship
between proximity and opposition is not universal and probably far more
complex than previously suggested.

In sum, the responses of rural Nevada residents to the proposed high-
level nuclear waste repository at Yucca Mountain appear to be influenced
by a complex set of factors, ranging from the unique sociocultural settings
of specific local communities, to the widely divergent experiences and per-
ceptions which are linked to past and present nuclear testing, to the cross-
generational concerns and risk perceptions that appear to be uniquely im-
portant when addressing the long-term toxicity of hazardous and radioactive
materials. Residents of these rural study communities, particularly those
nearest to Yucca Mountain, generally express lower levels of concern over,
and greater support for, a repository than has been observed among urban
Nevadans. However, such positive views about a repository are far from uni-
versal. The differences in views that are evident among communities, and
among individuals who exhibit different perceptions and personal char-
acteristics, suggest that the social and psychological costs stemming from
repository development will not be borne evenly by all area residents.

Notes

This research was supported in part by a research contract with Coopers and Lybrand,
Inc. (formerly Mountain West Research) for the Nevada Nuclear Waste Projects Office.
Additional support was provided by the Utah Agricultural Experiment Station.

1 Downwind refers to the fact that the prevailing winds move eastward from NTs toward
Mesquite, Caliente, and other rural areas of southern Nevada and Utah. Downwinders
are those people who were in the path of the radioactive fallout from atmospheric
testing of thermonuclear weapons at NTs.

2 Employees of the public utility companies went through customer lists with members
of the research team to certify that no service connections had been added or deleted
since the list was printed. Additionally, these same employees noted instances where
multiple families occupied a dwelling with only a single utility hookup. If the number
of households was not known with certainty, an on-site inspection by a team member
resolved the question. Whenever it was suspected that utility records were inaccu-
rate, team members mapped the locations of all housing units in areas of question. In
one instance the entire community was mapped by team members.

3 The question asked, “If the repository is built at Yucca Mountain, how concerned are
you that it might have harmful effects on public health and safety in this area?”



Rural Community Residents’ Views 285

4 The question asked, “If you were able to make the final decision regarding the location
of the nuclear waste repository at Yucca Mountain, would you build it there?”

5 The question asked, “How likely do you think it is that the repository would affect the
economic well-being of residents or businesses in this area?”

6 The question asked, “How likely do you think it is that above-ground nuclear weapons
testing activities at the Nevada Test Site have in the past caused harmful health
problems for people who live in this area?”

7 The question asked, “How likely do you think it is that underground nuclear weapons
testing activities at the Nevada Test Site will in the future cause harmful health
prablems for people who live in this area?”

8 The items were as follows:

(a) “Scientists generally work for the well-being of the public.”

(b) “Scientists often make sensational announcements just to get publicity.”

(c) “Science attempts to increase the knowledge we can apply to our everyday lives.”

(d) “Science creates more problems than it solves.”

(e) “Scientists can almost always be trusted when they say something like a product
or procedure is safe.”

For purposes of index construction, the responses to items (b) and (d) were re-
verse coded. '

g The question asked, “How confident are you that federal agencies have provided the
public with honest and accurate information about the safety of the government'’s
nuclear programs?”

10 Preliminary analyses also examined respondents’ education and employment experi-
ence at NTS as possibly important independent variables. However, the spss-pc statisti-
cal package used to analyze the data restricted the multivariate analysis to a maximum
of eight independent variables in addition to the variable representing community of
residence. Since neither education nor NTs employment experience exhibited mean-
ingful relationships with the dependent variables, they were not included in the final
analysis.
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