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STUDY OVERVIEW

INTRODUCTION

The social assessment study presented in this report can be better

understood through a description of the proposed project's history, the

potentially affected populations, and the research contract and goals. This

overview introduces and discusses these issues.

HISTORIC OVERVIEW OF THE

LOW-LEVEL RADIOACTIVE WASTE ISSUE

A sense of history can help orient a reader. This section provides a

brief historic overview of how low-level radioactive waste (LLRW) became

a pressing issue for the State of Michigan; how Michigan and other states

responded to the issue by creating a compact; how an organization called

the Authority was created to manage the process by which places in the

State of Michigan could be considered as potentially receiving an LLRW

storage facility; and what siting decisions have occurred.

The Problem

A great variety of commercial and private organizations use

radioactive materials. For various reasons, a portion of these radioactive

materials must be disposed of as waste because they are no longer useful

to the organization. One type of waste is called low-level radioactive

waste. According to the Office of Technology Assessment:

Low-level radioactive waste (LLW) is defined in the LLRWPA of

1980 and its 1985 amendments by what it is not, rather than by what

it is. LLW includes all radioactive waste that is not classified as

spent fuel, high-level radioactive waste, or uranium mill tailings.

(OTA 1989:5)
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A low-level radioactive waste disposal problem exists because, in

1979, the states of Washington, Nevada and South Carolina indicated they

would no longer accept indefinitely the nation's waste. At the time, as

well as today, these states contained the disposal facilities that receive all

the LLRW in the United States that is not related to national security or

federal research. The United States Congress responded to the need for

new disposal sites by passing the Low-Level Radioactive Waste Policy Act

(94 Stat. 3347), which requires each state to be responsible for the

disposal of its own LLRW by 1993. Although states may build their own

radioactive waste isolation facilities, Congress encouraged the formation

of regional compacts with members taking turns at hosting the waste

isolation facility.

The Nuclear Regulatory Commission (NRC) provided specific

guidelines (10 CFR Part 61) as to how states or compacts of states should

proceed when seeking to license an LLRW isolation facility. The

regulations specify the types of technical information required in a license

application as well as the need for assurances of completeness and

accuracy of information. In general, the research must meet the standards

of an environmental impact statement as specified by the National

Environmental Policy Act (NEPA) of 1969.

The Compact

The State of Michigan began the process of being responsible for

disposing of its own LLRW by joining six other midwestern states to form

the Midwest Interstate LLRW Compact (the Compact). According to

federal law (LLRW Policy Amendments Act of 1985), compacts must be

ratified by state legislatures and signed by the governors of the member

states and then approved by Congress. The Compact, ratified by Congress

in 1986 (99 Stat. 1860), includes the states of Indiana, Iowa, Michigan,

Minnesota, Missouri, Ohio and Wisconsin. Compact members decided that

Michigan, the largest LLRW generator of the seven states, would host the

Compact's first LLRW isolation facility.

The Authority

The second step in the process of the State of Michigan disposing of

its own LLRW involved the state legislature creating the Michigan Low-
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Level Radioactive Waste Authority (the Authority) in 1987 (1987 PA 204).

The law specifies that the Authority has the responsibility for managing

the process by which portions of Michigan are to be evaluated as a

potential location for an LLRW isolation facility. The law requires the

Authority to establish a Siting Criteria Advisory Committee to recommend

siting criteria to the Authority. The law further defines a schedule of

activity relating to siting decisions, relations with local monitoring

committees, and the formation of an international LLRW research and

education institute.

The Siting Criteria Advisory Committee and the Authority identified

nine objectives to be met by the siting criteria (Authority 1989):

I. Avoid population centers and conflicts with human activities.

II. Avoid areas subject to geologic and flood hazards.

III. Protect surface water and groundwater quality.

IV. Minimize transportation hazards.

V. Protect air quality.

VI. Avoid resource development conflicts.

VII. Avoid conflict with special or protected land use including

environmentally sensitive areas.

VIII. Avoid conflict with community social and economic goals.

IX. Comply with federal and state laws.

Summary Of Siting Decisions

Some siting criteria adopted by the Authority were applied in the

evaluation of all lands in Michigan. This process, called an "exclusionary

screening," resulted in approximately 97% of the state being eliminated

from further consideration (Schultink 1989). The Authority decided to

continue considering the three largest areas, termed Candidate Areas.

The Candidate Area studies will provide the information base that

will be used in the Authority's decision to eliminate from further

consideration all but three small areas (each approximately 2,500 to 4,000

acres in size) called Candidate Sites. In-depth analysis of the Candidate

Sites will produce an environmental impact statement (EIS) for each site.

Site characterization will take approximately 12 to 18 months to complete.

The Authority will review the Candidate Area studies and, if a site

can be found that meets the state's site selection criteria, make a

preliminary designation of the host site (PA 204, Sec. 15.1). The location

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

5
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



and name of the site will be sent to the secretary of the state senate and

the house of representatives. Any information on all three candidate sites

will be made available to members of the legislature upon request. Thirty

days after designation, the site designated by the Authority will become

the host site, unless rejected by the legislature. The legislature may then

designate one of the two remaining candidate sites as the host site. If it

does not, the Authority is charged with designating one of the two

remaining candidate sites as the host site (PA 204, Sec. 15.1). The

Authority will then submit a license application to the NRC. The final

license decision rests with the NRC, although the Michigan Department

of Public Health also is required to evaluate the license under PA 203 of

1981.

POTENTIALLY AFFECTED POPULATIONS AND

SOCIAL ASSESSMENT TECHNIQUES

The proposed low-level radioactive waste isolation and storage

facility in Michigan has the potential to affect four distinct populations in

the state. These populations include (1) state residents, (2) regional

residents, (3) local residents, and (4) specially affected populations or

groups. A variety of social assessment techniques have been developed

and tested during recent years to help researchers, policymakers and the

general public understand the potential impacts that projects such as the

proposed LLRW storage facility may have on each of these populations.

These potentially affected populations, and the social assessment

techniques used to identify impacts specific to each, are discussed below.

State Residents

Since Michigan has been chosen as the first host for low-level

radioactive wastes generated by the seven-state Midwest LLRW Compact,

identifying and evaluating a suitable storage location in Michigan is, in

essence, a statewide project. Therefore, all Michigan residents can be

viewed as potentially affected by the project. The statewide telephone

survey is an effective technique for understanding potential impacts on the

statewide population. These surveys can provide information on a

randomly generated, representative sample of Michigan residents and their

perceptions of controversial projects such as the proposed LLRW storage

facility.

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

5
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



Regional Residents

Researchers can study geographically distinct regions to understand

if and why people residing in different areas of the state respond

differently to projects such as the proposed LLRW storage facility.

Spheres of perceived regional impact may be based upon shared

geographic, ethnic, social, economic, climatic, or other characteristics. By

first defining geographic regions, statewide telephone survey data can be

collected to provide analysis by region of the state. These regional

analyses enable researchers to identify differences in residents' perceptions

of controversial projects, and provide insight regarding the relationship

between these perceptions and various regional characteristics.

Local Residents

The population of local residents, termed "locally affected

population," refers to people who live or work near where a project is

proposed to be sited. Social scientists who conduct social impact

assessments generally agree that the locally affected population is a key

analytical unit because these people potentially experience the most direct

benefits and costs from the project (Stoffle et al. 1990; Stoffle, Traugott,

Jensen, and Copeland 1988; Stoffle et al. 1987; Krannich 1989). Risk

Perception Mapping (RPM), a type of ethnographic survey developed

through the ISR, has been used to define the geographic extent and social

networks of the locally affected population (Stoffle et al. 1990; Stoffle et

al. 1987). RPM also is effective in identifying specially affected

populations, such as migrant farm laborers or Amish. These groups reside

within the bounds of the locally affected population but could be

overlooked by conventional, random sampling techniques such as, for

example, local telephone surveys. Further ethnographic studies are

necessary to assess potential impacts on these specially affected groups.

Specially Affected Populations or Groups

Specially affected populations or groups may exist in close proximity

to proposed sites for an LLRW storage facility in Michigan. These groups

can be ethnically, racially, socially, religiously or economically defined.

Examples of such groups include, among others, migrant laborers, Amish,

Native Americans, farmers, elderly and women. Survey techniques such as
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RPM and local telephone surveys, because they are randomly generated,

often overlook these special populations. Telephone surveys are further

biased against groups which, for cultural, religious, or economic reasons,

do not own or use telephones. Still, these groups, either because of their

proximity to a proposed site for an LLRW storage facility or because of

their unique status in the community, have the potential not only to be

affected by the siting process, but also to experience impacts that are

unique or specific to their group.

Some specially affected populations are studied because federal

statutes require analyses of social and cultural impacts that are critical in

determining at an early stage the types of impacts the project can have

and the responses of various populations or groups to these impacts

(Antiquities Act of 1906; National Historic Preservation Act of 1966,

amended 1980; National Environmental Policy Act of 1969, amended

1978; American Folklife Preservation Act of 1976; American Indian

Religious Freedom Joint Resolution of 1978; Archaeological Resources

Protection Act of 1979; Historic Preservation Advisory Council Guidelines

of 1985). Ethnographic interviews with members of these groups can help

researchers understand how such groups could be specially affected by the

project, and how best to incorporate their concerns into the siting process.

ISR researchers are conducting cultural and paleontological studies under

a separate contract with the LLRW Authority.

RESEARCH CONTRACT AND GOALS

Previous studies of similar projects have shown that both public

opposition and public support for the proposed LLRW storage facility can

be expected (Lincoln [NE] Journal 11/18/89; Nelson [NE] Gazette

6/29/89; Kearney [NE] Hub 6/5/89; Stone 1989; Stoffle, Evans, and

Jensen 1987; Stoffle, Traugott, Jensen, and Copeland 1987). The proposed

facility has the potential for a variety of impacts because of what it will

store, where it is to be located and its economic potential. The

construction, operation and monitoring of the facility potentially can have

both positive and negative effects on the host community as well as on

surrounding communities: population and business growth may occur, but

may or may not be desired by local people; new and expanding business

markets may be captured by the host or surrounding communities, or may

cause existing business to decline. An LLRW storage facility, therefore,

may or may not be conceptually inconsistent with existing lifestyles and

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

5
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



economies. Because of these and other potential social and cultural

impacts, the Authority requested proposals for social impacts research in

the LLRW project. A University of Michigan research team with a long-

standing interest in social impacts research responded to the Authority's

request by proposing social assessment studies, including statewide

telephone surveys and in-depth ethnographic interviews.

The Authority contracted with The University of Michigan's School

of Natural Resources (SNR) to investigate the potential social effects of

and community responses to the proposed LLRW storage facility. The

SNR contract includes a subcontract with the Institute for Social Research

(ISR) at The University of Michigan. The research conducted by the

SNR/ISR study team was designed to fulfill the following research goals:

(1) to provide statewide survey findings regarding the potential

social effects of and community responses to the proposed LLRW

storage facility;

(2) to provide an in-depth ethnographic study of "risk

perception shadows" that have been and could be generated by

development proposals including the LLRW project;

(3) to provide a comprehensive list of questions raised by the

public regarding the LLRW project, and to compile expert answers

in order to assure that the full range of public concerns is addressed;

and,

(4) to provide socio-cultural information to help identify

segments of the population that could be affected by the project and

to assist in developing public participation and social monitoring

plans.

This report presents findings from a social assessment of siting a low-

level radioactive waste storage facility in Michigan. The research focused

specifically on how people perceive themselves to be affected by the

proposed facility and the degree of community support for and opposition

to the facility. Social assessment research in the LLRW project consisted

of a telephone survey of Michigan residents and an in-depth ethnographic

survey of residents in the tri-state area of Michigan, Indiana and Ohio.

Findings from these studies can aid in the development and

implementation of a social monitoring program and in the design of

community-based measures to mitigate unwanted social impacts.
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ORGANIZATION OF REPORT

This report is organized into five chapters. Each chapter deals with

a separate aspect of the social assessment study. Chapter One, titled

Summary of Findings, focuses on key findings from the statewide telephone

surveys and the in-depth ethnographic study conducted by the SNR/ISR

study team. These and additional findings are discussed in greater detail

in the three subsequent chapters. Chapter Two, titled Statewide Telephone

Survey Findings, presents the knowledge, attitudes and beliefs statewide

residents have regarding the LLRW project. Chapter Three, titled

Statewide Demographic Findings, presents a detailed examination of

differences among various demographic groups and includes regional

analysis. Chapter Four, titled Hillsdale-area Ethnographic Study Findings,

discusses perceived impacts of the proposed LLRW storage facility on

local residents who mistakenly came to believe that their area had been

specially selected as the location for the facility. Specifically, the chapter

presents the development, spread, shape and persistence of what is termed

a "risk perception shadow" in the greater Hillsdale area. Possible causes

of the shadow also are discussed, and comparisons are made between

statewide and Hillsdale-area survey populations. Specially affected

populations or groups were not studied as part of this social assessment;

however, pending the Authority's announcement of candidate sites, these

populations will be surveyed as part of site characterization.

Chapter Five, titled Research Methods, presents a discussion of the

social assessment research methods used to derive these findings. For the

statewide telephone survey, this includes defining distinct regions within

the state, generating a random list of telephone numbers to call in each

region, calculating response rates for each region, and estimating the

standard errors for the survey. For the ethnographic study, the

methodological discussion focuses on study design, including the random

selection of respondents from within randomly selected study areas; field

preparation, including the design and pretest of the survey instrument and

the process through which the community was informed of the study; and

interviewing and data management. Survey instruments for both the

statewide and ethnographic surveys are included as appendices to the

report.

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

5
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



CHAPTER ONE

SUMMARY OF FINDINGS

INTRODUCTION

Chapter One presents key findings from the statewide telephone

surveys and the in-depth ethnographic research. The overview is divided

into two sections, the first dealing with topics covered by the 1989

statewide telephone survey, the second dealing with topics covered in the

Hillsdale ethnographic survey. The topics covered in the statewide section

include (1) awareness of the LLRW project and knowledge of radiation,

(2) support for and opposition to the LLRW storage facility, (3) concerns

and advantages regarding the LLRW storage facility, (4) monitoring social

and environmental impacts, (5) evaluations of organizations' ability to

fulfill various roles in the LLRW isolation and storage process, and (6)

trust in information sources for shaping attitudes toward construction of

the LLRW storage facility. The topics covered in the ethnographic section

include (1) mapping a risk perception shadow in the Hillsdale area, (2)

the nature of risks perceived by residents in the Hillsdale area, and (3)

the persistence of the Hillsdale-area risk perception shadow. More

detailed findings are discussed in Chapters Two, Three and Four.

STATEWIDE SURVEYS

In order to achieve the first research goal of providing statewide

survey findings, SNR/ISR researchers conducted telephone surveys of

Michigan residents. Telephone surveys were chosen because of their

characteristically high response rate and data quality. Two statewide

telephone surveys were conducted. In 1988, the first survey was conducted

among 760 Michigan residents and examined their attitudes regarding the

proposed LLRW isolation facility. Findings from this survey became the

basis of a lengthier survey conducted in 1989 among 1,253 respondents.
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The second survey provided data that generally were comparable to the

1988 survey, as well as provided for unique analysis by region of the state

(see Map 1-1).

The telephone interview involved a sequence of questions that, in

effect, taught the respondent about the LLRW project as the survey

proceeded. Therefore, the survey responses are best understood in the

order the questions were asked because the responses can be influenced

by question order. Chapters Two and Three present findings in order.

Chapter One presents key findings that may have the most policy

significance and therefore does not retain the original order of the survey.

Topic 1: Awareness of the LLRW Project and Knowledge of Radiation

People can respond to a project proposal, whether or not they have

heard of the project. In general, however, some respondents hold more

informed opinions than others based on their awareness of a project and

knowledge of its details as well as of its major potential social and

environmental impacts.

Awareness of the LLRW project was determined by asking whether

the respondent had heard or read about the project. Knowledge of

radiation was measured in three ways: (1) respondents were asked to

assess their own level of knowledge about radiation and disposal of

radioactive waste; (2) respondents who indicated they were knowledgeable

about radiation were asked if they could describe the difference between

high- and low-level radiation; and (3) respondents were asked how specific

items, some of which were radioactive, would be stored. Knowledge

indexes were produced by scoring correct responses to the last two series

of questions.

Awareness of the LLRW Project

* Roughly three-fifths (57%) of the survey respondents had neither

heard nor read about the LLRW project. This level of awareness

remained constant between the 1988 and 1989 surveys.

Knowledge of Radiation

* One-half of the survey respondents said they were not very or not

at all knowledgeable about radiation. This level of knowledge essentially

remained constant between the 1988 and 1989 surveys.
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Map 1-1

Five Michigan Regions in the

1989 Statewide LLRW Telephone Survey

Region V: Upper Peninsula

Region IV: Northern Lower Michigan

Region ID:

Central Michigan

Region II: Southwestern Michigan

Region I: Southeastern Michigan
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* Approximately three-fifths (61%) of the respondents said they were

not very or not at all knowledgeable about radioactive waste disposal. This

level of knowledge essentially remained constant between the 1988 and

1989 surveys.

* Three-fourths of the survey respondents indicated that they do not

know the difference between high-level and low-level radiation. This level

of knowledge essentially remained constant between the 1988 and 1989

surveys.

* One in seven respondents could not provide more than two

correct answers when asked whether seven specific items would be stored

at a low-level or a high-level radioactive waste facility or would not

require any special storage. Nearly one-half (46%) of the respondents

could not provide more than three correct answers.

Topic 2: Support for and Opposition to the LLRW Storage Facility

People tend to evaluate a project like a low-level radioactive waste

facility based on its proximity to their home community. If a project is

located near their home community, people tend to be more likely to

oppose the project. This is referred to as the "Not-In-My-BackYard" or

"NIMBY" phenomenon.

This phenomenon is reflected in the results obtained from the

telephone surveys. To measure how the LLRW storage facility's proximity

would affect support and opposition, respondents were asked whether they

would favor or oppose the construction of the LLRW storage facility (1)

near their community and (2) elsewhere in Michigan. For each of these

contexts, 1988 and 1989 responses are compared; in addition, a regional

analysis is provided for the 1989 survey.

Support for placing the facility somewhere in Michigan was greater

than opposition in the 1989 survey; in addition, support appears to be

greater in 1989 than in the previous survey. The most likely explanation

for this measured change is the fact that the 1989 questionnaire differed

from the 1988 questionnaire in both the wording and the ordering of the

questions designed to measure support and opposition to the LLRW

project. In particular, when two questions were asked about support or

opposition toward construction of the LLRW storage facility (1) near the

respondents' community or (2) elsewhere in Michigan, the ordering of the

questions was reversed in the two surveys. Therefore, the two estimates

of support should be viewed as a reflection of a range of support for the

12
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project. Alternative question wordings or orderings might produce still

different estimates of support for the project. The only way to evaluate

this hypothesis, however, would be additional survey work in which the

ordering of these questions was manipulated experimentally.

Facility in Michigan

* A majority (54%) of survey respondents supported the construction

of an LLRW storage facility somewhere in the state away from their home

community (see Figure 1-1). This represents an increase in proportion

from those who felt this way in the 1988 survey (33%).

* Of those residents who favored construction of the facility in

Michigan, 50% said they also favored constructing the facility near their

community, while 46% were opposed to local construction.

* A majority of respondents from the central, southeastern and

southwestern regions favored the construction of an LLRW storage facility

in Michigan away from their community (see Figure 1-2).

* Survey respondents from the northern Lower Peninsula were

divided almost equally between support and opposition (see Figure 1-2).

Forty-nine percent of these respondents favored siting the facility in

Michigan, while 41% were opposed.

* Only four in ten respondents from the Upper Peninsula supported

construction of an LLRW storage facility somewhere in Michigan; a

majority (53%) of Upper Peninsula respondents opposed the idea (see

Figure 1-2).

Facility Near One's Community

* Two-thirds (66%) of the survey respondents opposed the

construction of an LLRW storage facility near their home community,

although this represents a decrease from the proportion who felt this way

in the 1988 survey (82%) (see Figure 1-3).

* Support for locating an LLRW storage facility near one's home

community was lowest in the Upper Peninsula and in southeastern

Michigan (see Figure 1-4).
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Support for the Project and Knowledge of Radiation

* In general, knowledge as measured by the Radiation Knowledge

Index was positively related to support for the LLRW storage facility.

Respondents who were "most knowledgeable" based on this index were

more likely to favor construction of an LLRW storage facility both near

their community and elsewhere in Michigan than those who showed less

knowledge about radiation. However, no relationship was found between

project support and four other measures of knowledge: awareness of the

project, self-described knowledge of radiation, self-described knowledge

of radioactive waste disposal, and the Waste Storage Knowledge Index.

Topic 3: Concerns and Advantages Regarding the LLRW Storage Facility

People formulate perceptions of a project's potential advantages and

disadvantages. Knowing of people's concerns can assist in mitigating any

potential problems, while knowing about perceived advantages provides

a way to build upon positive aspects of the project.

Respondents' concerns and advantages regarding the LLRW storage

facility were measured in two ways: (1) respondents were asked to

mention in their own words up to five concerns and five advantages

associated with the proposed project, and (2) respondents were presented

with a list of advantages and another of concerns and asked to evaluate

the significance of each item listed. These different methods of

questioning can elicit different responses. A more detailed discussion of

these results and their differences will be presented in Chapter Two.

During open-ended questioning, respondents were three times as

likely to indicate that they saw no advantages (27%) of having the LLRW

storage facility in Michigan as to indicate they had no concerns (9%).

They also were more likely to label items on a list of concerns as a "major

concern" than they were to label advantages as a "major advantage."

Concerns Expressed in Open-ended Questioning

* The most frequently cited concerns respondents mentioned in their

own words were environmental pollution, accidental leakage, facility

location, distrust of governmental management, public health effects, fear

of radiation, and distrust of technology and facility design (see Figure 1-

5). The top-ranking concerns about the LLRW project in Michigan
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remained basically the same between the 1988 and 1989 telephone

surveys.

Concerns Expressed in Closed-ended Questioning

* When given a list of concerns and asked to evaluate separately

each item's significance, large majorities of respondents indicated that

environmental pollution (76%), accidental release of radioactive materials

(71%), and increased danger to public health and safety (64%) would be

a "major concern."

Advantages Expressed in Open-ended Questioning

* The most frequently cited advantages respondents mentioned in

their own words were centralized storage and control, economic benefits,

better protection of the environment, political benefits, and greater control

and safety of waste transportation (see Figure 1-6). The most frequently

cited advantages associated with the LLRW storage facility remained

basically the same between the 1988 and 1989 telephone surveys.

Advantages Expressed in Closed-ended Questioning

* Respondents were more likely to see the potential advantage of

each of five items presented to them than to cite advantages on their own.

Half the respondents thought that a "major advantage" of the LLRW

storage facility would be better protection of public health and safety

(54%) and better protection of the environment (49%). Four in ten

respondents gave a similar response for greater control over monitoring

and transportation (39%).

Topic 4: Monitoring Social and Environmental Impacts

Projects are monitored during construction, operation, and

decommissioning because it is impossible to predict the direction and

intensity of all social and environmental impacts. Monitoring also can

build public confidence that unanticipated adverse impacts are not

occurring.

To provide a general understanding of the perceived importance of

monitoring potential social and environmental impacts of the LLRW
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storage facility, respondents were asked how important it would be to

have a plan to monitor such impacts.

* A majority of survey respondents indicated that monitoring the

social and environmental impacts of the LLRW storage facility would be

very important, with 89% indicating environmental monitoring is "very

important" and 65% indicating social monitoring is "very important."

Topic 5: Evaluations of Organizations' Ability to Fulfill Various Roles

The respondents' perceptions of different organizations' ability to

monitor an LLRW storage facility were measured in two ways: (1) how

technically competent selected organizations would be in monitoring the

environmental impacts of the facility, and (2) how concerned selected

organizations would be about the interests of nearby residents when

conducting environmental monitoring. Similarly, the perceived ability of

organizations to operate an LLRW storage facility was measured in two

ways: (1) how technically competent selected organizations would be in

operating the LLRW storage facility, and (2) how concerned selected

organizations would be about the interests of nearby residents when

operating the facility.

Facility Monitoring (see Figure 1-7)

* University-based organizations, environmental interest groups, and

federal government agencies were the most likely to be considered "very

competent" monitors of an LLRW storage facility.

* Local governments and an LLRW producers' association were the

least likely to be considered "very competent" monitors of an LLRW

storage facility.

* Environmental interest groups, community-based organizations,

university-based organizations and local governments were the most likely

to be seen as "very concerned" about the interests of nearby residents

when monitoring the facility.

* An LLRW producers' association and federal and state government

agencies were the least likely to be seen as "very concerned" about the

interests of nearby residents when monitoring the facility.
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Facility Operations (see Figure 1-8)

* Federal and state government agencies were the most likely to be

considered "very competent" operators of an LLRW storage facility.

* Local governments were the least likely to be considered "very

competent" operators of an LLRW storage facility.

* Local governments were the most likely to be seen as "very

concerned" about the interests of nearby residents during operation of the

facility.

* LLRW producers' associations, private management firms, and

state and federal government agencies were the least likely to be seen as

"very concerned" about the interests of nearby residents during operation

of the facility.

Topic 6: Trust in Information Sources for Shaping Attitudes toward

Construction of the LLRW Storage Facility

A variety of information sources are available to the public that

could be used in forming opinions about a project such as the LLRW

storage facility. To help determine which sources the public finds

trustworthy, respondents were presented with a list of various

organizations and asked how trustworthy each would be in forming their

views about whether the state should build an LLRW storage facility. The

list of sources included various media organizations, different levels of

government, environmental groups, citizens organizations, university-based

organizations, and an association of LLRW producers.

Although it does not correspond to the order in which the

organizations were presented to the respondents for evaluation, three

groupings emerged in terms of similar levels of trustworthiness. Public

interest, education, and citizens groups were more likely to be seen as

"very trustworthy"; various government agencies were less likely to be

seen this way; and media organizations were least likely.

Environmental, Education and Citizens Groups

* Environmental groups and university-based organizations were

viewed by a majority of respondents as "very trustworthy." National

environmental groups were most likely (66%) to be seen this way,

followed by university-based organizations (59%) and local environmental

groups (58%).
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* Citizens organizations were viewed as "very trustworthy" by almost

half (48%) the respondents.

Government Agencies

* The more local the sphere of government, the more likely it was

seen as "very trustworthy" by respondents. Township governments were

seen as "very trustworthy" by 32% of the respondents, county governments

by 26%, state government agencies by 24%, and federal government

agencies by 21%.

Media Organizations

* With one exception, media organizations were least likely to be

seen as "very trustworthy" by respondents. The only other group that

received as low a level of trust was an association of businesses that

produce low-level radioactive wastes (13%).

* There were no statistically significant differences in the levels of

trust assigned to four different media organizations: Television was most

likely to be seen as a "very trustworthy" source of information (17%);

magazines were seen by 14% of the respondents as "very trustworthy";

radio, 13%; and newspapers, 12%.

IN-DEPTH ETHNOGRAPHIC STUDY

The concept of "risk perception shadows" developed out of a social

impact assessment of the proposed siting of the Superconducting Super

Collider (SSC) in southeastern Michigan. The study, conducted by The

University of Michigan's Institute for Social Research, identified and

documented the social effects of and community responses to policies,

projects, or events that have either positively or negatively influenced the

communities' collective willingness to accept risks. In the case of the

Fermi II nuclear power facility in Monroe, siting and operational problems

produced a "shadow" of perceived risk. This shadow extended outward

from the nuclear facility far enough to encompass the population living in

and around the proposed Monroe County SSC site. The strength and

persistence of this shadow were great enough to influence a number of

residents to oppose location of the SSC near their home communities.
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A unique opportunity to study risk perception shadows arose in the

summer of 1988 when word spread that a location in the Hillsdale area

in south central Michigan was under special consideration as a site for a

low-level radioactive waste facility. Although this rumor was not true, it

was believed by a large number of people in the area. This phenomenon,

termed as a "self-designation," occurred even though the area neither had

been chosen nor was being specially considered as a site for the LLRW

storage facility (Jackson Citizen Patriot, 8/1/88: 4A). During the self-

designation, protest organizations formed, public rallies were held, and

community education programs were developed (Hillsdale Daily News,

8/10/88: 4A). Researchers surmised that this collective response helped

produce one of Michigan's most knowledgeable populations about

radioactive wastes. By "knowledgeable," most researchers assumed the

following three-step educational process had occurred in the greater

Hillsdale area: (1) the self-designation event stimulated an increased

awareness of the LLRW issue; (2) increased awareness inspired

community members to seek further knowledge of the issue; and (3) with

more detailed information, residents formed more complex perceptions of

the potential health and social impacts of siting the LLRW storage facility

in their community. The geographical and social extent of this perception

is referred to as a "risk perception shadow."

In order to achieve the second research goal of providing research

data on risk perception shadows, SNR/ISR researchers conducted an in-

depth ethnographic study. An ethnographic study was chosen over other

forms of study because ethnography produces a blend of qualitative and

quantitative data through a variety of person-to-person research

techniques. The proximity of this community to the Michigan, Indiana, and

Ohio borders also provided the opportunity to examine the saliency of

LLRW-related concerns across three state lines.

To understand the nature of risk perception shadows, this section

discusses three fundamental components of the shadow: its size, nature

and persistence. Additional topics, including how the RPS can influence

community response to development proposals such as the LLRW project,

are discussed in greater detail in Chapter Four.

Topic 1: Mapping a Risk Perception Shadow

* The LLRW risk perception shadow in the Hillsdale area extends

at least 35 miles away from the city of Hillsdale (see Figure 1-9).
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However, the intensity of the shadow decreases with distance from the

city of Hillsdale.

Topic 2: Nature of the Perceived Threat

* Fifty percent of study respondents were aware of rumors regarding

a facility siting.

* Respondents who were aware of rumors initially believed one of

three statements: (1) 11% believed that the area had been selected as the

facility site, (2) 51% believed that the area was one of a few sites under

consideration, and (3) 36% believed that the area was under no more

consideration than any other place in the state. Two percent did not know

which of the three statements they believed (see Figure 1-10).

* Respondents who were aware of rumors currently believed (in

March and April of 1989) one of three statements: (1) 9% believed that

the area had been selected as the facility site, (2) 51% believed that the

area was one of a few sites under consideration, and (3) 28% believed

that the area was under no more consideration than any other place in the

state. Twelve percent did not know which of the three statements they

believed (see Figure 1-10).

Topic 3: Persistence of the Risk Perception Shadow

Respondents were asked to compare their initial belief of the

Hillsdale self-designation event with that held at the time of the interview.

This was used to define the degree that the risk perception shadow

persisted until the time of the interview, a time span of up to nine months.

* Most respondents still held their initial beliefs at the time of the

interview: (1) 79% of those who believed that the area had been selected

as the facility site still held this opinion, (2) 82% of those who believed

that the area was one of a few sites under consideration still held this

opinion, and (3) 74% of those who believed that the area was under no

more consideration than any other place in the state still held this opinion

(see Figure 1-11).

The shadow of perceived risk had persisted despite the state's

repeated assurances that the area neither has been chosen nor is under

special consideration as the site for an LLRW storage facility.
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CHAPTER TWO

STATEWIDE TELEPHONE SURVEY FINDINGS

INTRODUCTION

Between February 23 and April 23, 1989, the Institute for Social

Research at The University of Michigan conducted a survey of citizens'

knowledge, attitudes and beliefs related to the State of Michigan's

participation in the Midwest Interstate Low-level Radioactive Waste

Compact and the agreement to host a low-level radioactive waste storage

facility at an as yet unspecified site in the state. Interviews were conducted

with a representative statewide sample of 1,253 adults residing in

households with telephones. The questionnaire was based upon the results

of initial methodological work completed in a similar but less extensive

survey of 760 Michigan residents, conducted in October 1988. Details of

the research methods used in the 1989 survey are described in Chapter

Five of this report.

The following sections present an extended analysis of the data,

including a presentation of the major variables measured in the survey and

relationships between them. A summary of the findings was prepared for

the Michigan Low-Level Radioactive Waste Authority in a report titled

Social Assessment of Siting a Low-Level Radioactive Waste Isolation Facility

in Michigan: A Report of Findings from Two Studies.

GENERAL ATTITUDES TOWARD SCIENCE AND TECHNOLOGY

It is commonly assumed that a person's attitude toward science and

technology in general is often positively correlated with support for a

specific scientific project. Respondents in the LLRW survey were asked

five questions about their general attitudes toward science and technology

to see if these measures were useful in predicting respondents' attitudes

toward a specific project - the LLRW storage facility.
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In four questions, respondents were asked to what extent they agreed

with a specific statement. Five responses were possible, ranging from

"strongly agree" to "strongly disagree." These questions asked about the

benefits and harm of scientific research; federal support of scientific

research; whether science makes people's lives easier and more

comfortable; and whether scientists should be allowed to study things that

don't appear beneficial now. The fifth question asked whether new

technologies based on scientific discoveries make people's lives change

"too fast," or whether the change has been "about right."

These measures were based on questions asked in a body of national

research about public perceptions of the risks and benefits of science and

technology (Miller 1983a). The same five questions also were asked of

Michigan residents during a study conducted in 1987 and 1988 of public

opinion about siting the Superconducting Super Collider in Michigan

(Stoffle, Traugott, Harshbarger, Jensen, Evans and Drury 1988). In

general, the level of support for science and technology as measured by

these five questions has remained high in Michigan in each of the three

studies from 1987, 1988 and 1989, with substantial majorities of

respondents giving favorable responses.

These general science and technology questions asked during the

LLRW storage facility study were combined to form an index called the

Science and Technology Support Index. This index was constructed by

counting the number of positive responses to the five questions. For the

first four questions, a response of "strongly agree" or "somewhat agree"

was considered positive; for the fifth question a response of "about right"

was considered positive. Therefore, the index included the following

values: "Not Very Supportive," for those respondents who gave zero to two

positive answers; "Somewhat Supportive," for those who gave positive

answers to three questions; "Quite Supportive," for respondents with four

positive answers; and "Most Supportive," for those respondents who gave

a positive answer for each of the five questions.

The Science and Technology Support Index indicated a high level of

support for science and technology among respondents. Forty-three

percent of respondents were "most supportive" according to the index;

32% were "quite supportive"; 18% were "somewhat supportive"; and 7%

were "not very supportive."
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MEDIA EXPOSURE AND INTEREST IN INFORMATION ABOUT

SCIENCE AND TECHNOLOGY

Respondents were asked two questions that measured their level of

exposure to the media, while three others assessed their interest in media

coverage of science and technology. Respondents also were asked how

often they discussed science and technology issues with other people.

Media Exposure

Respondents were asked whether they read a daily newspaper. A

majority (78%) said that they did, while 22% said they did not.

Respondents also were asked how often they watched the local

evening news on television. About half (48%) of the respondents said they

watched the local news "every evening." Twenty-seven percent said they

watched the news "three or four times a week," 17% said "once or twice

a week," 7% said "less often," and 1% said "never."

Interest in Information about Science and Technology

Three questions asked how interested respondents were in stories

about science and technology on television, in the newspaper, and in

magazines. In general, respondents indicated some interest in such issues.

Ninety percent of respondents expressed some interest (combining

the responses "very interested" [44%] and "somewhat interested [46%])

in television news stories about science and technology; 8% said they were

"not much interested," and 2% indicated they were "not at all interested."

Eighty percent of respondents expressed some interest in newspaper

stories about science and technology (29% were "very interested" and 51%

were "somewhat interested"); 16% said they were "not much interested,"

and 4% said they were "not at all interested. Seventy-nine percent of

respondents expressed some interest in magazine articles about such issues

(33% were "very interested" and 46% were "somewhat interested"); 14%

indicated they were "not much interested," while 7% said they were "not

at all interested."

When asked how often they talked to others about science and

technology, 14% of the respondents said "very often," 58% said "every now

and then," and 28% said "only rarely, if ever."
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CITIZENS' KNOWLEDGE ABOUT RADIATION AND

DISPOSAL/STORAGE OF RADIOACTIVE WASTES

The respondents' knowledge about radiation and the disposal/storage

of radioactive waste was ascertained by two types of questions. For each

topic, respondents first were asked to describe their own level of

knowledge; then they were asked additional questions through which they

could demonstrate details of their knowledge. Although these two

techniques were highly correlated, they nevertheless measured different

dimensions of knowledge. Respondents also were asked whether they had

heard or read of the proposed LLRW storage facility.

Knowledge of Radiation

The respondents initially were asked how knowledgeable they were

about radiation. Knowledge levels in the latest survey were comparable to

those observed in the 1988 survey.

Half the respondents in the latest survey described themselves as

knowledgeable (combining the responses "somewhat" [47%] and "very

knowledgeable" [3%]). Forty-two percent of the respondents indicated

they were "not very knowledgeable," while only 8% described themselves

as "not at all knowledgeable."

Radiation Knowledge Index

Respondents who indicated they had some knowledge about

radiation were asked whether they could describe the difference between

high- and low-level radiation, and half of them said they could (25% of all

respondents). This group was asked what the difference was, and a count

was made of the number of correct answers they provided as an indicator

of the complexity of their knowledge (see Appendix D for the coding of

these responses). A Radiation Knowledge Index was constructed to

describe levels of knowledge in the total sample. This index ranged from

no correct answers (could not describe the difference) up to five correct

answers. In effect, however, this index had three values: "Not

Knowledgeable" - no correct answers (75% of respondents); "Somewhat

Knowledgeable" - one correct answer (12%); and "Most Knowledgeable"

- two or more correct answers (13%).
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Knowledge of Radioactive Waste Disposal

Respondents also were asked to describe their level of knowledge

about radioactive waste disposal. When responses to two different

questions were compared, it was observed that respondents were less

likely to consider themselves as knowledgeable about radioactive waste

disposal than about radiation in general. While 50% of respondents

described themselves as knowledgeable about radiation, only 39%

described themselves as knowledgeable (combining the categories

"somewhat" [34%] and "very" knowledgeable [5%]) about disposal.

Another 47% described themselves as "not very knowledgeable" about

radioactive waste disposal, while only 14% said they were "not at all

knowledgeable."

Radioactive Waste Storage Knowledge Index

Respondents were read a list of seven items that contain at least

some radioactive material and asked whether each would be stored at a

low-level or a high-level radioactive waste facility or would not require any

special storage. The items to be stored included used radio isotopes from

hospitals; used fuel rods from nuclear power plants; byproducts from

nuclear weapons development; radioactive equipment and clothing from

research facilities; byproducts from Superconducting Super Collider (SSC)

or "atom smashing" operations; broken or irreparable household

appliances such as televisions, radios and microwave ovens; and rocks

from nuclear explosion test sites. The ability of respondents to provide a

"correct" response for each item ranged from a low of 27% who indicated

byproducts from SSC "atom smashing" would go to a low-level radioactive

waste facility to a high of 89% who indicated used fuel rods from nuclear

power plants would go to a high-level radioactive waste facility.

The responses to these seven items were combined to form a Waste

Storage Knowledge Index. Fifteen percent of the respondents scored "Not

Very Knowledgeable" - giving zero to two correct answers; 31% scored

"Somewhat Knowledgeable" - three correct answers; 24% scored "Quite

Knowledgeable" - four correct answers; and 30% scored "Most

Knowledgeable" - five or more correct answers.
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Awareness of the Project

While a majority of Michigan residents (57%) had not heard or read

that Michigan has entered into a low-level radioactive waste compact with

six other Midwestern states, a significant minority of the state's population

(43%) had heard or read about the project. These proportions were

unchanged from the 1988 survey. Those who were aware of the project

were asked through what source they learned of it, and each respondent

could mention up to three sources. Sixty-nine percent of all respondents

mentioned the newspaper; 48% mentioned television; 26%, radio; 11%,

friends; 8%, magazines; and 3%, public meetings. Five percent of the

respondents mentioned other, miscellaneous sources.

Interest in Information about Science and Technology and Knowledge

The relationships between levels of knowledge and four measures of

interest in science and technology were analyzed. These results are

discussed below.

Interest in Information about Science and Technology and Self-described

Radiation Knowledge

Respondents who were the most interested in information about

science and technology were most likely to describe themselves as

knowledgeable about radiation (see Table 2-1).

Almost two-thirds of those who were "very interested" in television

news stories about science and technology described themselves as

"somewhat" or "very" knowledgeable about radiation, while approximately

one-fourth of respondents who were "not very" or "not at all" interested in

television news did so.

About two-thirds of those who were "very interested" in newspaper

stories about science and technology described themselves as "somewhat"

or "very" knowledgeable, while approximately three of ten respondents

who were "not very" or "not at all interested" did so.

Approximately two-thirds of those who were "very interested" in

magazine stories about science and technology also described themselves

as "somewhat" or "very" knowledgeable about radiation, while

approximately one-third of those who were "not very" or "not at all"

interested did so.
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Approximately four-fifths of respondents who said they spoke to

others "very often" about science and technology described themselves as

"somewhat" or "very" knowledgeable about radiation, while approximately

one-third of respondents who spoke to others "only rarely, if ever"

described themselves this way.

TABLE 2-1

Relationship between Interest in Information about

Science and Technology and Knowledge of Radiation

Not At All Not Very Somewhat Very

Knowledgeable Knowledgeable Knowledgeable Knowledgeable

All Michigan Residents

42

47

1253

Interest in TV News on

Science and Technology

Very Interested

4%

33

56

7

487

Somewhat

10%

46

43

1

613

Not Very

12%

64

22

2

120

Not At All

39%

24

33

4

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

4%

28

59

9

315

Somewhat

8%

43

48

1

656

Not Very

10%

62

26

2

214

Not At All

24%

42

34

0

63

Interest in Magazine Stories

on Science and Technology

Very Interested

4%

27

61

8

351

Somewhat

7%

48

44

1

606

Not Very

18%

54

27

1

213

Not At All

15%

45

40

0

74

Talk to others about Science

and Technology

Very Often

4%

14

70

12

172

Every Now and Then

6%

45

47

2

675

Only Rarely if Ever

14%

49

35

2

406

Exact question wording: (Bl) How knowledgeable would you say you are about radiation _ would you say you are

very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not at all knowledgeable? Consult the 1989

questionnaire in Appendix 13 for the wordings of the measures of interest in information about science and

technology.

Interest in Information about Science and Technology and the Radiation

Knowledge Index

Three measures of interest in information about science and

technology predicted knowledge of radiation as measured by the Radiation
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Knowledge Index; the fourth, interest in magazine coverage of science and

technology, showed no relationship (see Table 2-2).

Respondents who were "very interested" in television news of science

and technology were somewhat more likely to be more knowledgeable on

the Radiation Knowledge Index (18%) than were other respondents

(ranging from 7% to 10%).

TABLE 2-2

Relationship between Interest in Information about

Science and Technology and the Radiation Knowledge Index

Not

Somewhat

Most

Knowledgeable

Knowledgeable

Knowledgeable

N

All Michigan Residents

75%

12

13

1253

Interest in TV News on

Science and Technology

Very Interested

67%

15

18

487

Somewhat

80%

10

10

613

Not Very

90%

3

7

120

Not At All

77%

15

8

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

63%

16

21

315

Somewhat

77%

11

12

656

Not Very

86%

8

6

214

Not At All

89%

6

5

63

Interest in Magazine Stories

on Science and Technology

Very Interested

64%

15

21

351

Somewhat

80%

11

9

606

Not Very

88%

7

5

213

Not At All

68%

8

24

74

Talk to others about Science

and Technology

Very Often

51%

14

35

172

Every Now and Then

77%

14

9

675

Only Rarely if Ever

83%

6

11

406

Exact question wording: (B2a) What is the difference between high-lei'el and low-level radiation? The correct

responses to this question were counted and combined to form a Radiation Knowledge Index. This index

consists of three values: "Not knowledgeable" _ no correct answers; "Somewhat Knowledgeable" _ one correct

answer, and "Most knowledgeable _ two or more correct answers. Consult the 1989 questionnaire in Appendix

B for the wordings of the measures of interest in information about science and technology.

Respondents who were "very interested" in newspaper stories about

science and technology also were most likely (21%) to be more

knowledgeable on the index than were other respondents (ranging from

5% to 12%).
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Those who spoke to others "very often" about science and technology

were more likely (35%) to be more knowledgeable on the index than were

other respondents (ranging from 9% to 11%).

Interest in Information about Science and Technology and Self-described

Radioactive Waste Disposal Knowledge

Respondents who were more interested in information about science

and technology were more likely to describe themselves as knowledgeable

about radioactive waste disposal (see Table 2-3).

TABLE 2-

3

Relationship between Interest in Information about Science and Technology

and Knowledge of Waste Disposal

All Michigan Residents

Interest in TV News on

Science and Technology

Very Interested

Somewhat

Not Very

Not At All

Not At All

Knowledgeable

14%

17%

17%

45%

Not Very

Knowledgeable

47

39

52

69

37

Somewhat

Knowledgeable

43

30

13

18

Very

Knowledgeable

Interest in Newspaper Stories

on Science and Technology

Very Interested 6%

Somewhat 14%

Not Very 19%

Not At All 35%

Interest in Magazine Stories

on Science and Technology

Very Interested 6%

Somewhat 15%

Not Very 22%

Not At All 19%

Talk to others about Science

and Technology

Very Often 8%

Every Now and Then 12%

Only Rarely if Ever 18%

36

51

57

39

39

48

57

61

27

49

53

50

30

24

21

47

32

19

19

60

33

24

1253

11

487

1

613

1

120

0

33

8

315

5

656

0

214

5

63

8

351

5

606

2

213

1

74

5

172

6

675

5

406

Exact question wording: (B3) How knowledgeable would you say you are about radioactive waste disposal - (would

you say you are very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not at all knowledgeable?)

Consult the 1989 questionnaire in Appendix B for the wordings of the measures of interest in information about

science and technology.
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Approximately half of the respondents who were "very interested" in

television news about science and technology described themselves as

"somewhat" or "very" knowledgeable, while approximately one in seven

respondents who were "not very" or "not at all" interested described

themselves this way.

Approximately six in ten respondents who were "very interested" in

newspaper coverage of science and technology described themselves as

"somewhat" or "very" knowledgeable, while one-fourth of those who said

they were "not very" or "not at all" interested did so.

Approximately one-half of respondents who were "very interested" in

magazine coverage of science and technology described themselves as

"somewhat" or "very" knowledgeable, while one-fifth of respondents who

said they were "not very" or "not at all" interested did so.

Two-thirds of respondents who said they spoke to others "very often"

about science and technology described themselves as "somewhat" or "very"

knowledgeable, while seven in ten respondents who said they spoke to

others "only rarely, if ever" about science and technology did so.

Interest in Information about Science and Technology and the Waste Storage

Knowledge Index

Three measures of interest in information about science and

technology predicted knowledge on the Waste Storage Knowledge Index;

the fourth, interest in newspaper coverage of science and technology,

showed no relationship (see Table 2-4).

Six in ten respondents who were "very interested" in television

coverage of science and technology were "quite" or "most" knowledgeable

on the index, while approximately four in ten respondents who were "not

very" or "not at all" interested scored as high.

Two-thirds of respondents who were "very interested" in magazine

coverage of science and technology were "quite" or "most" knowledgeable

on this index, while four in ten respondents who were "not very" or "not

at all" interested scored as high.

Two-thirds of respondents who spoke with others "very often" about

science and technology were "quite" or "most" knowledgeable, while four

in ten respondents who spoke "only rarely, if ever" scored as high.
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TABLE 2-4

Relationship between Interest in Information about

Science and Technology and the Waste Storage Knowledge Index

Not Very

Somewhat

Quite

Most

Knowledgeable

Knowledgeable

Knowledgeable

Knowledgeable

N

All Michigan Residents

15%

31

24

30

1253

Interest in TV News on

Science and Technology

Very Interested

9%

33

23

35

487

Somewhat

20%

26

28

26

613

Not Very

21%

43

14

22

120

Not At All

15%

42

26

17

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

10%

25

25

40

315

Somewhat

18%

29

26

27

656

Not Very

16%

43

17

24

214

Not At All

14%

37

23

26

63

Interest in Magazine Stories

on Science and Technology

Very Interested

8%

27

25

40

351

Somewhat

18%

31

25

26

606

Not Very

24%

32

17

27

213

Not At All

18%

41

32

9

74

Talk to others about Science

and Technology

Very Often

3%

29

22

46

172

Every Now and Then

16%

27

26

31

675

Only Rarely if Ever

20%

38

22

20

406

Exact question wording: (B3b-h) / am going to read you a list of items containing at least some radioactive

materials, and for each one, I would like you to tell me whether you think it would be stored at a low-level waste

facility, a high-level waste facility, or whether it would not require any special storage at all. The complete list of

items is contained in the 1989 questionnaire in Appendix B. Also consult the questionnaire for the wordings

of the measures of interest in information about science and technology.

Interest in Information about Science and Technology and Awareness of the

LLRW Project

Awareness of the project also was positively correlated with interest

in information about science and technology (see Table 2-5).

About half of the respondents who were "very interested" in

television coverage of science and technology had heard or read about the

project, compared to only two in ten respondents who were "not very" or

"not at all" interested in such coverage who were aware.

About half of the respondents who were "very interested" in

newspaper coverage of science and technology were aware of the project,

43

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



while approximately one-quarter of those who were "not very" or "not at

all" interested were aware.

Half of those interested in magazine coverage of science and

technology were aware of the project, while approximately one-third of

those who were "not very" or "not at all" interested were aware of it.

About half of those who spoke to others "very often" about science

and technology were aware of the project, while one-third of those who

spoke "only rarely, if every" were aware.

TABLE 2-5

Relationship between Interest in Information about

Science and Technology and Awareness of the LLRW Project

Know about

Don't Know about

LLRW Project

LLRW Project

N

All Michigan Residents

43%

57

1253

Interest in TV News on

Science and Technology

Very Interested

51%

49

487

Somewhat

40%

60

613

Not Very

24%

76

120

Not At All

22%

78

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

54%

46

315

Somewhat

44%

56

656

Not Very

24%

76

214

Not At All

28%

72

63

Interest in Magazine Stories

on Science and Technology

Very Interested

50%

50

351

Somewhat

44%

56

606

Not Very

33%

67

213

Not At All

26%

74

74

Talk to others about Science

and Technology

Very Often

56%

44

172

Every Now and Then

46%

54

675

Only Rarely if Ever

32%

68

406

Exact question wording: (C1) The Federal government requires that each state be responsible for its own low-level

radioactive waste. Michigan has entered into a compact with six other Midwestern states to manage the region 's low-

level radioactive waste and will host the Midwest's first low-level radioactive waste storage site. This will be an above-

ground building where waste will be stored and continuously monitored. This facility will not be a landfill, nor will

it accept high-level radioactive waste or U.S. Department of Energy waste. The state will operate this site over the next

20 years, and then another state will host a storage facility. Have you heard or read about this low-level radioactive

waste project? Consult the 1989 questionnaire in Appendix B for the wordings of the measures of interest in

information about science and technology.
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ADVANTAGES AND CONCERNS RELATED TO LOCATING

AN LLRW STORAGE FACILITY IN MICHIGAN

Two types of questions were used to obtain information about

Michigan residents' perceptions of advantages and concerns associated

with a low-level radioactive waste facility. First, respondents were given

an opportunity through open-ended questions to express in their own

terms their perceived concerns and advantages of having a low-level

radioactive waste storage facility in Michigan. Later, they were asked to

indicate how much of an advantage and a concern each of a listed set of

issues would be for them.

Assessments of Advantages and Concerns Regarding the LLRW Storage

Facility

During open-ended questioning, respondents tended to cite more

often those concerns they later, during closed-ended questioning, indicated

as "major." The concerns resulting from these two types of questioning

resembled one another, apparently because many concerns were relatively

well-recognized and widely shared. However, the advantages that

respondents cited on their own was not the same as the relative ranking

of the five potential advantages they later were asked to assess.

This was apparently the case because most respondents had not

thought of many advantages associated with a low-level radioactive waste

facility. During open-ended questioning, respondents were less likely to

cite advantages than concerns, while during closed-ended questioning,

respondents often were presented with potential advantages they had not

foreseen. When asked how much of an advantage each would be, however,

respondents often cited them as major advantages.

Two forms of the questionnaire, each with a slight variation in

question ordering, were used in the 1989 telephone survey. One form

asked respondents to mention their perceived concerns before asking

about advantages; in the other, the order was reversed. In both cases,

respondents were more likely to mention concerns than advantages. As a

result, the mention of concerns was unaffected by question order, but the

mention of advantages was affected in that asking first about concerns

somewhat increased the relative number of advantages mentioned.

Of the five advantages that respondents were asked to evaluate, two

(economic benefits and protection of public health) were unaffected by
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question order; two others (controlling transportation and protection of

the environment) were more likely to be recognized as advantages when

concerns were asked about first; and one (control over storage) was less

likely to be perceived as an advantage when advantages were asked about

first.

Perceived Advantages: Open-ended Questions

When asked to express in their own words what the advantages would

be of locating a low-level radioactive waste facility in Michigan, one-

quarter of the respondents (27%) said that there were "none," and an

additional 8% indicated "don't know." Among answers given by the

remaining two-thirds of the respondents who did indicate advantages, two

types of responses were prevalent. The most frequently cited advantage

(42%) related to the ability to exercise greater control over waste disposal

(see Table 2-6). The second most frequently cited advantage (31%)

related to economic benefits (including 18% of all advantages cited that

referred to the prospect of additional jobs becoming available).

TABLE 2-6

Self-Described Advantages of Locating

an LLRW Storage Facility in Michigan*

Greater control over waste disposal 42%

Economic benefits, including jobs 31

Increased environmental protection 12

Various political benefits 7

Greater control over transportation 5

Protection of public health and safety 2

Increased public awareness of problems of waste disposal 1

100%

* Up to five advantages were recorded from each respondent's answers. The entries in the table reflect the

proportion of all advantages cited.

Exact question wording: (C3) What do you think would be the major advantages of having a low-level radioactive

waste storage facility located in Michigan? (Any others?)

Perceived Concerns: Open-ended Questions

When questioned in the same fashion about their concents of

locating a low-level radioactive waste storage facility in Michigan, only 9%

of the respondents indicated they had "no concerns," and 4% of the

respondents answered "don't know." As shown in Table 2-7, of the
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concerns mentioned by the remaining seven of eight respondents, the most

frequently cited was environmental pollution (20%). Other mentions

included concerns about accidents or leakage (17%) and the location of

the facility (15%) (including 6% of the concerns that related to the facility

being located near them). Concerns relating to public health and safety

were mentioned as frequently (13%) as concerns relating to distrust of

governmental management or the operation of the facility (including 9%

of the concerns that related to monitoring of the facility). Distrust of

storage technology and fear of radiation or other safety issues each

constituted 8% of the concerns mentioned.

TABLE 2-7

Self-described Concerns about Locating

an LLRW Storage Facility in Michigan*

Environmental pollution 20%

Concern about accidents or leakage 17

Concern about location of the facility 15

Distrust of government/operation of facility 13

Concern for public health and safety 13

Distrust of the technology for storage 8

General fear of radiation/safety concerns 8

Concern about costs 2

Concern about membership in Midwest Compact 2

Concern about the amount of waste 2

100%

* Up to five concerns were recorded from each respondent's answers. The entries in the table reflect the

proportion of all concerns cited.

Exact question wording: (C2a) What are your major concerns about having this facility located in Michigan? (Any

others?)

Perceived Advantages: Closed-ended Questions

Respondents were asked directly through closed-ended questions to

assess the significance of five advantages that respondents to the 1988

telephone survey had indicated were associated with low-level radioactive

waste facilities. In only one case - the protection of public health and

safety - dM a majority (54%) of respondents see a "major advantage."

Potential economic benefits were the least likely advantage to be seen for

such a facility, as only one in three (32%) gave this such significance.

Table 2-8 presents an ordered list of levels of concern, by percent, of

respondents who indicated each of these potential advantages as a "major

advantage."
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TABLE 2-8

Relative Indication of Advantages

(Percent indicating this would be a "Major Advantage")

Better protection of public health and safety 54%

Better protection of the environment 49%

Greater control and monitoring of low-level

radioactive waste storage 39%

Greater control over the transportation of

low-level radioactive wastes 39%

Economic benefits such as jobs, new tax dollars,

and revenues from other states 32%

Exact question wording: (C4a-e) A number of people have indicated there are advantages associated with low-

level radioactive waste facilities. I am going to read you a list of some of these. Using a scale from "1" to "5," where

"5" indicates a "major advantage" and "1" indicates "no advantage at all, "please tell me how much of an advantage

you think each is.

Perceived Concerns: Closed-ended Questions

When asked about five concerns that respondents to the 1988

telephone survey had indicated were associated with an LLRW storage

facility, three out of four respondents (76%) indicated that "environmental

pollution, especially of water supplies," was a "major concern." This was

closely followed by the "accidental release of radioactive materials" (71%).

Six in ten (64%) expressed equivalent concern about an "increased danger

to public health and safety." About half (48%) were as concerned about

"inadequate monitoring of the low-level radioactive waste facility," and

40% about "increases in taxes to pay for the facility" (see Table 2-9).

TABLE 2-9

Relative Indication of Concerns

(Percent indicating this would be a "Major Concern")

Environmental pollution, especially of water supplies 76%

Accidental release of radioactive materials 71%

Increased danger to public health and safety 64%

Inadequate monitoring of the LLRW storage facility 48%

Increases in taxes to pay for the facility 40%

Exact question wording; (C5a-e)/4 number of concerns have also been raised. I am going to read you a list of these

and, for each one, I would like you to tell me how much of a concern it is for you. Using a similar scale where "5"

indicates "a major concern" and "1" indicates "no concern at all," please tell me how much of a concern you think

it is.
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Comparison between the Frequency of Concerns and Advantages Cited

Respondents could mention up to five advantages and concerns

during open-ended questioning. However, most respondents mentioned

either zero (36%) or one (44%) advantage, while 15% mentioned two,

and only 5% mentioned three or more advantages. Fourteen percent of

respondents did not mention any concerns. Most respondents mentioned

one (27%) or two (33%) concerns, while 26% listed three or more.

This open-ended questioning about advantages and concerns

provided data on a group level. In addition, a scale was constructed to

provide information on the individual level, measuring the difference in

a respondent's citing perceived concerns in relation to mentioning

perceived advantages associated with the LLRW storage facility.

This Concern-Advantage Scale was made by subtracting the number

of advantages a respondent mentioned from the number of concerns that

respondent cited. The values of the scale ranged from "-3" to "5," with

values from "-3" to "-1" indicating that the respondent mentioned more

advantages than concerns, and values from "1" to "5" indicating that the

respondent mentioned more concerns than advantages. A value of "0"

indicated that the respondent either mentioned an equivalent number of

advantages and concerns, or did not mention any at all.

The range in values on this scale indicated that people were more

likely to cite concerns than advantages. Sixty-two percent of all

respondents mentioned more concerns than advantages, while 15%

mentioned more advantages than concerns. Twenty-three percent

mentioned either an equivalent number of advantages and concerns, or

none.

In effect, however, this scale had five values: "More Advantages" -

with values from "-3" to "-1"; "Neither Advantages or Concerns" - a value

of "0"; "Somewhat More Concerns" - a value of "1"; "More Concerns" »

a value of "2"; and "Many More Concerns" - with values from "3" to "5."

Most respondents (28%) fell into the category "Somewhat More

Concerns," while 23% were in the category "Neither Advantages or

Concerns," 22% in the category "More Concerns," 15% in the category

"More Advantages," and 12% in the category "Many More Concerns."
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Knowledge and the Mention of Advantages and Concerns

The assumption underlying public information campaigns is that

concerns about and low levels of support for a project often stem from a

lack of knowledge about it. By becoming informed about a project,

citizens may begin to associate fewer concerns and more advantages with

it, which eventually may lead to increased support. Therefore, the

relationships between the relative number of advantages and concerns and

five knowledge measures were analyzed. Two measures of knowledge and

the tendency to mention advantages were positively correlated, while

awareness and the tendency to cite advantages was inversely related. One

measure of knowledge and the tendency to mention concerns was

positively correlated. The relationships between the Concern-Advantage

Scale and the knowledge measures also were analyzed, but they were not

significant.

Knowledge and Advantages

According to data presented in Table 2-10, respondents who had

heard or read of the project were more likely (42%) not to mention any

advantages associated with it than were respondents who were not aware

of the project (32%).

In general, respondents who described themselves as more

knowledgeable about radiation were more likely to see advantages

associated with the LLRW project. Twenty-four percent of those who

described themselves as "very" or "somewhat" knowledgeable mentioned

two or more advantages, compared to 14% of those who described

themselves as "not at all knowledgeable."

Respondents who scored higher on the Radiation Knowledge Index

were more likely than other respondents to cite advantages associated with

the LLRW storage facility. Forty-one percent of respondents who were

"most knowledgeable" on the index mentioned two or more advantages;

32% of respondents who were "somewhat knowledgeable" and only 14%

of those who were "not knowledgeable" on the index mentioned as many.

Self-described levels of knowledge about radioactive waste disposal

and knowledge on the Waste Storage Knowledge Index were not positively

related to the number of advantages mentioned. These results seem to

suggest that increased knowledge about radiation would lead a person to

associate more advantages and fewer concerns with an LLRW storage

facility, while increased knowledge about waste disposal would not.
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TABLE 2-10

Relationship between Knowledge and the

Number of Perceived Advantages Mentioned

No

One

Two - Five

Advantages

Advantage

Advantages

N

All Michigan Residents

36%

44

20

1253

Heard or Read about

LLRW Project

Yes

42%

38

20

552

No

32%

48

20

695

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

44%

42%

32%

21%

42

43

45

38

14

15

23

41

148

492

564

Radiation Knowledge Index

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

41%

27%

16%

45

41

43

14

32

41

948

162

143

Self-described Disposal Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

46%

33%

35%

55%

45

42

46

41

9

25

19

188

603

431

Waste Storage Knowledge Index

4

24

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Very Knowledgeable

36%

44%

28%

34%

44

46

43

43

20

10

29

23

206

364

324

359

Respondents were asked to mention in their own words up to five advantages they associated with the Low-

Level Radioactive Waste facility. A count was made of the number of perceived advantages. Consult the 1989

questionnaire in Appendix B for the wordings of the knowledge measures.

Knowledge and Concerns

Data presented in Table 2-11 indicate that respondents who had

heard or read about the LLRW project were more likely (30%) to

mention three or more concerns associated with the project than were

respondents who were not aware of the project (22%).

The other four measures of knowledge were not related to the

number of concerns that respondents mentioned.
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TABLE 2-11

Relationship between Knowledge and the

Number of Perceived Concerns Mentioned

No

One

Two

Three - Five

Concerns

Concern

Concerns

Concerns

N

All Michigan Residents

14%

27

33

26

1253

Heard or Read about

LLRW Project

Yes

9%

25

36

30

552

No

19*

29

30

22

695

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

16%

14%

37

31

21

44

31

16

24

30

17

148

31

34

32

492

15%

564

Radiation Knowledge Index

7%

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

15%

29

23

21

30

36

45

26

32

16

948

162

143

9%

Self-described Disposal Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

18%

15%

15%

12%

25%

30

29

24

22

26

30

37

49

29

26

188

603

431

Waste Storage Knowledge Index

27

4

24

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Very Knowledgeable

19%

13%

17%

12%

24

26

25

31

32

39

34

25

22

24

32

206

364

324

359

25

Respondents were asked to mention in their own words up to five concerns they associated with the low-level

radioactive waste facility. A count was made of the number of perceived concerns. Consult the 1989

questionnaire in Appendix B for the wordings of the knowledge measures.

Attitudes toward Science and Technology and the Mention of Advantages

and Concerns

Respondents who were supportive of science and technology were

more likely to mention more perceived advantages than concerns

associated with the LLRW storage facility (see Table 2-12). Eighteen

percent of respondents who were "most supportive" on the Science and

Technology Support Index fell into the category "more advantages" on the

Concern-Advantage Scale, compared to 7% of those who were "not very

supportive." Those who were "not very supportive" were more likely (30%)

to fall into the category "many more concerns" than were other
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respondents, including 10% of those who were "most supportive" of

science.

TABLE 2-12

Relationship between the Number of Advantages and Concerns

Mentioned and the Science and Technology Support Index

Not Very

Somewhat

Quite

Most

Supportive

Supportive

Supportive

Supportive

Concern-Advantage Scale

More Advantages

7%

14%

13%

18%

Neither Advantages or

Concerns

24

20

19

27

Somewhat More Concerns

27

23

31

29

More Concerns

12

26

29

16

Many More Concerns

30

17

8

10

Number of Advantages Cited

100%

100%

100%

100%

None

49%

40%

41%

29%

One

34

42

43

47

Two - Five

17

100%

18

100%

16

100%

ibo%

Number of Concerns Cited

None

9%

12%

11%

18%

One

20

20

28

31

Two

31

37

40

26

Three - Five

40

31

21

_2L_

100%

100%

100%

100%

(n = 118)

(n = 207)

(n=427)

(n = 501)

Respondents were asked to mention in their own words up to five advantages and five concerns they associated

with a low-level radioactive waste facility. A count was made of the number of perceived advantages and

concerns. The Concern-Advantage Scale was made by subtracting the number of advantages a respondent cited

from the number of concerns mentioned. The Science and Technology Support Index was created by combining

positive answers to five questions about science and technology. Consult the 1989 questionnaire in Appendix

B for the wordings of these five questions.

The Science and Technology Support Index and Advantages

Respondents with a low score on the Science and Technology

Support Index were more likely not to cite any advantages associated with

the LLRW storage facility. Forty-nine percent of respondents who were

"not very supportive" did not mention any advantages, compared to 29%

of respondents who were "most supportive" on the index.
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The Science and Technology Support Index and Concerns

Respondents with a high score on the Science and Technology

Support Index were more likely not to cite any concerns associated with

the LLRW storage facility. Eighteen percent of those who were "most

supportive" did not mention any concerns, compared to 9% of those who

were "not very supportive" of science and technology. In addition, 25% of

respondents who were "most supportive" of science and technology

mentioned three or more concerns, while 40% of respondents who were

"not very supportive" mentioned as many.

Media Exposure/Interest in Information about Science and Technology

and the Mention of Advantages and Concerns

The number of advantages and concerns and the Concern-Advantage

Scale were compared with two media exposure measures and four

measures of interest in information about science and technology. These

relationships showed no significant differences.

Concern about Radiation

Because radiation would seem to be a likely concern that people

would associate with a low-level radioactive waste storage facility,

respondents also were asked explicitly how concerned they would be about

possible harm from radiation associated with such a facility if it were

located near their community. Two-thirds (65%) said they would be "very

concerned" and an additional 29% said they would be "somewhat

concerned." Only 6% indicated they would be "not at all concerned."

These data are unchanged from the 1988 survey.

Knowledge and Concern about Radiation

The relationships between two measures of knowledge - self-

described knowledge of radiation and the Radiation Knowledge Index -

and concern about radiation were analyzed (see Table 2-13). Concern

was inversely related to one measure of knowledge: respondents with

higher scores on the Radiation Knowledge Index were less likely to be

"very concerned" about possible harm from radiation associated with the

facility.
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Respondents who demonstrated lower levels of knowledge on the

Radiation Knowledge Index tended to be "very concerned" about possible

harm from radiation associated with the LLRW storage facility. Sixty-nine

percent of respondents who were "not knowledgeable" and 65% of those

that were "somewhat knowledgeable" were "very concerned," compared to

46% of those who were "most knowledgeable." Concern was not related

to self-described radiation knowledge.

TABLE 2-13

Relationship between Knowledge about Radiation

and Concern about Radiation

Not At All

Somewhat

Very

Concerned

Concerned

Concerned

N

All Michigan Residents

6%

29

65

1253

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

14%

22

26

33

24

64

71

62

148

3%

492

5%

564

Radiation Knowledge Index

32%

44

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

5%

10%

10%

26

25

44

69

65

46

948

162

143

Exact question wording; (C6) How concerned would be you about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned, somewhat concerned, or not at

all concerned? Consult the 1989 questionnaire in Appendix B for the wordings of the knowledge measures.

Attitudes toward Science and Technology and Concern about Radiation

Respondents who were "not very supportive" of science and

technology were most likely (78%) to be "very concerned" about potential

harm from radiation associated with the LLRW storage facility, while 61%

of respondents who were "most supportive" of science and technology were

"very concerned" (see Table 2-14).

Media Exposure/Interest in Information about Science and Technology

and Concern about Radiation

The relationships between two media exposure variables and four

measures of interest in information about science and technology and

55

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



concern for radiation were analyzed. No significant relationships were

found.

TABLE 2-14

Relationship between Science and Technology Support

Index and Concern about Radiation

Not At All

Concerned

Somewhat

Concerned

Very

Concerned

N

All Michigan Residents 6%

29

65

1253

Science and Technology Support Index

Not Very Supportive 8%

Somewhat Supportive 1%

Quite Supportive 7%

Most Supportive 5%

14

18

30

34

78

75

63

61

118

207

427

501

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community _ would you be very concerned, somewhat concerned^ or not at

all concerned? The Science and Technology Support Index was created by combining positive responses to five

questions about science and technology. Consult the 1989 questionnaire in Appendix B for the wording of these

five questions.

EVALUATIONS OF ORGANIZATIONS'

ABILITY TO FULFILL VARIOUS ROLES

Respondents were asked to evaluate the ability of various

organizations to fulfill roles related to the operation and monitoring of a

low-level radioactive waste facility. The perceived ability of organizations

to operate an LLRW storage facility was measured in two ways: (1) how

technically competent selected organizations were thought to be in

operating the facility, and (2) how concerned selected organizations were

thought to be about the interests of nearby residents when operating the

facility. Similarly, the perceived ability of organizations to monitor an

LLRW storage facility was measured in two ways: (1) how technically

competent selected organizations were thought to be in monitoring the

environmental impacts of the facility, and (2) how concerned selected

organizations were thought to be about the interests of nearby residents

when conducting environmental monitoring.

In general, local governments were least likely to be seen as

competent to operate such a facility or to conduct environmental

monitoring; federal agencies, environmental groups, and university-based

organizations were seen as most competent in this role. But township and

county governments were seen as most likely to be concerned about the
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interests of nearby residents in both cases, while private firms, an LLRW

producers' association, and federal agencies were least likely to be seen

as concerned.

Various organizations also were presented as sources of information

to be used by respondents in shaping their attitudes toward construction

of the LLRW storage facility, and respondents were asked how trustworthy

they thought these organizations would be as such a source. In general,

environmental, education and citizens groups were most likely to be seen

as "very trustworthy"; government agencies were less likely to be seen this

way; and media organizations were least likely.

Technical Competence during Operation

None of the organizations listed was seen by a majority of

respondents as technically "very competent" to operate a project like a

low-level radioactive waste storage facility. Forty-three percent of those

interviewed indicated a federal government agency was "very competent,"

but only one-third (34%) saw a state government agency in the same way

(see Table 2-15). Ten percent of respondents considered county and

township governments as "very competent."

TABLE 2-15

Assessments of Organizations' Technical Competence

to Operate an LLRW Storage Facility

(Percent responding "Very Competent")

Federal government agency 43%

State government agency 34%

Private management firm 27%

LLRW producers' association 20%

County government 10%

Township government 10%

Exact question wording: (C6a-f) I'm going to read a list of organizations and groups. For each one, please tell me

how technically competent you believe it would be to operate a project like a low-level radioactive waste storage

facility. Would it be very competent, somewhat competent, or not at all competent?

Concern for Residents during Operation

When asked to think about these same organizations as operators of

an LLRW storage facility and to assess how concerned each would be

about the interests of nearby residents, respondents were much more
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likely to view local governments as being concerned, with majorities

expressing this view. More distant levels of government, private

management firms, and a low-level radioactive waste producers'

association were least likely to be seen as concerned (see Table 2-16).

TABLE 2-16

Assessments of Organizations' Concern about Nearby Residents' Interests

When Operating an LLRW Storage Facility

(Percent responding "Very Concerned")

Township government 61%

County government 51%

State government agency 37%

Federal government agency 29%

Private management firm 29%

LLRW producers' association 25%

Exact question wording: (C7a-f) Thinking about the same organizations and groups as operators of a low-level

radioactive waste storage facility, please tell me how concerned each would be about the interests of nearby residents.

Would it be very concerned, somewhat concerned, or not concerned at all?

Technical Competence during Monitoring

Respondents were given a somewhat longer list of organizations and

asked how technically competent they thought each would be to conduct

environmental monitoring of a sensitive project like an LLRW storage

facility. A majority (60%) indicated that both a university-based

organization and an environmental interest group would be "very

competent" to conduct such a task. Again, it was local governments, an

LLRW producers' association, and community-based organizations that

were least likely to be seen as "very competent" (see Table 2-17).

Concern for Residents during Monitoring

When asked to assess the level of concern these organizations would

have for the interests of nearby residents when conducting environmental

monitoring of an LLRW storage facility, respondents were most likely to

view an environmental interest group and a community-based organization

as "very concerned," 77% and 72% respectively. Majorities felt that

township government (59%), county government (53%), and a university-

based organization (58%) also would be as concerned (see Table 2-18).
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TABLE 2-17

Assessments of Organizations' Technical Competence to

Conduct Environmental Monitoring of an LLRW Storage Facility

(Percent responding "Very Competent")

University-based organization 60%

Environmental interest group 60%

Federal government agency 48%

State government agency 37%

Community-based organization 32%

LLRW producers' association 28%

Township government 16%

County government 15%

Exact question wording: (C8a-h) I'm going to read you another list of organizations and groups. This time I would

like you to tell me how technically competent you believe each would be to conduct environmental monitoring of a

sensitive project like a low-level radioactive waste storage facility. Would it be very competent, somewhat competent,

or not at all competent?

TABLE 2-18

Assessments of Organizations' Concern about Nearby Residents' Interests

When Conducting Environmental Monitoring of an LLRW Storage Facility

(Percent responding "Very Concerned")

Environmental interest group 77%

Community-based organization 72%

Township government 59%

University-based organization 58%

County government 53%

State government agency 33%

Federal government agency 28%

LLRW producers' association 24%

Exact question wording: (C9a-h) Thinking about the same organizations and groups, please tell me how concerned

each would be about the interests of nearby residents when conducting the environmental monitoring of a low-level

radioactive waste storage facility. Would it be very concerned, somewhat concerned, or not at all concerned?

Trust in Information Sources

Respondents were given a somewhat different list of organizations

and asked to evaluate how trustworthy each would be as a source of

information when forming an opinion about an LLRW storage facility.

Three groupings emerged in terms of similar levels of trustworthiness.

Environmental, education and citizens groups were more likely to be seen

as "very trustworthy"; various government agencies were less likely to be

seen as "very trustworthy"; and media organizations and an association of

low-level radioactive waste producers were least likely to be seen as "very

trustworthy" (see Table 2-19).
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TABLE 2-19

Assessments of Trustworthiness of Organizations

as a Source of Information in Shaping Attitudes

toward Construction of an LLRW Storage Facility

(Percent responding "Very Trustworthy")

Environmental, Education and Citizens Groups

National environmental organization 66%

University-based organization 59%

Local environmental group 58%

Citizens organization 48%

Government Agencies

Township government 32%

County government 26%

State government agency 24%

Federal government agency 21%

Media organizations

Television 17%

Magazines 14%

Radio 13%

Newspapers 12%

Other

LLRW producers' association 13%

Exact question wording; (ClOa-m) In forming your views about whether the state should build a low-level

radioactive waste storage facility, how trustworthy would you find each of the following sources of information ? For

each one, please tell me if you believe it is very trustworthy, somewhat trustworthy, or not at all trustworthy.

Attitudes toward Science and Technology and Evaluations of

Organizations

The relationships between the evaluation of organizations' technical

competence and concern for residents while operating and monitoring an

LLRW storage facility and the Science and Technology Support Index

were analyzed. No significant relationships were found.

PERCEIVED IMPORTANCE OF

MONITORING ENVIRONMENTAL AND SOCIAL IMPACTS

Respondents were asked about the importance of monitoring local

environmental and social impacts of an LLRW storage facility, no matter

where it were located. While both forms of impact assessment were seen

as important, respondents were more likely to say that monitoring

environmental impacts was "very important" (89%) in relation to

monitoring social impacts (65%). Ten percent of respondents indicated

environmental monitoring was "somewhat important," while 28% indicated
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the same about social monitoring. Only 1% indicated that monitoring

environmental impacts was "not very important," while 7% said monitoring

social impacts was "not very important." Because such a large majority

(89%) of respondents indicated that environmental monitoring was "very

important," any comparisons made with this variable would not be

significant.

Knowledge and the Perceived Importance of Social Monitoring

The relationships between the five measures of knowledge and the

perceived importance of social monitoring were analyzed (see Table 2-

20). One measure of knowledge predicted concern about social

monitoring, and four showed no significant differences.

The Waste Storage Knowledge Index predicted concern about social

monitoring: those respondents who were "not very knowledgeable" on the

index were less likely (55%) to consider social monitoring as "very

important" than were other respondents (ranging from 65% to 69%).

The Mention of Advantages and Concerns and the Perceived Importance

of Social Monitoring

The relationships between the tendency to cite advantages and

concerns associated with the LLRW project and the perceived importance

of social monitoring were analyzed. Respondents who mentioned concerns

were more likely to consider social monitoring important than were those

who did not mention any concerns (see Table 2-21). There were no

significant differences among the tendency to site advantages and the

perceived importance of social monitoring. The relationship between

social monitoring and the Concern-Advantage Scale also was studied, and

no significant differences were observed. The relationship between

monitoring and concern for radiation also was analyzed and found to be

positively correlated.

Concerns and Social Monitoring

Respondents who mentioned concerns associated with the LLRW

storage facility were more likely to consider social monitoring "very

important" than were those who did not cite any concerns at all. Fifty-

four percent of respondents who did not mention any concerns considered
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social monitoring "very important," while 71% of those who cited one

concern, 66% of those who mentioned two concerns and 65% of those

who mentioned three or more concerns considered social monitoring "very

important."

TABLE 2-20

Relationship between Knowledge and the

Importance of Social Monitoring

Not Very

Important

Somewhat

Important

Very

Important

N

All Michigan Residents

7%

28

65

1253

Heard or Read about

LLRW Project

Yes

7%

1%

28

28

65

65

552

695

No

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

6%

36

58

73

60

71

148

8%

19

492

5%

35

564

Radiation Knowledge Index

20%

9

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

7%

9%

3%

26

22

44

67

69

53

948

162

143

Self-described Disposal Knowledge

Not At All Knowledgeable 5%

Not Very Knowledgeable 7%

Somewhat Knowledgeable 8%

Very Knowledgeable 9%

38

57

66

65

81

188

27

27

10

603

431

Waste Storage Knowledge Index

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Very Knowledgeable

24

3%

7%

5%

10%

42

24

30

22

55

69

65

68

206

364

324

359

Exact question wording: (C13a) The low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have a plan to monitor social impacts? (Would you say it is very important, somewhat

important, or not very important?) Consult the 1989 questionnaire in Appendix B for the wordings of the

knowledge measures.
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TABLE 2-11

Relationship between Number of Perceived Advantages and Concerns

Mentioned and the Importance of Social Monitoring

Not Very

Somewhat

Very

Important

Important

Important

N

All Michigan Residents

7%

28

65

1253

Concern-Advantage Scale

More Advantages

8%

32

60

183

Neither Advantages or

Concerns

8%

25

67

330

Somewhat More Concerns

6%

26

68

371

More Concerns

7%

32

61

244

Many More Concerns

6%

24

70

125

Number of Advantages Cited

None

9%

21

70

447

One

7%

33

60

549

Two - Five

4%

29

67

257

Number of Concerns Cited

None

7%

39

54

187

One

10%

19

71

383

Two

7%

27

66

384

Three - Five

4%

31

65

299

Exact question wording: (C13a) 77i« low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have apian to monitor social impacts? (Wouldyou say it is very important, somewhat

important, or not very important?) Respondents were asked to mention in their own words up to five advantages

and five concerns they associated with a low-level radioactive waste facility. A count was made of the number

of perceived advantages and concerns. The Concern-Advantage Scale was made by subtracting the number of

advantages a respondent cited from the number of concerns mentioned.

Concern about Radiation and Social Monitoring

Respondents who said social monitoring was "very important" were

more likely to be "very concerned" about possible harm from radiation

associated with the LLRW storage facility (see Table 2-22). Seventy-three

percent of these respondents were "very concerned," while 50% of those

who said social monitoring was "somewhat" or "not very" important felt

this way.
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TABLE 2-22

Relationship between Concern about Radiation

and the Importance of Social Monitoring

Not At All

Concerned

Somewhat

Concerned

Very

Concerned

N

All Michigan Residents

6%

29

65

1253

Importance of Social Monitoring

Very Important

Somewhat Important

Not Very Important

4%

10%

16%

23

43

21

73

47

63

821

342

83

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned, somewhat concerned, or not at

all concerned? (C13a) The low-level radioactive waste facility will also have local social impacts. How important

do you think it is to have apian to monitor social impacts? (Wouldyou say it is very important, somewhat important,

or not very important?)

Attitudes toward Science and Technology and the Perceived Importance

of Social Monitoring

The relationships between the perceived importance of social

monitoring and the Science and Technology Support Index were

compared. No significant relationships were found.

Interest in Information about Science and Technology and the Perceived

Importance of Social Monitoring

The relationships between the importance of social monitoring and

four measures of interest in information about science and technology

were studied. Three measures of science and technology interest were

positively related to the perception of the importance of social monitoring

(see Table 2-23).

Respondents who were "very interested" in television news about

science were more likely (73%) to consider social monitoring "very

important" than were those who were less interested in television news

about science (ranging from 58% to 65%). Respondents who were "very

interested" in newspaper stories about science and technology also were

more likely (73%) to consider social monitoring "very important" than

were respondents who were "not very" or "not at all interested" (60%).

Respondents who were "very interested" in magazine stories about science

and technology also were more likely (73%) to consider social monitoring
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"very important" than were other respondents (ranging from 51% to 67%).

How frequently a respondent spoke to others about science and

technology was not related to the perceived importance of social

monitoring.

TABLE 2-23

Relationship between Interest in Information about

Science and Technology

and the Importance of Social Monitoring

Not Very

Somewhat

Very

Important

Important

Important

N

All Michigan Residents

7%

28

65

1253

Interest in TV News on

Science and Technology

Very Interested

6%

21

73

487

Somewhat

8%

34

58

613

Not Very

8%

27

65

120

Not At All

11%

24

65

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

5%

22

73

315

Somewhat

5%

32

63

656

Not Very

14%

26

60

214

Not At All

23%

17

60

63

Interest in Magazine Stories

on Science and Technology

Very Interested

5%

22

73

351

Somewhat

9%

29

62

606

Not Very

6%

27

67

213

Not At All

1%

42

51

74

Talk to others about Science

and Technology

Very Often

10%

31

59

172

Every Now and Then

5%

26

69

675

Only Rarely if Ever

9%

30

61

406

Exact question wording: (C13a) The low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have apian to monitor important social impacts? (Wouldyou say it is very important,

somewhat important, or not very important?) Consult the 1989 questionnaire in Appendix B for the wordings of

the measures of interest in information about science and technology.

LEVELS OF SUPPORT FOR SITING

AN LLRW STORAGE FACILITY

Respondents were asked whether they would favor or oppose the

construction of an LLRW storage facility both near their community and

elsewhere in Michigan. Majorities of respondents opposed siting the

65

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



facility near their community, but supported siting the facility elsewhere

in Michigan.

Two-thirds of those surveyed (66%) indicated they would oppose the

construction of a low-level radioactive waste storage facility near their

community, while only one in four (28%) would favor such construction.

Six percent of respondents indicated it "depends."

While a majority of respondents opposed construction of a low-level

radioactive waste facility near their community, 54% would favor

construction of the facility elsewhere in Michigan. Another 36% of

respondents opposed siting the facility in Michigan, while 10% indicated

it "depends."

Changes in Support for an LLRW Storage Facility

Opposition to construction of an LLRW storage facility near the

respondents' community was somewhat lower in the 1989 survey than in

the 1988 survey (66% compared to 82%); in addition, a slight majority of

those surveyed in 1989 favored construction elsewhere in the state (54%),

while in 1988 two-thirds of the respondents (64%) opposed such

construction. Since there were no significant intervening events to explain

this shift in attitudes, the most likely explanation for this measured change

is the fact that the 1989 questionnaire differed from the 1988

questionnaire in both the wording and the ordering of the questions

designed to measure support or opposition to the project. Since this

difference was not tested experimentally, however, this hypothesis cannot

be confirmed. However, the degree to which question ordering affected

the responses could be tested experimentally in a subsequent survey.

In the 1988 survey, respondents were asked two questions about

whether they would favor or oppose construction of an LLRW storage

facility in Michigan and near their home. In the first, the phrasing, "in

Michigan," did not make it clear that this potential construction would not

be near the respondents' community, while the second question asked

about construction of the project "near your home." However, in the 1989

survey, this distinction was made clear. Respondents were asked if they

would favor or oppose construction of the facility "elsewhere in Michigan"

and "near your community."

Another difference between the two questionnaires was the ordering

of the questions used to ascertain support for the project. In 1988,

respondents first were asked their opinion about siting the project in
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Michigan, and then were asked their views about local siting. In 1989, this

order was reversed.

In both surveys, the response to the first question was negative -

about two-thirds opposed the project. From this base, opposition toward

the project either increased or decreased in the second question

depending on the proximity of the project to the respondents' community.

In an example of the NIMBY (Not In My Back-Yard) Model, people were

more likely to support a project located farther away from their home.

Therefore, when asked first about local siting, the respondents expressed

less opposition in response to the second question about siting the project

in the state. However, when asked first about locating the project in the

state, respondents were more opposed in response to the second question

about local siting.

Knowledge and Support for an LLRW Storage Facility

The relationships between five measures of knowledge and support

for the project were analyzed. Some measures of knowledge were more

likely to predict support than others.

Even though levels of knowledge about radiation (as measured by

the Radiation Knowledge Index) were lower than levels of knowledge

about radioactive waste storage procedures (as measured by the Waste

Storage Knowledge Index), high levels of radiation knowledge were

related to support for construction of a low-level radioactive waste storage

facility while high levels of knowledge about storage procedures were not.

That is to say, knowing the difference between high- and low-level

radiation was more important for explaining support for the facility than

knowing what kind of radioactive waste is stored in what kind of facility.

This suggests that public information campaigns should begin by

emphasizing the differences between high- and low-level radiation and

radioactive waste products.

Knowledge and Support for an LLRW Storage Facility Near Community

Data presented in Table 2-24 indicate that respondents'

demonstrated knowledge on the Radiation Knowledge Index was a

predictor of support for the facility near their community. Respondents

who were "most knowledgeable" on the Radiation Knowledge Index were

more likely to favor siting the project near their community (45%) than
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were respondents who were "not knowledgeable" (24%) and "somewhat

knowledgeable" (31%). Awareness of the project, self-described knowledge

of radiation, self-described knowledge of waste disposal, and the Waste

Storage Knowledge Index were not related to project support.

TABLE 2-24

Relationship between Knowledge and Support for Siting an

LLRW Storage Facility Near Community

Favor

Depends

Oppose

N

All Michigan Residents

28%

6

66

1253

Heard or Read about

LLRW Project

Yes

24%

6

70

552

No

30%

6

64

695

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

24%

27%

28%

45%

5

4

8

3

71

69

64

148

492

564

Radiation Knowledge Index

52

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

24%

31%

45%

7

4

5

69

65

50

948

162

143

Self-described Disposal

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

17%

32%

27%

17%

5

78

63

68

62

188

5

603

5

431

Waste Storage Knowledge Index

21

24

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Most Knowledgeable

31%

19%

6

6

5

63

75

61

63

206

34%

30%

7

364

324

359

Exact question wording: (C14) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community? Consult the 1989 questionnaire in Appendix B for the wordings of the

knowledge measures.

Knowledge and Support for an LLRW Storage Facility Elsewhere in Michigan

Data presented in Table 2-25 indicate that respondents who were

"most knowledgeable" on the Radiation Knowledge Index were more likely

(71%) to favor siting the project elsewhere in Michigan than were

respondents who were "not knowledgeable" (52%) and "somewhat
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knowledgeable" (48%). Awareness of the project, self-described knowledge

of radiation, self-described knowledge of waste disposal, and the Waste

Storage Knowledge Index were not related to project support.

TABLE 2-25

Relationship between Knowledge and Support for Siting an

LLRW Storage Facility Elsewhere in Michigan

Favor

Depends

Oppose

N

All Michigan Residents

54%

10

36

1253

Heard or Read about

LLRW Project

Yes

51%

10

39

552

No

57%

10

33

695

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

53%

55%

53%

64%

9

8

12

38

37

35

35

148

492

564

Radiation Knowledge Index

1

46

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

52%

48%

11

6

9

37

46

20

948

162

143

Self-described Disposal

Knowledge

71%

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

58%

52%

53%

64%

8

34

39

36

15

188

9

603

11

431

Waste Storage Knowledge Index

21

24

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Most Knowledgeable

54%

54%

55%

54%

18

28

35

39

38

206

364

324

359

11

6

8

Exact question wording: (C14a) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan? Consult the 1989 questionnaire in Appendix B for the wordings of the

knowledge measures.

The Mention of Advantages and Concerns and Support for an LLRW

Storage Facility

The relationships between the tendency to cite advantages and

concerns associated with an LLRW storage facility and support for its

construction were positively correlated. The relationships between support

and the Concern-Advantage Scale also were studied and found to be
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positively related. There also was a positive relationship between support

and concern for radiation.

Advantages and Concerns and Support for an LLRW Storage Facility Near

Community

This section discusses the relationships between the various

advantage and concern variables and the level of support for constructing

an LLRW storage facility near one's home community.

Concern-Advantage Scale

Respondents who expressed a greater number of concerns relative

to advantages were more likely to oppose construction of the LLRW

storage facility near their community (see Table 2-26). People who cited

more concerns than advantages were more likely to oppose local siting

(ranging from 79% to 91%) than were those who were classified as seeing

"neither advantages or concerns" on the Concern-Advantage Scale (48%),

and those who mentioned "more advantages" (28%).

Advantages

Respondents who cited more advantages associated with the LLRW

storage facility were more likely to favor construction of the LLRW

storage facility near their community. Fifty-two percent of those who cited

two or more advantages favored the project, while only 9% of those who

mentioned no advantages favored the project.

Concerns

Respondents who cited more concerns associated with the LLRW

storage facility were more likely to oppose local siting of the project.

Seventy-seven percent of respondents who mentioned three or more

concerns opposed the project, compared to 32% of those who did not

mention any concerns.
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TABLE 2-26

Relationship between the Number of Advantages and Concerns

Mentioned and Support for Siting an LLRW Storage Facility Near Community

Favor

Depends

Oppose

N

All Michigan Residents

28%

6

66

1253

Concern-Advantage Scale

More Advantages

61%

11

28

183

Neither Advantages or

Concerns

48%

4

48

330

Somewhat More Concerns

16%

4

80

371

More Concerns

13%

8

79

244

Many More Concerns

7%

2

91

125

Number of Advantages Cited

None

9%

3

88

447

One

33%

7

60

549

Two - Five

52%

9

39

257

Number of Concerns Cited

None

59%

9

32

187

One

32%

3

65

383

Two

19%

7

74

384

Three - Five

17%

6

77

299

Exact question wording: (C14) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community? Respondents were asked to mention in their own words up to five

advantages and five concerns they associated with a low-level radioactive waste facility. A count was made of

the number of perceived advantages and concerns. The Concern-Advantage Scale was made by subtracting the

number of advantages a respondent cited from the number of concerns mentioned.

Advantages and Concerns and Support for an LLRW Storage Facility in

Michigan

This section discusses the relationships between the various

advantage and concern variables and the level of support for constructing

an LLRW storage facility in Michigan.

Concern-Advantage Scale

Respondents who expressed a greater number of concerns relative

to advantages were more likely to oppose construction of the LLRW

storage facility in'Michigan (see Table 2-27). People who cited more

concerns than advantages were more likely to oppose siting the facility in

Michigan (ranging from 39% to 63%) than were those who were classified

as seeing "neither advantages or concerns" on the Concern-Advantage

Scale (23%), and those who mentioned "more advantages" (10%).
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Advantages

Respondents who cited more advantages were more likely to favor

locating the project in Michigan. Seventy percent of respondents who

mentioned two or more advantages favored construction of the project in

Michigan, compared to 34% of those respondents who did not mention

any advantages.

Concerns

Respondents who cited more concerns were more likely to oppose

construction of the project in Michigan. Forty-six percent of respondents

who cited three or more concerns opposed the project, compared to 16%

of those respondents who did not mention any concerns.

TABLE 2-27

Relationship between the Number of Advantages and Concerns

Mentioned and Support for Siting an LLRW Storage Facility Elsewhere in Michigan

Favor

Depends

Oppose

N

All Michigan Residents

54%

10

36

1253

Concern-Advantage Scale

More Advantages

76%

14

10

183

Neither Advantages or

Concerns

69%

8

23

330

Somewhat More Concerns

46%

8

46

371

More Concerns

52%

9

39

244

Many More Concerns

24%

13

63

125

Number of Advantages Cited

None

34%

9

57

447

One

64%

10

26

549

Two - Five

70%

12

18

257

Number of Concerns Cited

None

73%

11

16

187

One

56%

7

37

383

Two

54%

10

36

384

Three - Five

42%

12

46

299

Exact question wording: (C14a) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan? Respondents were asked to mention in their own words up to five

advantages and five concerns they associated with a low-level radioactive waste facility. A count was made of

the number of perceived advantages and concerns. The Concern-Advantage Scale was made by subtracting the

number of advantages a respondent cited from the number of concerns mentioned. The Science and Technology

Support Index was created by combining positive answers to five questions about science and technology.

Consult the 1989 questionnaire in Appendix B for the wordings of these five questions.
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Concern about Radiation and Support for an LLRW Storage Facility

Respondents who were more concerned about radiation associated

with the LLRW storage facility were more likely to oppose siting the

project in Michigan: both near their community and elsewhere in the state

(see Table 2-28). Eighty-two percent of respondents who were "very

concerned" about radiation opposed local siting, compared to just 6% of

those who were "not at all concerned." Fifty percent of respondents who

were "very concerned" about radiation opposed siting the project

elsewhere in Michigan, compared to only 2% of those who were "not at

all concerned" about radiation.

TABLE 2-28

Relationship between Concern about Radiation and

Support for Siting an LLRW Storage Facility

both Near Community and Elsewhere in Michigan

Not At All

Somewhat

Very

Concerned

Concerned

Concerned

Support for Siting an LLRW Storage

Facility Near Community

Favor

83%

51%

13%

Depends

Oppose

11

6

8

41

5

82

Support for Siting an LLRW Storage

Facility Elsewhere in Michigan

Favor

100%

100%

100%

87%

77%

41%

Depends

Oppose

11

11

12

100%

9

50

100%

2

100%

(n = 92)

(n = 365)

(n = 793)

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community _ would you be very concerned, somewhat concerned, or not at

all concerned? Consult the 1989 questionnaire in Appendix B for the wordings of the support measures.

Support for an LLRW Storage Facility and the Importance of Monitoring

The relationships between the importance of social monitoring and

support for the project were analyzed. There was no relationship between

the perceived importance of social monitoring and support for

construction of the project near the respondents' community or elsewhere

in Michigan.
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Attitudes toward Science and Technology and Support for an LLRW

Storage Facility

The relationships between support for science and technology in

general and support for siting the project near the respondents' community

and elsewhere in Michigan were studied. Respondents who were more

supportive of science and technology in general were more likely to

support siting the LLRW storage facility both near their community and

elsewhere in Michigan. These data are presented in Table 2-29.

TABLE 2-29

Relationship between the Science and Technology Support Index

and Support for Siting an LLRW Storage Facility

both Near Community and Elsewhere in Michigan

Not Very

Somewhat

Quite

Most

Supportive

Supportive

Supportive

Supportive

Support for Siting LLRW Storage

Facility Near Community

Favor

13%

24%

25%

34%

Depends

Oppose

7

80

8

68

3

72

7

59

Support for Siting LLRW Storage

Facility Elsewhere in Michigan

Favor

100%

100%

100%

100%

28%

40%

56%

63%

Depends

Oppose

10

62

100%

17

43

100%

10

34

100%

7

_30_

100%

(n-118)

(n-207)

(n>427)

(n*501)

Consult the 1989 questionnaire in Appendix B for the wordings of the support measures. The Science and

Technology Support Index was created by combining positive responses to five questions about science and

technology. Consult the 1989 questionnaire in Appendix B for the wording of these five questions.

The Science and Technology Index and Support for Siting an LLRW Storage

Facility Near Community

Thirty-four percent of respondents who were "most supportive" of

science and technology favored siting the facility near their community,

compared to 13% of those who were "not very supportive" of science and

technology. In addition, 80% of those who were "not very supportive" of

science and technology opposed siting the facility near their community,
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while 59% of those who were "most supportive" of science and technology

opposed local siting.

The Science and Technology Support Index and Support for Siting an LLRW

Storage Facility Elsewhere in Michigan

Sixty-three percent of respondents who were "most supportive" of

science and technology favored siting the facility elsewhere in Michigan,

compared to 28% of those who were "not very supportive" of science and

technology. In addition, 62% of those who were "not very supportive" of

science and technology opposed siting the facility elsewhere in Michigan,

while 30% of those who were "most supportive" of science and technology

opposed siting the facility elsewhere in the state.

Media Exposure/Interest in Information about Science and Technology

and Support for an LLRW Storage Facility

The relationships between two measures of media exposure and four

measures of interest in information about science and technology and

support for the facility near the respondents' community and elsewhere in

Michigan were compared. Significant differences are discussed below.

Media Exposure/Interest in Information about Science and Technology and

Support for Siting an LLRW Storage Facility Near Community

Respondents who were interested in newspaper stories about science

and technology were more likely to support siting the facility near their

community than were residents who were less interested in such stories

(see Table 2-30). Media exposure, interest in television and magazine

stories about science and technology, and talking to others were not

correlated with support.

Media Exposure/Interest in Information about Science and Technology and

Support for Siting an LLRW Storage Facility Elsewhere in Michigan

Respondents who were more interested in television news about

science and technology were more likely to favor siting the project

elsewhere in Michigan (see Table 2-31). Respondents who talk more

frequently to others about science and technology were more likely to
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support siting the facility in Michigan than were respondents who talked

with others less frequently. Levels of media exposure and interest in

television and magazine stories about science and technology were not

related to support for siting the facility in Michigan.

Favor

Depends

Oppose

N

All Michigan Residents

28%

6

66

1253

Reads a Daily Newspaper

Yes

29%

6

65

987

No

22%

5

73

266

Watches Local TV News

Every Evening

23%

7

70

635

3-4 Times a Week

34%

4

62

346

1-2 Times a Week

29%

4

67

165

Less Often

41%

5

54

80

Never

25%

8

67

25

Interest in TV News on

Science and Technology

Very Interested

28%

9

63

487

Somewhat

28%

3

69

613

Not Very

28%

9

63

120

Not At All

20%

0

80

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

36%

11

53

315

Somewhat

25%

4

71

656

Not Very

25%

4

71

214

Not At All

19%

3

78

63

Interest in Magazine Stories on

Science and Technology

Very Interested

33%

9

58

351

Somewhat

20%

5

75

606

Not Very

33%

5

62

213

Not At All

39%

1

60

74

Talk to others about Science

and Technology

Very Often

25%

7

68

172

Every Now and Then

29%

4

67

675

Only Rarely if Ever

27%

9

64

406

TABLE 2 -3O

Relationship between Media Exposure/Interest in

Information about Science and Technology

and Support for Siting an LLRW Storage Facility Near Community

Exact question wording: (C14) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community? Consult the 1989 questionnaire in Appendix B for the wordings of the

media exposure measures and measures of interest in information about science and technology.
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TABLE 2-31

Relationship between Media Exposure/Interest in

Information about Science and Technology

and Support for Siting an LLRW Storage Facility Elsewhere in Michigan

Favor

Depends

Oppose

N

All Michigan Residents

54%

10

36

1253

Reads a Daily Newspaper

Yes

53%

11

36

987

No

59%

6

35

266

Watches Local TV News

Every Evening

51%

13

36

635

3-4 Times a Week

63%

6

31

346

1-2 Times a Week

47%

9

44

165

Less Often

58%

5

37

80

Never

65%

6

29

25

Interest in TV News on

Science and Technology

Very Interested

57%

10

33

487

Somewhat

53%

7

40

613

Not Very

46%

27

27

120

Not At All

48%

10

42

33

Interest in Newspaper Stories

on Science and Technology

Very Interested

56%

10

34

315

Somewhat

57%

8

35

656

Not Very

43%

14

43

214

Not At All

50%

12

38

63

Interest in Magazine Stories on

Science and Technology

Very Interested

55%

10

35

351

Somewhat

52%

9

39

606

Not Very

55%

9

36

213

Not At All

62%

18

20

74

Talk to others about Science

and Technology

Very Often

59%

11

30

172

Every Now and Then

55%

5

40

675

Only Rarely if Ever

50%

18

32

406

Exact question wording: (C14a) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan? Consult the 1989 questionnaire in Appendix B for the wordings of the

media exposure measures and measure of interest in information about science and technology.

THE EFFECTS OF PERCEIVED ANALOGOUS PROJECTS

Respondents were asked whether any local projects ("local analogs")

or projects located in other places ("analogs located elsewhere") had

affected their feelings about hosting a low-level radioactive waste project

near their community. One in four state residents (23%) indicated there

have been local projects that have affected their feelings, and one in three
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(33%) said there have been projects located in other places that have

affected their views. Respondents also were asked if the effect of these

projects was negative or positive. In almost every case (91%), respondents'

experiences with these projects had a negative impact on their feelings

toward hosting a low-level radioactive waste storage facility near their

community.

Knowledge and Analogous Projects

The relationships between five measures of knowledge and analogous

projects were analyzed. The results are discussed below.

Knowledge and Local Analogs

Data presented in Table 2-32 indicate that respondents who were

aware of the project were twice as likely to cite local projects that affected

their views toward the LLRW storage facility than were respondents who

were not aware of the project (34% compared to 16%). Respondents who

considered themselves "very knowledgeable" about radioactive waste

disposal were more likely (36%) to cite local analogous projects than were

other respondents (ranging from 18% to 29%). Respondents who scored

"not very knowledgeable" on the Waste Storage Knowledge Index were

less likely (16%) to say that local analogs had affected their feeling about

an LLRW storage facility than were other respondents (ranging from 22%

to 28%). Relationships between the mention of local analogs and the

other measures of knowledge were not significant.

Knowledge and Analogs Located Elsewhere

No significant relationships between five measures of knowledge and

the tendency to cite analogous projects elsewhere were observed.

Analogous Projects and the Mention of Advantages and Concerns

People who indicated that analogs had affected their feelings about

an LLRW storage facility were more likely to express a greater number

of concerns than advantages, and this relationship was stronger when local

analogs were used than when projects located elsewhere were used (see

Table 2-33). Twenty-five percent of the respondents who used local
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analogs fell into the category "many more concerns" on the Concern-

Advantage Scale, compared to 8% of respondents who had said there

were no local analogs that affected their feelings toward the LLRW

storage facility. For projects located elsewhere, 19% of the respondents

who said they had used these analogs fell into the category "many more

concerns" on the Concern-Advantage Scale, compared to 9% of

respondents who had not mentioned analogous projects located elsewhere.

TABLE 2-32

Relationship between Knowledge and Local Analogs

Yes No

All Michigan Residents

23%

77

Heard or Read about

LLRW Project

Yes

34%

66

No

16%

84

Self-described Radiation

Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

25%

20%

26%

20%

75

80

74

80

Radiation Knowledge Index

Not Knowledgeable

Somewhat Knowledgeable

Most Knowledgeable

23%

77

68

82

Self-described Disposal Knowledge

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

32%

18%

22%

18%

29%

78

82

71

64

Waste Storage Knowledge Index

JO /C

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Most Knowledgeable

16%

84

72

78

78

28%

22%

22%

1253

552

695

148

492

564

46

948

162

143

188

603

431

24

206

364

324

359

Exact question wording: (C15) Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near your community? Consult the 1989 questionnaire in Appendix B for the

wordings of the knowledge measures.
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TABLE 2-33

Relationship between the use of both Local Analogs

and Analogs Located Elsewhere and the

Number of Advantages and Concerns Mentioned

Local Analogs

Analogs

Elsewhere

Concern-Advantage Scale

Yes

No

Yes

No

More Advantages

9%

17%

9%

18%

Neither Advantages or

Disadvantages

12

26

18

25

Somewhat More Concerns

27

29

34

25

More Concerns

27

20

20

23

Many More Concerns

25

8

19

9

Number of Advantages Cited

100%

100%

100%

100%

None

43%

34%

40%

34%

One

39

46

43

45

Two - Five

I8

20

17

21

Number of Concerns Cited

100%

100%

100%

100%

None

3%

18%

8%

17%

One

20

29

23

29

Two

37

32

35

32

Three - Five

40

21

34

22

100% 100% 100% 100%

(n=246) (n=998) (n=366) (n=877)

Respondents were asked to mention in their own words up to five advantages and five concerns they associated

with a low-level radioactive waste facility. A count was made of the number of perceived advantages and

concerns. The Concern-Advantage Scale was made by subtracting the number of advantages a respondent cited

from the number of concerns mentioned. Consult the 1989 questionnaire in Appendix B for the wording of the

two questions about the use of analogs.

Analogous Projects and Advantages

Respondents who used analogs were more likely to mention no

advantages associated with the LLRW storage facility. Forty-three percent

of respondents who used local analogs did so, compared to 34% of

respondents who did not use local analogs that did not mention any

advantages. Forty percent of respondents who mentioned analogs located

elsewhere did so, while 34% of respondents who did not cite analogs

located elsewhere did not mention any advantages.

Analogous Projects and Concerns

Respondents who used analogs were least likely to mention no

concerns relating to the LLRW storage facility. Three percent of

respondents who used local analogs did so, compared to 18% of
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respondents who did not use local analogs that did not mention any

concerns. Eight percent of respondents who cited analogs located

elsewhere did not mention any concerns, compared to 17% of respondents

who did not cite analogs located elsewhere who did so.

Respondents who used analogs also were most likely to cite concerns.

Forty percent of respondents who used local analogs mentioned three or

more concerns, while only 21% of respondents who did not use local

analogs mentioned as many. This relationship also was observed for the

use of analogs located elsewhere. Thirty-four percent of respondents who

mentioned analogs located elsewhere cited three or more concerns, while

only 22% of respondents who did not cite analogous projects located

elsewhere mentioned as many.

Analogous Projects and the Concern about Radiation

Respondents who used analogs were more likely to be concerned

about possible harm from radiation associated with an LLRW storage

facility (see Table 2-34). Seventy-four percent of respondents who

mentioned local analogs were "very concerned" about possible harm from

radiation, compared to 62% of those who did not mention local analogs.

This relationship also was observed for the use of analogs located

elsewhere. Eighty percent of respondents who cited analogs located

elsewhere said they were "very concerned" about possible harm from

radiation associated with an LLRW storage facility, compared to 57% of

respondents who did not mention analogs located elsewhere who felt this

way.

Analogous Projects and the Importance of Social Monitoring

The relationships between the use of both local analogs and analogs

located elsewhere and the importance of social monitoring were studied.

Data presented in Table 2-35 indicate that respondents who mentioned

analogs located in other places were more likely (71%) to consider social

monitoring as "very important" than were respondents who had not been

affected by analogs located elsewhere (63%). No significant differences

were observed for the relationship between the use of local analogs and

the perceived importance of social monitoring.
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TABLE 2-34

Relationship between the use of both Local Analogs

and Analogs Located Elsewhere

and Concern about Radiation

Not At All

Somewhat

Very

Concerned

Concerned

Concerned

N

All Michigan Residents

6%

29

65

1253

Use of Loca1 Analogs

Yes

6%

20

74

246

No

7%

31

62

998

Use of Analogs Located Elsewhere

Yes

3%

17

80

366

No

8%

35

57

877

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community _ would you be very concerned) somewhat concerned) or not at

all concerned? Consult the 1989 questionnaire in Appendix B for the wordings of the two questions about the

use of analogs.

TABLE 2-35

Relationship between the use of both Local Analogs

and Analogs Located Elsewhere

and the Importance of Social Monitoring

Not Very

Important

Somewhat

Important

Very

Important

N

All Michigan Residents

7%

28

65

1253

Use of Local Analogs

Yes

3%

8%

28

27

69

65

246

998

No

Use of Analogs Located Elsewhere

Yes

5%

8%

24

29

71

63

366

No

877

Exact question wording: (C13a) The low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have a plan to monitor social impacts? (Would you say it is very important, somewhat

important, or not very important?) Consult the 1989 questionnaire in Appendix B for the wordings of the two

questions about the use of analogs.

Analogous Projects and Support for an LLRW Storage Facility

Respondents who mentioned both local projects and analogous

projects located elsewhere were less likely to favor construction of an

LLRW storage facility either near their community or elsewhere in

Michigan.
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Local Analogs and Support

Data presented in Table 2-36 indicate that respondents who

mentioned local analogous projects that affected their feelings toward

hosting the LLRW storage facility were less likely (12%) to favor

construction of the project near their community than were respondents

who did not mention local analogs (32%). This relationship also was

observed for the use of local analogs and support for construction of the

project in Michigan. Forty-two percent of those who mentioned local

analogs favored the project, compared to 58% of those not using local

analogs who favored construction of the project in Michigan.

TABLE 2-36

Relationship between the use of Local Analogs

and Support for Siting an LLRW Storage Facility

both Near Community and Elsewhere in Michigan

Cite Analogs

Don't Cite Analogs

Support for Siting an LLRW Storage

Facility Near Community

Favor

12%

32%

Depends

3

7

Oppose

85

61

Support for Siting an LLRW Storage

100%

100%

Facility Elsewhere in Michigan

Favor

42%

58%

Depends

20

7

Oppose

38

JL_

100%

100%

(n=246)

(n=998)

Exact question wording: (C15) Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near your community? Consult the 1989 questionnaire in Appendix B for the

wordings of the two questions about the use of analogs.

Analogs Located Elsewhere and Support

Data presented in Table 2-37 indicate that respondents who

mentioned similar projects located elsewhere were less likely (9%) to

favor the project than were respondents who did not mention analogs

located elsewhere (37%). This relationship also was observed for the use

of analogs located elsewhere and construction of the facility in Michigan.

Thirty-seven percent of those who mentioned analogs located elsewhere
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favored construction of the LLRW storage facility in Michigan, compared

to 62% of those who did not mention analogs located elsewhere who

favored construction of the project in Michigan.

TABLE 2-37

Relationship between the use of Analogs Located Elsewhere

and Support for Siting an LLRW Storage Facility

both Near Community and Elsewhere in Michigan

Cite Analogs

Don't Cite Analogs

Support for Siting an LLRW Storage

Facility Near Community

Favor

9%

37%

Depends

Oppose

8

100%

5

58

Support for Siting an LLRW Storage

Facility Elsewhere in Michigan

Favor

100%

37%

62%

Depends

Oppose

11

100%

10

28

100%

(n=366)

(n = 877)

Exact question wording: (C16) Have there been projects located in other places which nave affected your feelings

about hosting a low-level radioactive waste project near your community? Consult the 1989 questionnaire in

Appendix B for the wordings of the two questions about the use of analogs.

Attitudes toward Science and Technology and Analogous Projects

The relationships between the use of analogous projects and the

Science and Technology Support Index were studied. People who were

most supportive of science and technology were least likely to mention

either local projects or those located elsewhere that have affected their

feelings toward an LLRW storage facility (see Table 2-38).

Thirty-nine percent of respondents who were "not very supportive"

of science and technology mentioned that local projects had influenced

their views of the LLRW storage facility, while only 16% of respondents

who were "most supportive" of science and technology mentioned local

analogs.

Thirty-nine percent of respondents who were "not very supportive"

of science and technology said that similar projects located in other places

had influenced their views of the LLRW storage facility, while 31% of
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respondents who were "most supportive" said there were analogous

projects located elsewhere.

TABLE 2 -38

Relationship between the Science and Technology Support Index

and the use of both Local Analogs and Analogs Located Elsewhere

Not Very

Somewhat

Quite

Most

Use of Local Analogs

Yes

Supportive

Supportive

Supportive

Supportive

39%

25%

28%

16%

No

61

75

100%

72

100%

84

100%

Use of Analogs Located Elsewhere

Yes

100%

39%

35%

32%

31%

No

61

100%

65

68

69

100%

100%

100%

(n = 118)

(n = 207)

(n=427)

(n=501)

Consult the 1989 questionnaire in Appendix B for the wordings of the two questions about the use of analogs.

The Science and Technology Support Index was created by combining positive responses to five questions about

science and technology. Consult the 1989 questionnaire for the wording of these five questions.

Media Exposure/Interest in Information about Science and Technology

and Analogous Projects

The relationships between two media exposure measures and four

measures of interest in information about science and technology and the

effect of analogous projects were analyzed. Significant differences are

presented below.

Media Exposure/Interest in Information about Science and Technology and

Local Analogs

Talking to others about science and technology was related to the

perception of local analogs (see Table 2-39). Thirty-nine percent of

respondents who spoke "very often" with others about science and

technology mentioned local analogs, while 19% of those who spoke "only

rarely, if ever" with others about science and technology did so. There

were no significant relationships between the use of analogous projects

located elsewhere and media exposure/interest in television, newspaper

or magazine stories about science and technology.
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TABLE 2-39

Relationship between Media Exposure/Interest in

Information about Science and Technology

and Local Analogs

All Michigan Residents

Yes

23%

Reads a Daily Newspaper

Yes

24%

No

22%

Watches Local TV News

Every Evening

29%

3-4 Times a Week

19%

1-2 Times a Week

16%

Less Often

24%

Never

19%

Interest in TV News

on Science and Technology

Very Interested

27%

Somewhat

20%

Not Very

21%

Not At All

13%

Interest in Newspaper Stories

on Science and Technology

Very Interested

26%

Somewhat

24%

Not Very

21%

Not At All

13%

Interest in Magazine Stories on

Science and Technology

Very Interested 24%

Somewhat 24%

Not Very 19%

Not At All 25%

Talk to others about Science

and Technology

Very Often

39%

Every now and then

22%

Only Rarely if Ever

19%

No

77

76

78

71

81

84

76

81

73

80

79

87

74

76

79

87

76

76

81

75

61

78

81

1253

987

266

635

346

165

80

25

487

613

120

33

315

656

214

63

351

606

213

74

172

675

406

Exact question wording: (C15) Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near you community? Consult the 1989 questionnaire in Appendix B for the

wordings of the media exposure measures and measures of interest in information about science and technology.

Media Exposure/Interest in Information about Science and Technology and

Analogs Located Elsewhere

Data presented in Table 2-40 show that interest in information about

science and technology is highly correlated to the mention of analogous

projects located elsewhere. Respondents who were more interested in the

coverage of science and technology by television, newspaper and
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TABLE 2-40

Relationship between Media Exposure/Interest in

Information about Science and Technology

and Analogs Located Elsewhere

All Michigan Residents

Yes

33%

Reads a Daily Newspaper

Yes

32%

No

37%

Watches Local TV News

Every Evening

33%

3-4 Times a Week

34%

1-2 Times a Week

32%

Less Often

32%

Never

32%

Interest in TV News on

Science and Technology

Very Interested

42%

Somewhat

28%

Not Very

15%

Not At All

14%

Interest in Newspaper Stories

on Science and Technology

Very Interested

39%

Somewhat

31%

Not Very

29%

Not At All

25%

Interest in Magazine Stories on

Science and Technology

Very Interested

45%

Somewhat

30%

Not Very

25%

Not At All

10%

Talk to others about Science

and Technology

Very Often

52%

Every now and then

33%

Only Rarely if Ever

23%

No

67

58

63

67

66

68

68

58

72

85

86

61

69

71

75

55

70

75

90

48

67

77

1253

987

266

635

346

165

80

25

487

613

120

33

315

656

214

63

351

606

213

74

172

675

406

Exact question wording: (C16) Have there been projects located in other places which have affected your feelings

about hosting a low-level radioactive waste project near your community? Consult the 1989 questionnaire in

Appendix B for the wordings of the media exposure measures and measures of interest in information about

science and technology.

magazines were more likely to mention analogous projects located

elsewhere. This result is probably due to the fact that there are more

potential projects located elsewhere that could be cited and media use is

required to know about them. Respondents who spoke with others about

science and technology "very often" also were more likely (52%) to cite

analogs located elsewhere than were respondents who spoke with others
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"only rarely, if ever" (23%). There were no significant relationships

between the use of analogous projects located elsewhere and exposure to

television and newspapers.

SUMMARY OF STATEWIDE FINDINGS

Findings from the telephone survey tended to support the assumption

that a person's attitude toward science and technology in general is

positively correlated with support for a specific scientific project.

Respondents who were supportive of science and technology were more

likely to cite perceived advantages than concerns associated with an

LLRW storage facility, and they were more likely to support siting the

facility both near their community and elsewhere in Michigan.

People who were more supportive of science and technology also

were least likely to mention analogous projects. This relationship makes

sense considering that the vast majority of respondents who mentioned

analogs said these projects had a negative impact on their feelings about

hosting an LLRW storage facility near their community. Respondents who

mentioned analogs were more likely to express concerns about an LLRW

storage facility and were less likely to support hosting the facility.

Even though respondents were more likely to express concerns than

advantages associated with the LLRW project, at the time of the survey,

a majority favored construction of the project in Michigan. Not

surprisingly, people were more likely to oppose construction of the facility

near their community than at a site elsewhere in Michigan. Respondents

who were supportive of locating the facility both near their community

and in Michigan tended to cite more advantages and fewer concerns

associated with the project.

At the time of the survey, awareness of the project was relatively low

in the state, as were levels of knowledge about radiation and radioactive

waste disposal and storage procedures. One measure of knowledge was

positively related to support for the project both near the respondents'

home community and elsewhere in Michigan, while four measures were

not related at all.

Respondents were more likely to express concerns about the project

than to see advantages associated with it, most likely related to the fact

that the project involves radioactive materials. There generally were low

levels of knowledge about radiation in the state, and those who were least

knowledgeable about radiation were more likely to be concerned about
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radiation associated with the project. Self-expressed concerns were most

likely to include potential environmental, health and safety problems.

When respondents were asked explicitly to evaluate potential advantages

of the project, they could acknowledge the possibility of exercising greater

control over operation and monitoring of the facility as a potential

advantage.

Respondents had different perceptions of the ability of various levels

of government - ranging from township to federal - to fulfill different but

necessary roles in the operation of the LLRW storage facility. In terms of

technical competence to operate and monitor such a facility, the more

distant the level of government, the more likely it was seen as competent.

But in terms of responsiveness to local citizens' interests, levels of

government in proximity to the eventual host community were more likely

to be seen as concerned.

When asked about the trustworthiness of information sources,

respondents were most likely to label relatively independent organizations

such as environmental, educational, and citizens groups as "very

trustworthy." Government agencies were less likely to be seen this way,

and media organizations were the least trustworthy source of information.

The survey results suggest that even though knowledge is not

generally related to support, levels of concern about the project are high

and could be mitigated by an extensive information campaign to educate

the public, especially about radiation. Topics to be covered could include

the differences between high- and low-level radiation, differences in

storage and disposal procedures, and the potential advantages of operating

such a facility with appropriate social and environmental monitoring. The

Authority and various governmental agencies should supplement their own

efforts by collaborating with educational and environmental groups in this

information campaign, given the level of trust the public places in these

information sources.
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CHAPTER THREE

STATEWIDE DEMOGRAPHIC FINDINGS

INTRODUCTION

This chapter presents a detailed examination of the relationships

found between personal characteristics of the statewide telephone survey

respondents and their knowledge, attitudes and beliefs about the LLRW

project. Demographic groups that were studied include such respondent

characteristics as sex, age, education, income, region, employment, place

of work, union household membership (defined to include the following

categories: the respondent belongs to a union; the respondent and another

family member in the household belong to a union; or another household

family member, but not the respondent, belongs to a union), party

identification and support for environmental groups.

CITIZENS' KNOWLEDGE ABOUT RADIATION AND

DISPOSAL/STORAGE OF RADIOACTIVE WASTES

Responses to the five measures of knowledge were compared among

various demographic groups. This section presents findings from this

analysis.

Knowledge of Radiation

Levels of self-described knowledge about radiation were compared

among different demographic groups in the sample (see Table 3-1).

Significant differences were found among the following measures:

* Men were more likely than women to describe themselves as

knowledgeable (combining the responses "somewhat" and "very"

knowledgeable) about radiation by a 54% to 46% margin.
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TABLE 3-1

Relationship between Respondent Characteristics

and Knowledge of Radiation

Not At All

Not Very

Somewhat

Very

Knowledgeable Knowledgeable

Knowledgeable Knowledgeable

N

All Michigan Residents

8%

42

47

3

1253

Sex

Men

7%

39

48

6

580

Women

9%

45

45

1

672

Age

<30 years

10%

42

42

6

231

30-49 years

5%

46

46

3

497

50-64 years

10%

34

53

3

273

65 +

12%

40

47

1

248

Education

<High School

12%

41

46

1

168

High School Graduate

9%

43

45

3

483

Some College

10%

44

42

4

259

College Graduate

2%

38

55

5

339

Income

< $15,000

12%

51

35

2

251

$15-$24,999

7%

55

35

3

228

$25-$34,999

8%

37

52

3

258

$35-$49,999

6%

40

51

3

233

$50,000 +

7%

30

58

5

236

Region

Southeast Michigan

5%

44

50

1

214

Southwest Michigan

9%

39

40

12

269

Central Michigan

10%

42

44

4

258

Northern Lower Peninsula

10%

34

53

3

243

Upper Peninsula

18%

39

41

2

269

Employment

Employed

6%

39

50

5

713

Unemployed

14%

49

34

3

50

Not in Labor force

10%

46

43

1

481

Place of Work

Work outdoors

5%

40

52

3

107

Work indoors

7%

43

46

4

548

Other

6%

29

57

8

598

Union Household Member

Yes

6%

35

57

2

403

No

9%

45

42

4

849

Party Identification

Republican

10%

41

46

3

447

Democrat

5%

48

44

3

343

Independent

10%

43

43

4

350

Environmental Supporter

Yes

4%

36

58

2

213

No

9%

43

44

4

1034

Exact question wording: (Bl) How knowledgeable would you say you are about radiation - would you say you are

very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not at all knowledgeable? Consult the 1989

questionnaire in Appendix B for the wordings of the demographic measures.

* As expected, knowledge of radiation was related to levels of

education. College graduates were more likely (60%) to describe

themselves as knowledgeable about radiation than were respondents who

had not graduated from high school (47%).
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* People with incomes of $50,000 or more were more likely (63%)

to describe themselves as knowledgeable about radiation than respondents

with incomes less than $15,000 (37%).

* Respondents from the Northern Lower Peninsula were most likely

(56%) to describe themselves as knowledgeable about radiation, while

respondents from the Upper Peninsula were the least likely (43%).

* People who were employed were more likely (55%) to describe

themselves as knowledgeable about radiation than those who were

unemployed (37%) or those not in the labor force, including homemakers

and students (44%).

* Union household members were more likely (59%) to describe

themselves as knowledgeable about radiation than were respondents who

were not union household members (46%).

* People who belonged to or contributed money to an environmental

group in the last five years were more likely (60%) to describe themselves

as knowledgeable about radiation than were respondents who were not

affiliated with an environmental group (48%).

Radiation Knowledge Index

Levels of knowledge about radiation as measured by the Radiation

Knowledge Index were compared among different demographic groups

(see Table 3-2). Significant differences were found among the following

measures:

* While majorities of both men and women could not describe the

difference between high- and low-level radiation, women were more likely

(81%) to score "not knowledgeable" on the three-point Radiation

Knowledge Index than were men (69%). Men also were more likely to

score "most knowledgeable" on the index than were women by an 18% to

9% margin.

* Majorities of respondents at all levels of education could not

describe the difference between high- and low-level radiation. However,

levels of education were positively related to levels of knowledge about

radiation. Respondents with higher levels of education were less likely to

score "not knowledgeable": college graduates (64%), those with some

college (71%), high school graduates (79%), and those without a high

school diploma (92%).
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TABLE 3-2

Relationship between Respondent Characteristics

and Radiation Knowledge Index

Not

Somewhat

Most

Knowledgeable

Knowledgeable

Knowledgeable

N

All Michigan Residents

75%

12

13

1253

Sex

Men

69%

13

18

580

Women

81%

10

9

672

Age

<30 years

78%

8

14

231

30-49 years

72%

12

16

497

50-64 years

75%

15

10

273

65 +

83%

8

9

248

Education

<High School

92%

6

2

168

High School Graduate

79%

8

13

483

Some College

71%

13

16

259

College Graduate

64%

18

18

339

Income

< $15,000

90%

4

6

251

$15-$24,999

84%

7

9

228

$25-$34,999

70%

11

19

258

$35-$49,999

73%

17

10

233

$50,000 +

62%

18

20

236

Region

Southeast Michigan

75%

9

16

214

Southwest Michigan

74%

14

12

269

Central Michigan

7S%

16

9

258

Northern Lower Peninsula

74%

14

12

243

Upper Peninsula

80%

9

11

269

Employment

Employed

69yo

13

18

713

Unemployed

88%

4

8

50

Not in Labor force

85%

9

6

481

Place of Work

Work outdoors

65%

14

21

107

Work indoors

73%

12

15

548

Other

59%

19

22

598

Union Household Member

Yes

68%

15

17

403

No

78%

10

12

849

Party Identification

Republican

71%

14

15

447

Democrat

78%

9

13

343

Independent

78%

12

10

350

Environmental Supporter

Yes

63%

12

25

213

No

77%

12

11

1034

Exact question wording: (B2a) What is the difference between high-level and low-level radiation? The correct

responses to this question were counted and combined to form a Radiation Knowledge Index. This index

consists of three values: "Not Knowledgeable" _ no correct answers; "Somewhat Knowledgeable" _ one correct

answer; and "Most Knowledgeable _ two or more correct answers. Consult the 1989 questionnaire in Appendix

B for the wordings of the demographic measures.

* Majorities of respondents at all levels of income could not describe

the difference between high- and low-level radiation, although respondents

with lower incomes were more likely to fall into this category. Ninety
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percent of respondents with incomes less than $15,000 scored "not

knowledgeable" on the Radiation Knowledge Index, while 62% of

respondents with incomes of $50,000 or more did so.

* There were no significant differences in the index scores of

respondents from various regions of the state.

* Respondents who were employed scored higher on the Radiation

Knowledge Index than did unemployed respondents and those not in the

labor force. Eighteen percent of those employed scored "most

knowledgeable," while 69% scored "not knowledgeable"; eight percent of

unemployed respondents scored "most knowledgeable," while 88% scored

"not knowledgeable." Of those respondents not in the labor force, 6%

scored "most knowledgeable," while 85% scored "not knowledgeable."

* Union household members were less likely (68%) to score "not

knowledgeable" on the Radiation Knowledge Index than were those who

were not members of a union household (78%).

* Respondents affiliated with an environmental group scored higher

on the Radiation Knowledge Index than did those with no environmental

group affiliation. Twenty-five percent of environmental group supporters

scored "most knowledgeable" on the index, while 63% scored "not

knowledgeable." Eleven percent of those with no environmental group

affiliation scored "most knowledgeable," while 77% scored "not

knowledgeable."

Knowledge of Radioactive Waste Disposal

Levels of knowledge about waste disposal were compared among the

demographic groups (see Table 3-3). Significant differences were found

among the following measures:

* Men were more likely than women to describe themselves as

knowledgeable (combining the responses "somewhat" and "very"

knowledgeable) about radioactive waste disposal by a 47% to 31% margin.

* Younger respondents were least likely to describe themselves as

knowledgeable about radioactive waste disposal. Twenty-six percent of

respondents under 30, and 35% of those between 30 and 49 considered

themselves as such; while 54% of those between the ages of 50 and 64,

and 52% of those respondents 65 and older did so.

95

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



TABLE 3-3

Relationship between Respondent Characteristics

and Knowledge of Waste Disposal

Not At All

Not Very

Somewhat

Very

Knowledgeable

Knowledgeable Knowledgeable

Knowledgeable

N

All Michigan Residents

14%

47

34

5

1253

Sex

Men

10%

43

40

7

580

Women

17%

52

28

3

672

Age

<30 years

22%

52

21

5

231

30-49 years

10%

55

33

2

497

50-64 years

11%

35

45

9

273

65 +

13%

35

40

12

248

Education

<High School

26%

24

35

15

168

High School Graduate

12%

53

29

6

483

Some College

13%

45

39

3

259

College Graduate

10%

52

37

1

339

Income

< $15,000

19%

44

29

8

251

$15-$24,999

10%

44

32

14

228

$25-$34,999

16%

56

24

4

258

$35-$49,999

10%

45

43

2

233

$50,000 +

9%

44

46

1

236

Region

Southeast Michigan

11%

48

34

7

214

Southwest Michigan

11%

46

36

7

269

Central Michigan

15%

48

35

2

258

Northern Lower Peninsula

22%

46

31

1

243

Upper Peninsula

16%

50

33

1

269

Employment

Employed

11%

53

33

3

713

Unemployed

14%

50

35

1

50

Not in Labor force

18%

35

37

10

481

Place of Work

Work outdoors

12%

65

22

1

107

Work indoors

11%

54

32

3

548

Other

14%

41

41

4

598

Union Household Member

Yes

10%

49

40

1

403

No

15%

47

31

7

849

Party Identification

Republican

15%

52

32

1

447

Democrat

13%

41

36

10

343

Independent

15%

44

34

7

350

Environmental Supporter

Yes

8%

38

51

3

213

No

15%

49

30

6

1034

Exact question wording; (B3) How knowledgeable would you say you are about radioactive waste disposal - (would

you say you are very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not at all knowledgeable?)

Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.

* Respondents with lower levels of education were more likely to

describe themselves as knowledgeable about radioactive waste disposal.

Fifty percent of those who had not completed high school considered

themselves as either "very knowledgeable" or "somewhat knowledgeable"
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about waste disposal. This compares to 38% of college graduates who

considered themselves as such.

* Respondents who earned $50,000 or more each year were more

likely (47%) to consider themselves as knowledgeable about waste

disposal than were respondents who earned less than $15,000 annually

(37%).

* Respondents in Southwest Michigan were most likely (43%) to

consider themselves as knowledgeable about waste disposal, while

respondents in the Northern Lower Peninsula were the least likely (32%).

* Respondents who worked outdoors (23%) were less likely to

describe themselves as knowledgeable about waste disposal than were

respondents who worked indoors (35%).

* Republicans were less likely (33%) than Democrats (46%) to

describe themselves as knowledgeable about waste disposal.

* Respondents affiliated with an environmental group were more

likely (54%) to consider themselves knowledgeable about waste disposal

than were respondents not affiliated with an environmental group (36%).

Radioactive Waste Storage Knowledge Index

Scores on the Waste Storage Knowledge Index were compared

among demographic groups (see Table 3-4). Significant differences were

found among the following measures:

* Men demonstrated more knowledge about radioactive waste

storage than did women. Sixty-one percent of the male respondents scored

either "quite knowledgeable" or "most knowledgeable" on the Waste

Storage Knowledge Index, compared to 47% of the female respondents

who did so.

* While less likely to describe themselves as knowledgeable about

radioactive waste disposal (see Table 3-3), younger respondents were more

likely to demonstrate higher levels of knowledge on the Waste Storage

Knowledge Index. Fifty-six percent of respondents under 30 and 64% of

respondents between 30 and 49 scored either "quite knowledgeable" or

"most knowledgeable" on the index; 44% of respondents between 50 and

64, and 34% of respondents 65 and older did so.
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TABLE 3-4

Relationship between Respondent Characteristics

and Waste Storage Knowledge Index

Not Very

Somewhat

Quite

Most

Knowledgeable

Knowledgeable

Knowledgeable

Knowledgeable

N

All Michigan Residents

15%

31

24

30

1253

Sex

Men

11%

28

27

34

580

Women

20%

33

21

26

672

Age

<30 years

19%

25

23

33

231

30-49 years

8%

28

30

34

497

50-64 years

22%

34

15

29

273

65 +

21%

45

24

10

248

Education

<High School

29%

35

19

17

168

High School Graduate

17%

34

24

25

483

Some College

13%

39

22

26

259

College Graduate

8%

17

30

45

339

Income

< $15,000

20%

38

13

29

251

$15-$24,999

19%

38

22

21

228

$25-$34,999

19%

24

32

25

258

$35-$49,999

10%

30

22

38

233

$50,000 +

8%

27

27

38

236

Region

Southeast Michigan

14%

36

22

28

214

Southwest Michigan

14%

19

31

36

269

Central Michigan

20%

26

23

31

258

Northern Lower Peninsula

15%

33

24

28

243

Upper Peninsula

18%

31

28

23

269

Employment

Employed

13%

25

27

35

713

Unemployed

6%

47

7

40

50

Not in Labor force

22%

37

23

18

481

Place of Work

Work outdoors

6%

37

35

22

107

Work indoors

15%

27

23

35

548

Other

8%

15

33

44

598

Union Household Member

Yes

14%

33

26

27

403

No

16%

30

23

31

849

Party Identification

Republican

14%

24

28

34

447

Democrat

19%

38

16

27

343

Independent

11%

36

25

28

350

Environmental Supporter

Yes

8%

30

23

39

213

No

17%

31

24

28

1034

Exact question wording: (B3b-h) / am going to read you a list of items containing at least some radioactive

materials, and for each one, I would like you to tell me whether you think it would be stored at a low-level waste

facility, a high-level waste facility, of whether it would not require any special storage at all. The complete list of

items is contained in the 1989 questionnaire in Appendix B. Also consult the questionnaire for the wordings

of the demographic measures.

* Even though respondents with high levels of education were less

likely to describe themselves as knowledgeable about radioactive waste

disposal (see Table 3-3), on this index they demonstrated higher levels of
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knowledge. College graduates were most likely to demonstrate knowledge

on the Waste Storage Knowledge Index. Seventy-five percent of college

graduates scored either "quite knowledgeable" or "most knowledgeable,"

while 36% of those respondents without a high school diploma did so.

* Respondents with the highest income scored higher on the Waste

Storage Knowledge Index (65%) than did respondents who earned less

(42% among those earning less than $15,000).

* Respondents in Southwest Michigan were more likely to

demonstrate knowledge on the Waste Storage Knowledge Index than

respondents in the four other regions of the state. Sixty-seven percent of

respondents in the southwest scored "quite knowledgeable" or "most

knowledgeable" on the index; approximately half (ranging from 50% to

54%) of the respondents in the other four regions scored as high.

* Employed respondents were more likely to demonstrate knowledge

on the Waste Storage Knowledge Index (62%) than were unemployed

respondents (47%) and those not in the labor force (41%).

* Republicans were more likely to demonstrate knowledge on the

Waste Storage Knowledge Index (62%) than were Democrats (43%).

* Environmental supporters were more likely to demonstrate

knowledge on the Waste Storage Knowledge Index (62%) than were non-

supporters (52%).

Awareness of the Project

Levels of awareness of the LLRW project were compared among

demographic groups (see Table 3-5). Significant differences were found

among the following measures:

* Men were more likely than women to have heard or read about

the project by a 51% to 36% margin.

* College graduates were more likely (50%) to have heard or read

about the project than respondents with lower levels of education (ranging

from 38% to 42%).

* There were no significant differences in levels of awareness by

region of the state.

* Those respondents who had donated money or belonged to an

environmental group in the last five years were more likely to have heard

or read about the project (58%) than those who were not affiliated with

such groups (40%).
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TABLE 3-5

Relationship between Respondent Characteristics and

Awareness of the I.LRW Project

Know about

Don't know about

LLRW Project

LLRW Project

N

AU Michigan Residents

43%

57

1253

Sex

Men

51%

49

580

Women

36%

64

672

Age

<30 years

26%

74

231

30-49 years

38%

62

497

50-64 years

65%

35

273

65 +

47%

53

248

Education

<High School

42%

58

168

High School Graduate

41%

59

483

Some College

38%

62

259

College Graduate

50%

50

339

Income

< $15,000

39%

61

251

$15-$24,999

48%

52

228

$25-$34,999

32%

68

258

$35-$49,999

53%

47

233

$50,000 +

47%

53

236

Region

Southeast Michigan

42%

58

214

Southwest Michigan

44%

56

269

Central Michigan

44%

56

258

Northern Lower Peninsula

48%

52

243

Upper Peninsula

39%

61

269

Employment

Employed

46%

54

713

Unemployed

26%

74

50

Not in Labor force

40%

60

481

Place of Work

Work outdoors

41%

59

107

Work indoors

42%

58

548

Other

54%

46

598

Union Household Member

Yes

48%

52

403

No

41%

59

849

Party Identification

Republican

41%

59

447

Democrat

45%

55

343

Independent

41%

59

350

Environmental Supporter

Yes

58%

42

213

No

40%

60

1034

Exact question wording: (C1) 77i« Federal government requires that each state be responsible for its own low-level

radioactive waste. Michigan has entered into a compact with six other Midwestern states to manage the region's low-

level radioactive waste and will host the Midwest's first low-level radioactive waste storage site. This will be an above-

ground building where waste will be stored and continuously monitored. This facility will not be a landfill, nor will

it accept high-level radioactive waste or U.S. Department of Energy waste. The state will operate this site over the next

20 years, and then another state will host a storage facility. Have you heard or read about this low-level radioactive

waste project? Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.
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ADVANTAGES AND CONCERNS RELATED TO LOCATING

AN LLRW STORAGE FACILITY IN MICHIGAN

The perceptions of advantages and concerns that respondents were

asked to assess were compared among various demographic groups. This

section presents findings from this analysis.

Perceived Advantages: Closed-ended Questions

The perceptions of advantages relating to the LLRW storage facility

were compared among different demographic groups. Significant

differences were found among the following measures:

Better Protection of Public Health and Safety (see Table 3-6)

* Overall, 68% of the respondents considered better protection of

public health and safety an advantage (combining the rankings of "4" and

"5" on a five-point scale, with "5" being a "major advantage"), including

54% who felt this was a "major advantage."

* Respondents with less education were more likely to consider

better protection of public health and safety an advantage. Seventy-eight

percent of those without a high school diploma, 72% of high school

graduates, 66% of those with some college and 59% of college graduates

felt this way.

* Respondents with less income were more likely to consider better

protection of public health and safety an advantage. Seventy percent of

those earning less than $15,000, 73% of those with incomes between

$15,000 and $24,999, and 75% of those with incomes between $25,000 and

$34,999 did so, compared to 64% of those with incomes between $35,000

and $49,999 and 57% of respondents with incomes of $50,000 or more.

* Majorities of respondents in all regions of the state considered

better protection of public health and safety an advantage. However, there

were no significant regional differences.

Better Protection of the Environment (see Table 3-7)

* Overall, 66% of the respondents considered better protection of

the environment an advantage, including 49% who saw this as a "major

advantage."
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* Eighty percent of respondents under 30 considered environmental

protection an advantage, while 73% of those 65 and older, 62% of those

between the ages of 50 and 64, and 59% of those between the ages of 30

and 49 did so.

* Majorities of respondents in all regions of the state considered

environmental protection an advantage. However, there were no

significant regional differences.

Greater Control and Monitoring of Low-Level Radioactive Waste Storage

(see Table 3-8)

* Overall, 56% of Michigan residents considered greater control of

waste an advantage, including 39% who saw this as a "major advantage."

* Majorities of respondents in all regions of the state considered

greater control of waste an advantage. Percents ranged from 51% in

Southeast Michigan to 64% in the Upper Peninsula.

* People who work indoors were more likely (57%) to consider

greater control of waste an advantage than were those who work outdoors

(44%).

Greater Control over Transportation of Low-Level Radioactive Waste (see

Table 3-9)

* Overall, 56% of Michigan residents considered greater control

over transportation of waste an advantage, including 39% who saw this as

a "major advantage."

* A majority of residents in all regions of the state considered

greater control over transportation of waste an advantage. However, there

were no significant regional differences.

Economic Benefits (see Table 3-10)

* About half (51%) of all Michigan residents considered economic

benefits an advantage.

* Younger people were much more likely to consider economic

benefits an advantage. Seventy-two percent of respondents under 30

considered economic benefits an advantage, while 49% of people between

30 and 49, 42% of those between 50 and 64, and 34% of those 65 and

older did so.
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TABLE 3-8

Relationship between Respondent Characteristics and

Perceived Advantages: Greater Control and Monitoring of LLRW Storage

Advantage

No

Major

At All

Advantage

N

All Michigan Residents

13%

8

23

17

39

1253

Sex

Men

15%

8

24

15

38

580

Women

12%

7

23

18

40

672

Age

<30 years

8%

5

30

18

39

231

30-49 years

14%

8

22

22

34

497

50-64 years

18%

10

20

10

42

273

65 +

12%

9

21

9

49

248

Education

<High School

22%

5

26

8

39

168

High School Graduate

10%

7

23

13

47

483

Some College

16%

7

22

17

38

259

College Graduate

11%

11

23

27

28

339

Income

< $15,000

16%

7

20

13

44

251

$15-$24,999

27%

5

14

11

43

228

$25-$34,999

6%

4

26

20

44

258

$35-$49,999

8%

10

35

17

30

233

$50,000 +

13%

13

19

22

33

236

Region

Southeast Michigan

16%

8

25

15

36

214

Southwest Michigan

9%

10

18

20

43

269

Central Michigan

10%

8

28

15

39

258

Northern Lower Peninsula 16%

5

16

18

45

243

Upper Peninsula

13%

7

16

23

41

269

Employment

Employed

12%

8

24

20

36

713

Unemployed

49%

20

2

12

17

50

Not in Labor force

10%

6

24

12

48

481

Place of Work

Work outdoors

21%

6

29

10

34

107

Work indoors

13%

7

23

21

36

548

Other

9%

18

24

17

32

598

Union Household Member

Yes

12%

9

18

18

43

403

No

14%

7

26

16

37

849

Party Identification

Republican

11%

10

23

19

37

447

Democrat

13%

7

29

15

36

343

Independent

17%

8

18

20

37

350

Environmental Supporter

Yes

14%

15

16

14

41

213

No

13%

7

24

17

39

1034

Exact question wording: (C4b) A number of people have indicated there are advantages associated with low-level

radioactive waste facilities. I am going to read you a list of some of these. Using a scale from "1" to "5" where "5"

indicates a "major advantage" and "1" indicates "no advantage at all, "please tell me how much of an advantage

you think each is. The second item is: greater control and monitoring of low-level radioactive waste storage? Consult

the 1989 questionnaire in Appendix B for the wordings of the demographic measures.
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were

* Less educated respondents were more likely to consider economic

benefits an advantage. Sixty-one percent of respondents without a high

school diploma considered economic benefits an advantage, while 55% of

high school graduates, 48% of those with some college, and 42% of

college graduates did so.

* Approximately half of the respondents in all regions of the state

considered economic benefits an advantage. However, there were no

significant regional differences.

* People not affiliated with an environmental group were more likely

(56%) to consider economic benefits an advantage than were people who

had joined or donated money to an environmental group in the last five

years (31%).

Perceived Concerns: Closed-ended Questions

The perceptions of concerns relating to an LLRW storage facility

wcit compared among different demographic groups. Significant

differences were found among the following measures:

Environmental Pollution, Especially of Water Supplies (see Table 3-11)

* Eighty-six percent of all respondents (combining the rankings of "4"

and "5" on a five-point scale, with "5" being a "major concern") considered

environmental pollution, especially of water supplies, a concern, including

76% who saw this as a "major concern."

* Women were more likely (92%) than men (80%) to consider

environmental pollution, especially of water supplies, a concern.

* People with less education were more likely to consider

environmental pollution, especially of water supplies, a concern. Ninety-

four percent of respondents without a high school diploma, 89% of high

school graduates, 84% of those with some college and 81% of college

graduates felt this way.

* Majorities of respondents in all regions considered environmental

pollution, especially of water supplies, a concern. However, there were no

significant regional differences.

* Respondents who work outdoors were more likely (94%) to

consider environmental pollution, especially of water supplies, a concern

than were those who worked indoors (83%).
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TABLE 3-12

Relationship between Respondent Characteristics and

Perceived Concerns: Accidental Release of Radioactive Materials

Concern

No

Major

At All

Concern

N

All Michigan Residents

4%

5

12

8

71

1253

Sex

Men

3%

14

9

67

580

Women

4%

10

7

76

672

Age

<30 years

0%

16

13

68

231

3049 years

5%

8

8

74

497

50-64 years

4%

14

5

72

273

65 +

4%

13

9

68

248

Education

<High School

2%

23

5

64

168

High School Graduate

3%

8

5

80

483

Some College

7%

8

7

75

259

College Graduate

3%

16

16

57

339

Income

< $15,000

3%

9

3

77

251

$15-$24,999

2%

8

9

80

228

$25-$34,999

1%

15

8

72

258

$35-$49,999

0%

11

7

76

233

$50,000 +

11%

14

14

55

236

Region

Southeast Michigan

4%

9

9

74

214

Southwest Michigan

4%

18

7

67

269

Central Michigan

2%

15

11

65

258

Northern Lower Peninsula 3%

11

4

75

243

Upper Peninsula

4%

5

8

80

269

Employment

Employed

4%

11

10

71

713

Unemployed

2%

15

7

2

74

50

Not in Labor force

3%

14

8

71

481

Place of Work

Work outdoors

2%

12

4

78

107

Work indoors

5%

9

11

70

548

Other

3%

18

8

67

598

Union Household Member

Yes

7%

2

12

7

72

403

No

2%

6

12

9

71

849

Party Identification

Republican

3%

7

12

8

70

447

Democrat

5%

3

15

7

70

343

Independent

3%

5

8

10

74

350

Environmental Supporter

Yes

7%

4

11

9

69

213

No

3%

5

12

8

72

1034

Exact question wording: (C5a) A number of concerns have also been raised. I am going to read you a list of these,

and for each one, I would like you to tell me how much of a concern it is for you. Using a similar scale where "J"

indicates "a major concern" and "1" indicates "no concern at all, "please tell me how much of a concern you think

it is. The first item is: accidental release of radioactive materials? Consult the 1989 questionnaire in Appendix B

for the wordings of the demographics measures.
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TABLE 3-14

Relationship between Respondent Characteristics and

Perceived Concerns: Inadequate Monitoring of the LLRW Storage Facility

Concern

No

Major

At All

Concern

N

All Michigan Residents

2%

5

21

24

48

1253

Sex

Men

4%

8

23

25

40

580

Women

2%

2

18

23

55

672

Age

<30 years

2%

3

23

20

52

231

30-49 years

3%

5

20

30

42

497

50-64 years

2%

7

22

14

55

273

65 +

3%

4

20

27

46

248

Education

<High School

1%

1

29

13

56

168

High School Graduate

4%

4

21

20

51

483

Some College

2%

3

19

30

46

259

College Graduate

3%

10

18

28

41

339

Income

< $15,000

7%

4

18

20

51

251

$15-$24,999

2%

4

20

20

54

228

$25-$34,999

2%

2

23

28

45

258

$35-$49,999

1%

5

14

32

48

233

$50,000 +

3%

10

27

18

42

236

Region

Southeast Michigan

2%

3

21

27

47

214

Southwest Michigan

4%

7

24

20

45

269

Central Michigan

3%

5

20

26

46

258

Northern Lower Peninsula 3%

8

18

13

58

243

Upper Peninsula

4%

6

20

19

51

269

Employment

Employed

2%

6

21

26

45

713

Unemployed

13%

2

19

26

40

50

Not in Labor force

2%

4

21

19

54

481

Place of Work

Work outdoors

3%

5

16

46

30

107

Work indoors

3%

7

22

23

45

548

Other

2%

4

22

22

50

598

Union Household Member

Yes

2%

4

19

21

54

403

No

3%

5

22

25

45

849

Party Identification

Republican

2%

7

18

27

46

447

Democrat

3%

4

25

14

54

343

Independent

2%

5

20

30

43

350

Environmental Supporter

Yes

1%

7

24

21

47

213

No

3%

5

20

24

48

1034

Exact question wording: (C5c)A number of concerns nave also been raised. lam going to read you a list of these

and, for each one, I would like you to tell me how much of a concern it is for you. Using a similar scale where "5"

indicates "a major concern" and "1" indicates "no concern at all," please tell me how much of a concern you think

it is...inadequate monitoring of the low-level radioactive waste facility? Consult the 1989 questionnaire in Appendix

B for the wordings of the demographic measures.
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Inadequate Monitoring (see Table 3-14)

* Seventy-two percent of all respondents considered inadequate

monitoring of the low-level radioactive waste storage facility a concern,

including 48% who felt this was a "major concern."

* Majorities of respondents in all regions of Michigan considered

inadequate monitoring a concern. These ranged from 65% in Southwest

Michigan to 74% in Southeast Michigan.

Increase in Taxes to Pay for the Facility (see Table 3-15)

* Fifty-five percent of all respondents considered an increase in taxes

to pay for the facility a concern, including 40% who saw this as a "major

concern."

* Women were more likely (60%) than men (49%) to consider a tax

increase a concern.

* Less educated respondents were more likely to consider a tax

increase a concern. Seventy-four percent of respondents without a high

school diploma, 58% of high school graduates, 50% of those with some

college, and 44% of college graduates felt this way.

* Respondents with lower incomes were more likely to consider a tax

increase a concern. Sixty-four percent of those with incomes of less than

$15,000, 57% of those with incomes between $15,000 and $24,999, 59% of

those with incomes between $25,000 and $34,999, 51% of those with

incomes between $35,000 and $49,999, and 42% of those with incomes of

$50,000 or more did so.

* Approximately half of the respondents in all regions of the state

considered a tax increase a concern. Percents ranged from 49% in

Southwest Michigan to 58% in Southeast Michigan. This difference is not

statistically significant.

* Employed respondents were less likely (47%) to consider a tax

increase a concern than were unemployed respondents (84%) and those

not in the labor force (64%).

* People with no environmental group affiliation were more likely

(57%) to consider a tax increase a concern than were people affiliated

with an environmental group (43%).
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Concern about Radiation

Data presented in Table 3-16 show responses to the perception of

concern about radiation and a breakdown among various demographic

groups. Significant differences were found among the following variables:

Not At All

Somewhat

Very

Concerned

Concerned

Concerned

N

All Michigan Residents

6%

29

65

1253

Sex

Men

9%

35

56

580

Women

4%

22

74

672

Age

< 30 years

6%

17

77

231

30-49 years

5%

32

63

497

50-64 years

8%

35

57

273

65 +

6%

26

68

248

Education

<lligh School

3%

11

86

168

High School Graduate

7%

28

65

483

Some College

6%

28

66

259

College Graduate

8%

39

53

339

Income

< $15,000

3%

25

72

251

$15-$24,999

4%

25

71

228

$25-$34,999

6%

23

71

258

$35-$49,999

7%

27

66

233

$50,000 +

11%

42

47

236

Region

Southeast Michigan

4%

28

68

214

Southwest Michigan

12%

30

58

269

Central Michigan

6%

32

62

258

Northern Lower Peninsula

9%

27

64

243

Upper Peninsula

7%

14

79

269

Employment

Employed

7%

32

61

713

Unemployed

4%

22

74

50

Not in Labor force

5%

23

72

481

Place of Work

Work outdoors

5%

33

62

107

Work indoors

6%

32

62

548

Other

13%

21

66

598

Union Household Member

Yes

8%

27

65

403

No

6%

29

65

849

Party Identification

Republican

7%

32

61

447

Democrat

4%

27

69

343

Independent

6%

24

70

350

Environmental Supporter

Yes

3%

38

59

213

No

7%

27

66

1034

TABLE 3-16

Relationship between Respondent Characteristics

and Perceived Concern about Radiation

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned, somewhat concerned, or not at

all concerned? Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.
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* Women were more likely (74%) than men (56%) to be "very

concerned" about radiation.

* People with less education were more likely to be concerned.

Eighty-six percent of respondents without a high school diploma, 65% of

high school graduates, 66% of those with some college, and 53% of

college graduates described themselves as "very concerned."

* People with less income were more likely to be concerned about

radiation associated with the facility. Seventy-two percent of those with

incomes less than $15,000, 71% of those with incomes between $15,000

and $34,999, 66% of those with incomes between $35,000 and $49,999, and

47% of those with incomes of $50,000 or more described themselves as

"very concerned."

* Majorities of respondents in all regions of the state described

themselves as "very concerned" about radiation. These proportions ranged

from 58% in Southwest Michigan to 79% in the Upper Peninsula.

* Unemployed respondents (74%) and those not in the labor force

(72%) were more likely to describe themselves as "very concerned" about

radiation than were employed respondents (61%).

EVALUATIONS OF ORGANIZATIONS'

ABILITY TO FULFILL VARIOUS ROLES

Evaluations of the ability of organizations to fulfill various roles were

compared among various demographic groups. This section presents the

findings from this analysis.

Technical Competence during Operation

Data presented in Table 3-17 indicate how various demographic

groups evaluated the organizations' technical competence to operate an

LLRW storage facility. Mean rankings were computed based on a three-

point scale with a score of "1" indicating the most positive ranking and "3"

the least. Significant relationships were found among the following groups:

* Respondents with lower levels of education were more likely to

give more positive rankings of the technical competence of township

governments in operating a project like the LLRW storage facility. Mean

rankings ranged from 2.0, given by respondents without a high school

diploma, to 2.7, given by college graduates.

117

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



TABLE 3-17

Relationship between Respondent Characteristics

and the Perceived Technical Competence of Organizations

to Operate an LLRW Storage Facility

Township

County

State

Federal

Private

LLRW

Government

Government

Government Government

Firm

Producers

N

All Michigan Residents

2.4

2.3

1.8

1.7

2.0

2.2

1253

Sex

Men

2.5

2.3

1.8

1.6

2.0

2.3

580

Women

2.4

2.2

1.7

1.7

2.0

2.1

672

Age

<30 years

2.4

2.2

1S

1S

2.0

2.0

231

30-49 years

2.6

2.4

1.9

1.7

2.0

2.3

497

50-64 years

2.4

2.2

1.8

1.7

2.1

2.3

273

65+ years

2.2

2.1

1.8

1.7

1.8

2.0

248

Education

<High School

2.0

2.1

1.7

1.6

2.0

2.0

168

High School Graduate

2.4

2.2

1.8

1.6

2.0

2.2

483

Some College

2J

2.3

1.9

1.7

2.0

2.3

259

College Graduate

2.7

2J

1.8

1.7

1.9

2.2

339

Income

< $15,000

2.2

2.1

1.8

1.7

2.0

2.1

251

$15-$24,999

2.3

2.2

1.8

1S

2.1

2.2

228

$25-$34,999

2.4

2.3

1.6

1.7

1.9

2.1

258

$35-$49,999

2.5

2.3

1.8

1.6

2.0

2.3

233

$50,000 +

2.7

2.5

1.9

1.8

1.9

2.3

236

Region

Southeast Michigan

2.4

2.3

1.8

1.7

2.0

2.2

214

Southwest Michigan

2.4

2.2

1.6

1.6

2.0

2.1

269

Central Michigan

IS

2.2

1.8

1.7

2.0

2.2

258

Northern Lower Peninsula 25

2.3

1.7

1.5

2.0

2.1

243

Upper Peninsula

2.2

2.1

1.6

1.7

2.0

2.1

269

Employment

Employed

2.5

2.3

1.8

1.7

2.0

2.2

713

Unemployed

2.4

2.3

2.2

1.9

1.9

2.3

50

Not in Labor force

2.2

2.1

1.6

1.6

2.0

2.1

481

Place of Work

Work outdoors

2.4

2.2

1.9

1.5

1.9

2.4

107

Work indoors

2.5

2.4

1.8

1.7

2.0

2.2

548

Other

2.6

2.4

1.8

1.7

2.0

2.4

598

Union Household Member

Yes

2.5

2.3

1.8

1.7

2.0

2.2

403

No

2.4

2.2

1.7

1.6

2.0

2.2

849

Party Identification

Republican

2.5

2.3

1.7

1.7

1.9

2.1

447

Democrat

2.4

2.3

1.8

1.6

2.2

2.3

343

Independent

2.4

2.3

1.8

1.7

1.9

2.1

350

Environmental Supporter

Yes

2.8

2.6

2.0

1.8

2.1

2.4

213

No

2.4

2.2

1.7

1.6

2.0

2.1

1034

Exact question wording: (C6a-f) I'm going to read a list of organizations and groups. For each one, please tell me

how technically competent you believe it would be to operate a project like a low-level radioactive waste storage

facility. Would it be very competent, somewhat competent, or not at all competent? Mean rankings are based on

a three-point scale with "1* being the most positive ranking and "3" being the least. Consult the 1989

questionnaire in Appendix B for the wordings of the demographic measures.

* This trend observed among the education measure also was true for

evaluations of the county government's technical competence to operate
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a project like the LLRW storage facility. Mean rankings ranged from 2.1,

given by respondents without a high school diploma, to 2.5, given by

college graduates.

* Income also was inversely related to the evaluation of township

government's technical competence in operating a project like the LLRW

storage facility. The mean rankings ranged from 2.2, given by respondents

who earned less than $15,000, to 2.7, given by respondents who earned

$50,000 or more.

* This trend also was true for the evaluations of the county

government's technical competence to operate a project like the LLRW

storage facility. Mean rankings ranged from 2.1, given by respondents who

earned less than $15,000, to 2.5, given by respondents who earned $50,000

or more.

* Respondents in the Upper Peninsula were more likely to give a

more positive ranking (2.2) to township government's technical

competence to operate a project like the LLRW storage facility than were

respondents in Central Michigan and the Northern Lower Peninsula (2.5

each).

* Republicans and Independents gave a more positive ranking (1.9

each) to a private management firm's technical competence to operate a

project likely the LLRW storage facility than did Democrats (2.2).

* Environmental supporters were more likely than non-supporters to

give a more negative ranking of various organizations' technical

competence in operating a project like the LLRW storage facility. The

mean ranking for township government was 2.8 for environmental

supporters, 2.4 for non-supporters. The mean ranking for county

government was 2.6 for environmental supporters, 2.2 for non-supporters.

The mean ranking for state government was 2.0 for environmental

supporters, 1.7 for non-supporters. The mean ranking for an association

of LLRW producers was 2.4 for environmental supporters, 2.1 for non-

supporters.

Concern for Residents during Operation

Data presented in Table 3-18 indicate how various demographic

groups evaluated the organizations' concern for residents while operating

an LLRW storage facility. Mean rankings were computed based on a

three-point scale with a score of "1" indicating the most positive ranking

and "3" the least. Significant relationships were found among the following

groups:
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TABLE 3-18

Relationship between Respondent Characteristics and the

Perception of Organizations' Concern about Residents'

Interests when Operating an IXKW Storage Facility

Township

County

State

Federal

Private

LLRW

Government

Government

Government Government

Firm

Producers

N

All Michigan Residents

1.4

1S

1.7

1.9

1.9

2.0

1253

Sex

Men

1.4

\s

1.7

1.8

2.0

2.1

580

Women

1.4

1.6

1.7

2.0

1.9

2.0

672

Age

<30 years

1.4

1.6

1.7

1.9

1.9

1.9

231

30-49 years

1.3

1S

1.7

2.0

2.1

2.2

497

50-64 years

1.5

1.6

1.7

1.8

1.8

2.0

273

65+ years

1.4

1.5

1.6

1.7

1.8

1.9

248

Education

<High School

1.5

1.6

1.7

1.9

1.7

1.7

168

High School Graduate

1.5

1S

1.7

1.8

1.9

2.1

483

Some College

1.4

1.5

1.7

1.9

2.0

2.1

259

College Graduate

1.3

1.4

1.7

2.0

2.0

2.1

339

Income

< $15,000

1.6

1.6

1.6

1.8

1.9

2.0

251

$15-$24,999

L5

1.5

1.6

1.7

1.9

1.9

228

$25-$34,999

1.4

1.5

1.7

2.0

1.9

2.0

258

$35-$49,999

1.4

1.5

1.7

1.9

1.9

2.0

233

$50,000 +

1.3

1.4

1.7

1.9

2.0

2.2

236

Region

Southeast Michigan

1.5

1.6

1.7

1.9

1.9

2.0

214

Southwest Michigan

1.4

1.4

1.7

1.9

2.0

2.0

269

Central Michigan

1.4

1.4

1.7

1.9

2.0

2.0

258

Northern Lower Peninsula 1.4

1.4

1.7

1.8

1.9

2.0

243

Upper Peninsula

1.4

1.4

1.7

1.8

2.0

2.0

269

Employment

Employed

1.4

1-5

1.7

1.9

2.0

2.1

713

Unemployed

1.8

1.9

1.9

2.0

2.1

2.1

50

Not in Labor force

1.4

1.5

1.6

1.8

1.8

1.8

481

Place of Work

Work outdoors

1.4

1.5

1.8

2.0

2.0

2.2

107

Work indoors

1.4

\S

1.7

1.9

2.0

2.1

548

Other

1.4

1.4

1.8

1.9

2.1

2.2

598

Union Household Member

Yes

1.4

1.5

1.7

1.9

2.0

2.0

403

No

1.4

1.5

1.7

1.9

1.9

2.0

849

Party Identification

Republican

1.4

1.5

1.7

1.9

2.0

2.0

447

Democrat

15

1.6

1.7

1.9

1.9

2.0

343

Independent

1.4

1.4

1.6

1.9

1.9

2.0

350

Environmental Supporter

Yes

1.4

1.6

1.8

2.0

2.1

2.3

213

No

1.4

1.5

1.7

1.9

1.9

2.0

1034

Exact question wording: (C7a-f) Thinking about the same organizations and groups as operators of a low-level

radioactive waste storage facility, please tell me how concerned each would be about the interests of nearby residents.

Would it be very concerned, somewhat concerned, or not concerned at all? Mean rankings are based on a three-

point scale with "1" being the most positive ranking and "3" being the least. Consult the 1989 questionnaire in

Appendix B for the wordings of the demographic measures.

* Respondents with lower levels of education were more likely to

give a more positive evaluation of concern about residents' interests for

private firms and an association of LLRW producers. Mean rankings for
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private firms ranged from 1.7, given by respondents without a high school

diploma, to 2.0, given by those with at least some college education. Mean

rankings for an association of LLRW producers ranged from 1.7, given by

those without a high school diploma, to 2.1 given by respondents with a

high school diploma, some college or a college degree.

* Respondents who earned more income gave more positive rankings

to township government's concern for residents' interests. Mean rankings

ranged from 1.3, given by respondents with incomes of at least $50,000, to

1.6, given by respondents with incomes of $15,000 or less.

* No significant differences were observed among the mean rankings

given by respondents in various regions of the state.

* Environmental supporters gave a more negative ranking (2.3) to an

association of LLRW producers than did non-supporters (2.0).

Technical Competence during Monitoring

Data presented in Table 3-19 indicate how various demographic

groups evaluated the organizations' technical competence to monitor an

LLRW storage facility. Mean rankings were computed based on a three-

point scale with a score of "1" indicating the most positive ranking and "3"

the least. Significant relationships were found among the following groups:

* College graduates gave a more negative mean ranking (2.5) of the

technical competence of township governments to monitor a project like

the LLRW storage facility than did respondents with lower levels of

education (ranging from a mean of 2.0 for high school graduates to a

mean of 2.2 for respondents with some college).

* Respondents with higher levels of income gave more negative

mean rankings of the technical competence of township governments to

monitor a project like the LLRW storage facility. Respondents with

incomes of at least $50,000 gave a mean ranking of 2.4, while respondents

with incomes between $15,000 and $24,999 gave a mean ranking of 2.0,

and those with incomes less than $15,000 gave a mean ranking of 2.1.

* Respondents with higher levels of income also gave more negative

mean rankings of the technical competence of county governments to

monitor a project like the LLRW storage facility. Respondents with

incomes of at least $50,000 gave a mean ranking of 2.3, while respondents

with incomes of less than $25,000 gave a mean ranking of 2.0.
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TABLE 3-19

Relationship between Respondent Characteristics and the

Perceived Technical Competence of Organizations to

Conduct Environmental Monitoring of an LLRW Storage Facility

Twnshp County

State

Fed

Unvsty

Comm

Envt

LLRW

Govt

Govt

Govt

Govt

Org

Org

I.G.

Prod

N

All Michigan Residents

2.2

2.1

1.7

1.6

1.4

1.9

1.4

2.0

1253

Sex

Men

2.2

2.1

1.7

1.6

1.4

1.9

1.4

2.0

580

Women

2.2

2.1

1.7

1.6

1.5

1.8

15

1.9

672

Age

<30 years

2.2

2.1

1.6

1.5

15

1.9

1.4

1.9

231

30-49 years

2.3

2.1

1.7

1.6

1.3

1.9

1.4

2.0

497

50-64 years

2.2

2.0

1.7

1.7

1.6

1.9

1.6

2.0

273

65+ years

2.0

2.0

1.6

1.6

1.4

1.8

15

1.9

248

Education

•clligh School

2.1

2.1

1.7

1.5

1.6

1.9

1.7

1.8

168

High School Graduate

2.0

2.0

1.7

1.6

1.4

1.8

1.3

2.0

483

Some College

2.2

2.1

1.7

1.6

1.4

1.9

1.4

2.0

259

College Graduate

25

2.3

1.7

1.6

1.4

2.1

1.6

2.0

339

Income

< $15,000

2.1

2.0

1.7

1.8

1.4

1.7

1.4

2.0

251

$15-$24,999

2.0

2.0

1.6

1.6

1.5

1.8

1.4

1.8

228

$25-$34,999

2.2

2.1

1.6

1.4

1.4

1.9

1.4

1.9

258

$35-$49,999

2.3

2.1

1.7

1.6

1.3

1.9

1.4

2.0

233

$50,000 +

2.4

2.3

1.8

1.7

13

2.0

1.6

2.1

236

Region

Southeast Michigan

2.2

2.1

1.7

1.6

1.4

1.8

1.4

1.9

214

Southwest Michigan

2.2

2.1

1.7

1.6

1.4

1.9

15

2.0

269

Central Michigan

2.2

2.1

1.6

1.6

1.4

1.9

15

2.0

258

Northern Lower Peninsula 2.3

2.2

1.7

L5

1.4

2.1

1.6

2.0

243

Upper Peninsula

2.0

2.0

1.6

1.7

1.6

1.7

1.6

2.0

269

Employment

Employed

2.3

2.1

1.7

1.6

1.4

1.9

1.4

2.0

713

Unemployed

2.1

2.3

2.0

2.0

1.8

2.1

15

2.0

50

Not in Labor force

2.1

2.0

1.6

1.6

1.4

1.8

1.5

1.9

481

Place of Work

Work outdoors

2.0

2.0

1.6

1.4

1.4

1.9

1.3

1.8

107

Work indoors

2.3

2.1

1.7

1.6

1.4

1.9

1.4

2.0

548

Other

2.3

2.2

1.7

1.6

1.4

1.9

1.4

2.2

598

Union Household Member

Yes

2.2

2.1

1.6

1.6

15

1.9

1.4

2.0

403

No

2.2

2.1

1.7

1.6

1.4

1.9

15

2.0

849

Party Identification

Republican

2.3

2.1

1.7

1.6

1.4

2.0

15

2.0

447

Democrat

2.2

2.0

1.7

1.6

15

1.8

1.4

2.0

343

Independent

2.2

2.1

1.7

1.6

1.4

2.0

1.5

1.8

350

Environmental Supporter

Yes

2.4

2.3

1.8

1.6

1.4

2.0

1.5

2.2

213

No

2.2

2.1

1.7

1.6

\A

1.8

1.4

1.9

1034

Exact question wording: (C8a-h) / am going to read you another list of organizations and groups. This time I would

like you to tell me how technically competent you believe each would be to conduct environmental monitoring of a

sensitive project like a low-level radioactive waste storage facility. Would it be very competent, somewhat competent,

or not at all competent? Mean rankings are based on a three-point scale with "1" being the most positive ranking

and "3" being the least. Consult the 1989 questionnaire in Appendix B for the wordings of the demographic

measures.
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* Respondents in the Upper Peninsula were more likely to give a

more positive mean ranking (2.0) to township government's technical

competence to monitor a project like the LLRW storage facility than were

respondents in the Northern Lower Peninsula (mean ranking of 2.3).

Respondents in the Northern Lower Peninsula also were more likely to

give a more negative ranking (mean ranking of 2.1) to community

organizations than were respondents from the Upper Peninsula (1.7) or

from Southeast Michigan (mean ranking of 1.8).

* Environmental supporters gave a more negative mean ranking (2.2)

of the technical competence of an association of LLRW producers than

did non-supporters (mean ranking of 1.9).

Concern for Residents during Monitoring

Data presented in Table 3-20 indicate how various demographic

groups evaluated the organizations' concern for residents while monitoring

an LLRW storage facility. Mean rankings were computed based on a

three-point scale with a score of "1" indicating the most positive ranking

and "3" the least. Significant relationships were found among the following

groups:

* Respondents with higher levels of education gave more positive

mean rankings to the concern about residents' interests for two

organizations. College graduates gave a mean ranking of 1.3 for township

governments, while respondents without a high school diploma gave a

mean ranking of 1.6. College graduates gave a mean ranking of 1.2 for

community-based organizations, while respondents without a high school

diploma gave a mean ranking of 1.7.

* This relationship observed among the education measure was

reversed for the evaluations of an association of LLRW producers.

Respondents without a high school diploma gave a mean ranking of 1.8,

while respondents with at least some college education gave a mean

ranking of 2.1.

* Respondents with higher levels of income gave more positive mean

rankings to the concern about residents' interests expressed by county

government. Respondents with incomes of at least $35,000 gave a mean

ranking of 1.4, while respondents with incomes of less than $15,000 gave

a mean ranking of 1.7.

* No significant differences were observed among the mean rankings

given by respondents in various regions of the state.
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TABLE 3-20

Relationship between Respondent Characteristics and the

Perception of Organizations1 Concern about Residents' Interests

when Conducting Environmental Monitoring of an LLRW Storage Facility

Twnshp County

State

Fed

Unvsty

Comm

Envt

LLRW

Govt

Govt

Govt

Govt

Org

Org

I.G.

Prod

N

All Michigan Residents

1.5

15

1.7

1.9

1.4

1.3

1.2

2.0

1253

Sex

Men

1.5

15

1.7

1.8

1.4

1.3

1.3

2.0

580

Women

1.5

1.5

1.8

1.9

15

1.3

1.2

2.0

672

Age

<30 years

15

1.5

1.7

2.0

1.5

1.3

1.2

2.0

231

30-49 years

1.4

1.4

1.8

1.9

1.4

1.2

1.2

2.1

497

50-64 years

1.6

1.6

1.8

1.8

1.6

15

1.4

2.0

273

65+ years

1.5

1.6

1.7

1.8

1.4

1.4

1.4

1.9

248

Education

<High School

1.6

1.6

1.8

1.9

1.6

1.7

1.4

1.8

168

High School Graduate

15

1.6

1.7

1.8

1.4

1.3

1.2

2.0

483

Some College

1.5

15

1.8

1.9

1.4

1.3

1.2

2.1

259

College Graduate

1.3

1.4

1.7

2.0

1.5

1.2

1.2

2.1

339

Income

< $15,000

1.6

1.7

1.8

1.8

15

1.4

1.4

2.0

251

$15-$24,999

1.4

1.4

1.6

1.7

1.4

1.3

1.2

1.8

228

$25-$34,999

1.4

1.5

1.7

1.9

1.4

1.3

1.2

2.0

258

$35-$49,999

1.4

1.4

1.8

1.9

1.3

1.4

1.3

2.1

233

$50,000 +

1.4

1.4

1.8

1.9

1.5

1.3

1.2

2.1

236

Region

Southeast Michigan

15

1J

1.8

1.9

1.4

1.3

1.2

2.0

214

Southwest Michigan

1.4

1.5

1.6

1.8

1.5

1.3

1.3

2.1

269

Central Michigan

1.5

1.4

1.7

1.8

15

1.3

1.3

2.0

258

Northern Lower Peninsula 1.4

1.4

1.7

1.8

1.5

1.4

1.4

2.0

243

Upper Peninsula

1.4

1.4

1.6

1.8

1.6

1.4

1.3

2.0

269

Employment

Employed

1.4

15

1.7

1.9

1.4

1.2

1.2

2.0

713

Unemployed

1.6

1.7

2.0

2.0

1.6

1.6

1.3

2.1

50

Not in Labor force

1.5

1.5

1.7

1.8

1.4

1.4

1.3

1.9

481

Place of Work

Work outdoors

1.2

1.3

1.8

L8

1.4

1.2

1.3

2.1

107

Work indoors

1.4

1.5

1.7

1.9

1.4

1.2

1.2

2.0

548

Other

1.4

1.4

1.7

1.9

1.4

1.3

1.3

2.3

598

Union Household Member

Yes

1.5

1.5

1.7

1.8

1.4

1.3

1.2

2.0

403

No

1.4

1.5

1.7

1.9

1.4

1.3

1.3

2.0

849

Party Identification

Republican

1.5

1.5

1.8

1.9

1.5

1.3

1.3

2.0

447

Democrat

1.5

1.6

1.7

1.8

1.4

1.4

1.2

2.0

343

Independent

1.4

1.4

1.6

1.9

1.4

1.3

1.2

2.0

350

Environmental Supporter

Yes

1.5

1.6

1.8

2.0

1.3

1.3

1.2

2.2

213

No

1.4

1.5

1.7

1.8

1.5

1.3

1.3

2.0

1034

Exact question wording: (C9a-h) Thinking about the same organizations and groups, please tell me how concerned

each would be about the interests of nearby residents when conducting the environmental monitoring of a low-level

radioactive waste storage facility. Would it be very concerned, somewhat concerned, or not at all concerned? Mean

rankings are based on a three-point scale with "1" being the most positive ranking and "3" being the least.

Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.
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Trust in Information Sources

Data presented in Tables 3-21a through 3-21c indicate how various

demographic groups evaluated the trustworthiness of organizations' as

sources of information about an LLRW storage facility. Mean rankings

were computed based on a three-point scale with a score of "1" indicating

the most positive ranking and "3" the least. Significant relationship were

observed among the mean rankings given by the following groups:

* Data presented in Table 3-2 1a show that respondents without a

high school diploma were more likely to give a more negative mean

ranking (1.7) of the trustworthiness of national environmental

organizations as sources of information than were respondents with higher

levels of education (ranging from 1.2 to 1.4).

* Education was negatively related to the mean rankings given to the

trustworthiness of an association of LLRW producers. Respondents

without a high school diploma gave a more positive mean ranking (2.0)

than did college graduates (2.4).

* Respondents in Southeast Michigan were more likely to give a

more positive mean ranking (1.5) to the trustworthiness of citizens groups

than were respondents in the Northern Lower Peninsula (1.8).

* Data presented in Table 3-2 1b indicate that respondents in

Southeast Michigan were more likely to give a more negative mean

ranking (1.9) to the trustworthiness of township governments as sources

of information about the LLRW storage facility than were respondents

from Central Michigan, the Northern Lower Peninsula, and the Upper

Peninsula (1.6 each). Respondents in Southeast Michigan also were more

likely to give a more negative mean ranking (2.0) to the trustworthiness

of county governments than were respondents in the Upper Peninsula,

(1.7) and Central Michigan and the Northern Lower Peninsula (1.6 each).

* Data presented in Table 3-21c indicate that respondents in the

Upper Peninsula were more likely to give a more positive mean ranking

(1.8) to the trustworthiness of radio as a source of information about the

LLRW storage facility than were respondents in the Northern Lower

Peninsula (2.1).
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TABLE 3-21

Relationship between Respondent Characteristics

and the Perceived Trustworthiness of Organizations

as Sources of Information about the LLRW Storage Facility

3-21a Environmental, Education and Gtizens Groups/Other

Natl

Local

Ctzn

Unvsty

LLRW

Envt

Envt

Group

Org

Prod

N

All Michigan Residents

1.4

1.4

1.6

1.4

2.2

1253

Sex

Men

1.4

1.4

1.6

1.4

2.3

580

Women

1.3

1.4

15

1.4

2.2

672

Age

<30 years

1.3

1.4

1.6

1.4

2.1

231

30-49 years

1.3

1.4

1.6

1.3

2.4

497

50-64 years

1-5

1.6

1.6

1.6

2.2

273

65+ years

1.4

1.5

1.7

15

2.0

248

Education

<High School

1.7

1.7

1.6

1.6

2.0

168

High School Graduate

1.2

1.3

1.6

1.4

2.2

483

Some College

1.3

1.4

1.6

1.4

2.3

259

College Graduate

1.4

1.5

1.7

1.4

2.4

339

Income

< $15,000

1.3

1.5

1.6

1.6

2.2

251

$15-$24,999

1.4

L5

15

1.5

2.3

228

$25-$34,999

1.3

1.4

15

1.4

2.1

258

$35-$49,999

1.3

1.4

1.6

1.3

2.2

233

$50,000 +

1.4

L5

1.7

1.4

2.3

236

Region

Southeast Michigan

1.3

1.4

1.5

1.4

2.3

214

Southwest Michigan

1.3

1.4

1.6

1.4

2.2

269

Central Michigan

1.5

1.5

1.6

1.4

2.2

258

Northern Lower Peninsula

1.4

15

1.8

15

2.2

243

Upper Peninsula

1.4

1.4

1.6

1.5

2.2

269

Employment

Employed

1.3

1.4

1.6

1.4

2.3

713

Unemployed

1.6

1.6

1.4

1.6

2.6

50

Not in Labor force

1.4

1.6

1.7

15

2.0

481

Place of Work

Work outdoors

1.4

1.4

15

1.4

2.4

107

Work indoors

1.3

1.4

15

1.4

2.2

548

Other

1.4

1.4

1.7

1.3

15

598

Union Household Member

Yes

1.3

1.4

1.6

1.4

1.1

403

No

1.4

15

1.6

1.4

1.1

849

Party Identification

Republican

1.4

1.4

1.6

1.4

1.1

447

Democrat

1.4

1.4

15

1.3

2.3

343

Independent

1.4

15

1.6

15

2.2

350

Environmental Supporter

Yes

1.3

1.4

1.6

1.3

2.4

213

No

1.4

1.5

1.6

1.4

2.2

1034

Exact question wording: (ClOgj-m) In forming your views about whether the state should build a low-level

radioactive waste storage facility, how trustworthy would you find each of the following sources of information? For

each one, please tell me if you believe it is very trustworthy, somewhat trustworthy, or not at all trustworthy. Mean

rankings are based on a three-point scale with "1" being the most positive ranking and "3" being the least

Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.

126

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



TABLE 3-21

Relationship between Respondent Characteristics

and the Perceived Trustworthiness of Organizations

as Sources of Information about the LLRW Storage Facility

3-21b Government Agei

itcies

Twnshp

County

State

Fed

Govt

Govt

Govt

Govt

N

All Michigan Residents

1.8

1.8

1.8

1.9

1253

Sex

Men

1.8

1.9

1.9

1.9

580

Women

1.7

1.8

1.8

1.9

672

Age

<30 years

1.7

1.8

1.8

1.9

231

30-49 years

1.8

1.8

1.9

1.9

497

50-64 years

1.9

1.9

1.9

2.0

273

65+ years

1.7

1.8

1.8

1.8

248

Education

<High School

1.8

2.0

1.8

2.0

168

High School Graduate

1.7

1.8

1.8

1.9

483

Some College

1.8

1.8

1.9

1.9

259

College Graduate

1.9

1.9

1.8

1.9

339

Income

< $15,000

1.8

1.9

2.0

2.0

251

$15-124,999

1.9

1.9

1.8

1.9

228

$25-$34,999

1.6

1.8

1.7

1.9

258

$35-$49,999

1.8

1.7

1.9

2.0

233

$50,000+

1.8

1.8

1.9

1.9

236

Region

Southeast Michigan

1.9

2.0

1.9

2.0

214

Southwest Michigan

1.8

1.8

1.8

1.8

269

Central Michigan

1.6

1.6

1.8

1.9

258

Northern Lower Peninsula

1.6

1.6

1.8

1.8

243

Upper Peninsula

1.6

1.7

1.8

1.8

269

Employment

Employed

1.8

1.8

1.8

1.9

713

Unemployed

2.3

2.4

2.3

2.4

50

Not in Labor force

1.7

1.8

1.8

1.8

481

Place of Work

Work outdoors

1.7

1.9

2.0

2.1

107

Work indoors

1.8

1.8

1.8

1.9

548

Other

1.9

1.8

1.9

2.0

598

Union Household Member

Yea

1.8

1.8

1.8

1.9

403

No

1.8

1.8

1.9

1.9

849

Party Identification

Republican

1.7

1.7

1.9

1.8

447

Democrat

1.8

1.9

1.9

2.0

343

Independent

1.8

1.8

1.8

2.0

350

Environmental Supporter

Yes

1.9

1.9

2.0

2.0

213

No

1.8

1.8

1.8

1.9

1034

Exact question wording: (C10e,f,h,i) In forming your views about whether the state should build a low-level

radioactive waste storage facility, how trustworthy would you find each of the following sources of information ? For

each one, please tell me if you believe it is very trustworthy, somewhat trustworthy, or not at all trustworthy. Mean

rankings are based on a three-point scale with "1* being the most positive ranking and "3* being the least.

Consult the 1989 questionnaire in Appendix B for the wordings of the demographic measures.
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TABLE 3-21

Relationship between Respondent Characteristics

and the Perceived Trustworthiness of Organizations

as Sources of Information about the LLRW Storage Facility

3-21c Media Organizat

ions

Newspaper

Television

Radio

Magazines

N

All Michigan Residents

2.1

1.9

2.0

2.0

1253

Sex

Men

2.0

2.0

2.0

2.0

580

Women

2.1

1.9

2.0

2.0

672

Age

<30 years

2.1

1.8

1.9

2.1

231

30-49 years

2.1

2.0

2.0

1.9

497

50-64 years

2.1

2.0

2.0

2.0

273

65+ years

2.1

1.9

1.9

1.9

248

Education

<High School

2.1

1.8

1.9

2.0

168

High School Graduate

2.1

1.9

2.0

2.0

483

Some College

2.0

1.9

2.0

2.0

259

College Graduate

2.0

2.0

2.0

2.0

339

Income

< $15,000

2.0

1.8

1.9

2.0

251

$15-$24,999

2.1

2.0

2.0

2.0

228

$25-$34,999

2.2

2.0

2.0

2.0

258

$35-$49,999

2.0

1.9

2.0

2.0

233

$50,000+

2.0

2.0

2.0

1.9

236

Region

Southeast Michigan

2.1

2.0

2.0

2.0

214

Southwest Michigan

2.0

1.9

1.9

2.0

269

Central Michigan

2.0

1.9

1.9

1.9

258

Northern Lower Peninsula

2.1

2.0

2.1

2.0

243

Upper Peninsula

2.0

1.8

1.8

2.0

269

Employment

Employed

2.1

2.0

2.0

2.0

713

Unemployed

2.0

2.0

2.0

2.1

50

Not in Labor force

2.1

1.9

1.9

2.0

481

Place of Work

Work outdoors

1.9

1.9

1.9

1.8

107

Work indoors

2.1

2.0

2.0

2.0

548

Other

2.1

2.0

2.0

2.0

598

Union Household Member

Yes

2.1

2.0

2.0

2.0

403

No

2.1

1.9

2.0

2.0

849

Party Identification

Republican

2.0

1.9

2.0

2.0

447

Democrat

2.0

1.9

2.0

2.0

343

Independent

2.1

2.0

2.0

2.0

350

Environmental Supporter

Yes

2.0

2.0

2.0

1.9

213

No

2.1

1.9

2.0

2.0

1034

Exact question wording: (ClOa-d) In forming your views about whether the state should build a low-level radioactive

waste storage facility, how trustworthy would you find each of the following sources of information? For each one,

please tell me if you believe it is very trustworthy, somewhat trustworthy, or not at all trustworthy. Mean rankings are

based on a three-point scale with "1" being the most positive ranking and "3* being the least. Consult the 1989

questionnaire in Appendix B for the wordings of the demographic measures.
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PERCEIVED IMPORTANCE OF

MONITORING SOCIAL IMPACTS

Perceptions of the importance of social monitoring were compared

among various demographic groups. No comparisons were made of the

perceptions of the importance of environmental monitoring since, as

previously stated, such a large majority of respondents indicated that

environmental monitoring was "very important," making any comparisons

meaningless.

Data presented in Table 3-22 show how different demographic

groups perceived the importance of social monitoring. Significant

relationships were found among the following groups:

* Seventy percent of women considered social monitoring "very

important," while 60% of men felt this way.

* Respondents with incomes of less than $15,000 were more likely

(78%) to consider social monitoring "very important," while respondents

with incomes of at least $50,000 were least likely (55%).

* Majorities of respondents in all regions of the state thought social

monitoring "very important." However, there were no significant regional

differences.

* Sixty-eight percent of respondents who work indoors considered

social monitoring "very important," compared to 41% of respondents who

work outdoors.

LEVELS OF SUPPORT FOR SITING

AN LLRW STORAGE FACILITY

Levels of support for siting an LLRW storage facility both near the

respondent's community and elsewhere in Michigan were compared

among various demographic groups. This section presents the findings

from this analysis.

Support for Siting an LLRW Storage Facility Near Community

Levels of support for siting the LLRW storage facility near a

respondent's community were compared among demographic groups (see

Table 3-23). Significant differences were found among the following

measures:
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TABLE 3-22

Relationship between Respondent Characteristics

and the Importance of Social Monitoring

Not Very

Somewhat

Very

Important

Important

Important

N

All Michigan Residents

7%

28

65

1253

Sex

Men

9%

31

60

580

Women

5%

25

70

672

Age

<30 years

3%

29

68

231

30-49 years

10%

26

64

497

50-64 years

6%

31

63

273

65 +

4%

28

68

248

Education

<High School

2%

33

65

168

High School Graduate

5%

26

69

483

Some College

12%

33

55

259

College Graduate

7%

23

70

339

Income

< $15,000

2%

20

78

251

$15-$24,999

13%

21

66

228

$25-$34,999

2%

34

64

258

$35-$49,999

6%

26

68

233

$50,000 +

12%

33

55

236

Region

Southeast Michigan

7%

25

68

214

Southwest Michigan

9%

30

61

269

Central Michigan

6%

33

61

258

Northern Lower Peninsula

4%

28

68

243

Upper Peninsula

7%

24

69

269

Employment

Employed

8%

28

64

713

Unemployed

24%

11

65

50

Not in Labor force

3%

30

67

481

Place of Work

Work outdoors

18%

41

41

107

Work indoors

7%

25

68

548

Other

8%

21

71

598

Union Household Member

Yes

6%

30

64

403

No

7%

27

66

849

Party Identification

Republican

8%

27

65

447

Democrat

4%

28

68

343

Independent

13%

20

67

350

Environmental Supporter

Yes

5%

30

65

213

No

7%

28

65

1034

Exact question wording: (C13a) The low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have a plan to monitor social impacts? (Would you say it is very important, somewhat

important, or not very important?) Consult the 1989 questionnaire in Appendix B for the wordings of the

demographics measures.
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TABLE 3-23

Relationship between Respondent Characteristics and Support for

Siting an LLRW Storage Facility Near Community

Favor

Depends

Oppose

N

All Michigan Residents

28%

6

66

1253

Sex

Men

34%

60

580

Women

21%

73

672

Age

< 30 years

31%

64

231

30-49 years

26%

68

497

50-64 years

27%

68

273

65 +

26%

13

61

248

Education

<High School

19%

78

168

High School Graduate

34%

61

483

Some College

20%

75

259

College Graduate

30%

10

60

339

Income

< $15,000

24%

67

251

$15-24,999

22%

74

228

$25-34,999

37%

61

258

$35-49,999

26%

67

233

$50,000 +

27%

64

236

Region

Southeast Michigan

23%

71

214

Southwest Michigan

37%

57

269

Central Michigan

29%

62

258

Northern Lower Peninsula

33%

63

243

Upper Peninsula

21%

75

269

Employment

Employed

31%

63

713

Unemployed

15%

83

50

Not in Labor force

23%

70

481

Place of Work

Work outdoors

34%

63

107

Work indoors

31%

64

548

Other

23%

10

67

598

Union Household Member

Yes

31%

63

403

No

26%

68

849

Party Identification

Republican

33%

60

447

Democrat

18%

79

343

Independent

30%

62

350

Environmental Supporter

Yes

20%

10

70

213

No

30%

5

65

1034

Enact question wording: (C14) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community? Consult the 1989 questionnaire in Appendix B for the wordings of the

demographic measures.
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* Women were more likely to oppose local construction of the

facility than men by a 73% to 60% margin.

* Opposition to construction of the low-level radioactive waste

storage facility in a local community was greatest in the Upper Peninsula

(75%) and in Southeast Michigan (71%). Opposition was somewhat lower

in the other three regions of the state: the Northern Lower Peninsula

(63%), Central Michigan (62%), and Southwest Michigan (57%).

* Unemployed respondents (83%) and those not in the labor force

(70%) were more likely to oppose construction of the project near their

community than were employed respondents (63%).

* Democrats were more likely to oppose local construction of the

facility (79%) than either Republicans (60%) or Independents (62%).

* Respondents with no environmental group affiliation were more

likely (30%) to favor siting the project near their community than were

respondents affiliated with an environmental group (20%).

Support for Siting an LLRW Storage Facility in Michigan

Levels of support for siting an LLRW storage facility in Michigan

were compared among demographic groups (see Table 3-24). The

following measures were significant:

* Men were more likely (60%) than women (48%) to favor siting the

LLRW storage facility elsewhere in Michigan.

* Respondents 65 and older were less likely (42%) to favor

construction of the facility in Michigan than younger respondents: those

under 30, 59%; those 30 to 49, 54%; and those 50 to 64, 55%.

* College graduates were more likely (61%) to favor construction of

the project in Michigan than other respondents: those without a high

school diploma, 53%; high school graduates, 52%; and some college, 52%.

* Residents in the Upper Peninsula were much less likely (40%) to

favor construction of the facility in Michigan. In fact, while majorities of

respondents in all regions of the state opposed siting the facility near their

community, residents of the Upper Peninsula were the only majority

(53%) to oppose siting the facility elsewhere in Michigan. This contrasts

to 60% of respondents in Southwest Michigan who favored siting the

facility elsewhere in Michigan. Fifty-five percent of respondents in

Southeast Michigan, 53% in Central Michigan, and 49% in the Northern

Lower Peninsula favored construction elsewhere in the state.
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TABLE 3-24

Relationship between Respondent Characteristics and Support

for Siting an LLRW Storage Facility Elsewhere in Michigan

Favor

Depends

Oppose

N

All Michigan Residents

54%

10

36

1253

Sex

Men

60%

10

30

580

Women

48%

10

42

672

Age

<30 years

59%

7

34

231

30-49 years

54%

8

38

497

50-64 years

55%

12

33

273

65 +

42%

19

39

248

Education

<High School

53%

6

41

168

High School Graduate

52%

12

36

483

Some College

52%

8

40

259

College Graduate

61%

10

29

339

Income

< $15,000

41%

20

39

251

$15-24,999

46%

10

44

228

$25-34,999

60%

2

38

258

$35^9,999

58%

8

34

233

$50,000 +

63%

10

27

236

Region

Southeast Michigan

55%

12

33

214

Southwest Michigan

60%

6

34

269

Central Michigan

53%

8

39

258

Northern Lower Peninsula

49%

10

41

243

Upper Peninsula

40%

7

53

269

Employment

Employed

58%

8

34

713

Unemployed

36%

0

64

50

Not in Labor force

50%

15

35

481

Place of Work

Work outdoors

52%

3

45

107

Work indoors

56%

8

36

548

Other

65%

10

25

598

Union Household Member

Yes

56%

10

34

403

No

53%

10

37

849

Party Identification

Republican

64%

8

28

447

Democrat

51%

8

41

343

Independent

49%

11

40

350

Environmental Supporter

Yes

56%

9

35

213

No

54%

10

36

1034

Exact question wording: (C14a) Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan? Consult the 1989 questionnaire in Appendix B for the wordings of the

demographic measures.

* Employed residents were more likely (58%) to favor construction

of the facility in Michigan than were unemployed residents (36%) and

those not in the labor force (50%).

* Republicans were more likely (64%) to favor construction of the

facility in Michigan than were Democrats (51%) or Independents (49%).
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THE EFFECTS OF PERCEIVED ANALOGOUS PROJECTS

The mention of both local analogous projects and those located

elsewhere were compared among demographic groups. Findings are

presented in this section.

Local Analogs

Data presented in Table 3-25 show comparisons among various

demographic groups. Significant differences were found among the

following groups:

* Respondents in Southeast Michigan (28%) and the Northern

Lower Peninsula (27%) were the most likely to cite other local projects

that concerned them, while respondents in Southwest Michigan were the

least likely (14%). Each respondent was given the opportunity to mention

up to five projects. The following projects were the most commonly cited

in each region:

* Twenty-four percent of the respondents in Southeast

Michigan mentioned landfills (no specific location given), 17%

mentioned commercial industries, 12% mentioned nuclear projects

in Michigan, and 9% mentioned the nuclear power facility Fermi n.

* In Central Michigan, 32% of the respondents mentioned

state landfills, 25% mentioned Midland Consumers, and 19%

mentioned general pollution concerns, especially water

contamination.

* The ELF project (a program used by the Navy to transmit

radio signals to submarines) was mentioned by the most respondents

in the Upper Peninsula (37%), while 24% mentioned general

pollution concerns, especially water contamination, and 21%

mentioned state landfills.

* More respondents in Southwest Michigan (32%) and the

Northern Lower Peninsula (35%) mentioned general pollution,

especially water contamination, than any other type of project. In

Southwest Michigan, 19% of the respondents also mentioned state

nuclear projects (no specific name given), and 12% mentioned toxic

and hazardous waste projects (no specific name given). In the

Northern Lower Peninsula, 19% of respondents mentioned
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commercial industries, 17% mentioned landfills (no specific location

given), and 15% mentioned the Big Rock nuclear power facility.

TABLE 3-25

Relationship between Respondent Characteristics

and Local Analogs

Yes

AU Michigan Residents

23%

Sex

Men

25%

Women

21%

Age

< 30 years

14%

30-49 years

22%

50-64 years

3"%

65 +

14%

Education

<High School

29%

High School Graduate

21%

Some College

25%

College Graduate

22%

Income

< $15,000

27%

$15-24,999

29%

$25-34,999

13%

$35-49,999

26%

$50,000 +

27%

Region

Southeast Michigan

28%

Southwest Michigan

14%

Central Michigan

19%

Northern Lower Peninsula

27%

Upper Peninsula

22%

Employment

Employed

22%

Unemployed

24%

Not in Labor force

26%

Place of Work

Work outdoors

17%

Work indoors

20%

Other

28%

Union Household Member

Yes

26%

No

22%

Party Identification

Republican

18%

Democrat

28%

Independent

22%

Environmental Supporter

Yes

33%

No

21%

No

77

75

79

86

78

61

86

71

79

75

78

73

71

87

74

73

72

86

81

73

78

78

76

74

1253

580

672

231

497

273

248

168

483

259

339

251

228

258

233

236

214

269

258

243

269

713

50

481

83

80

72

74

78

82

72

78

67

79

107

548

598

403

849

447

343

350

213

1034

Exact question wording: (C15) Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near your community? Consult the 1989 questionnaire in Appendix B for the

wordings of the demographic measures.
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* Democrats were more likely (28%) to mention other local projects

than were Republicans (18%).

* Environmental supporters were more likely (33%) to mention

other local projects than were respondents with no environmental group

affiliation (21%).

Analogs Located Elsewhere

Data presented in Table 3-26 show comparisons among various

demographic groups. Significant differences were found among the

following groups:

* Women were more likely (37%) than men (28%) to cite projects

located in other places that affected their feelings about the LLRW

project.

* Respondents with a college education were more likely (38%) to

cite projects in other places than were high school graduates (28%) and

those without a high school diploma (27%).

* Regional variation among respondents who cited projects in other

places was not significant, ranging from 29% in Southwest Michigan to

36% in Southeast Michigan. The following projects were the most

commonly cited in each region:

* Thirty-six percent of respondents in Southeast Michigan

mentioned the Three Mile Island nuclear reactor, while 19%

mentioned the Chernobyl nuclear accident, and 18% mentioned

general pollution concerns, especially water contamination.

* General pollution concerns, especially water contamination,

were mentioned by the most respondents in three other regions of

the state: Southwest Michigan, 38%; Central Michigan, 33%; and the

Upper Peninsula, 40%. Three Mile Island was mentioned by the

second highest percent of respondents in these same three regions:

Southwest Michigan, 26%; Central Michigan, 18%; and the Upper

Peninsula, 21%.

* In the Northern Lower Peninsula, most respondents cited

Three Mile Island (33%), followed by general pollution concerns,

especially water contamination (32%).

* In Central Michigan, 17% of the respondents also

mentioned national nuclear projects.
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* Environmental supporters were twice as likely as those with no

environmental group affiliation (51% to 28%) to cite projects in other

places that affected their feelings about hosting the low-level radioactive

waste storage facility.

TABLE 3-2*

Relationship between Respondent Characteristics

and Analogs Located Elsewhere

Yes

No

All Michigan Residents

33%

Sex

Men

28%

Women

37%

Age

<30 years

29%

30-49 years

37%

50-64 years

30%

65 +

28%

Education

< High School

27%

High School Graduate

28%

Some College

38%

College Graduate

38%

Income

< $15,000

31%

$15-24,999

30%

$25-34,999

29%

$35-49,999

34%

$50,000 +

40%

Region

Southeast Michigan

36%

Southwest Michigan

29%

Central Michigan

30%

Northern Lower Peninsula

31%

Upper Peninsula

30%

Employment

Employed

34%

Unemployed

35%

Not in Labor force

29%

Place of Work

Work outdoors

27%

Work indoors

33%

Other

41%

Union Household Member

Yes

35%

No

31%

Party Identification

Republican

29%

Democrat

33%

Independent

36%

Environmental Supporter

Yes

51%

No

28%

67

72

63

71

63

70

72

73

72

62

62

70

71

66

60

64

71

70

69

70

66

65

71

73

67

59

65

69

71

67

64

49

72

1253

580

672

231

497

273

248

168

483

259

339

251

228

258

233

236

214

269

258

243

269

713

50

481

107

548

598

403

849

447

343

350

213

1034

Exact question wording: (C16) Have there been projects located in other places which have affected your feelings

about hosting a low-level radioactive waste project near your community? Consult the 1989 questionnaire in

Appendix B for the wordings of the demographic measures.
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SUMMARY OF STATEWIDE DEMOGRAPHIC FINDINGS

Across the entire state and in every region, a majority of respondents

opposed siting an LLRW storage facility near their community. In terms

of local siting, opposition was strongest in the Upper Peninsula and

southeast Michigan, while it was weakest in southwest Michigan.

When asked about siting an LLRW storage facility elsewhere in

Michigan, a slight majority of state residents favored such an alternative.

A regional breakdown indicates that the proportion of people who

opposed construction of the facility in Michigan increased the farther

north one goes. Upper Peninsula residents were more likely to oppose the

construction of the facility both near their community and elsewhere in

Michigan. Respondents in southwest Michigan were more likely than

residents elsewhere to favor construction of the facility in Michigan and

near their community.

Respondents in southwest Michigan also were least likely to cite

analogous projects as having affected their feelings about hosting an

LLRW facility near their community. In addition, residents of this region

of the state were somewhat more likely to see more advantages and fewer

concerns associated with the facility. Overall they also tended to be one

of the more knowledgeable groups in the state as demonstrated by the

knowledge measures.

Reflecting their low levels of support for the project, Upper

Peninsula residents also were more likely to recognize concerns associated

with an LLRW storage facility. These residents also tended to have low

levels of knowledge about radiation and waste disposal practices, as

demonstrated by the knowledge measures.

Some demographic groups were more likely than others to differ. For

example, men and women had differing views about several aspects of an

LLRW storage facility. Men tended to be more knowledgeable and were

more supportive of the project than were women. Women were more

likely to associate concerns with the facility and to consider social

monitoring important.

While respondents who were active in environmental groups were

more knowledgeable about the facility and more likely to cite analogous

projects, they generally were not more likely to cite concerns or to

evaluate organizations differently than respondents who were not active

with such groups. Significant differences also were found among such

groups as income and education; however, union membership and place

of work did not appear to have a great influence on respondents' views.
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CHAPTER FOUR

HILLSDALE-AREA ETHNOGRAPHIC STUDY FINDINGS

INTRODUCTION

The public has become increasingly sensitive to issues concerning the

disposal and management of solid, hazardous and radioactive wastes.

Since the passage of the National Environmental Protection Act (NEPA)

in 1969, social and cultural variables have become integral components of

the environmental impact assessment process (Hyman and Stiftel 1988;

Derman and Whiteford 1985; Millsap 1984; Rossini and Porter 1983;

Finsterbusch et al. 1983, 1981; Geisler et al. 1982; Bowles 1981;

Finsterbusch and Motz 1980; Dickens and Hill 1978). In keeping with

regulations deriving from NEPA, the LLRW Authority requested an in-

depth study to gain a better understanding of the social and cultural

impacts and perceived risks that may be associated with siting a proposed

LLRW isolation and storage facility in Michigan.

The assessments of social and cultural impacts vary in their purpose

and content. One type of social evaluation concerns "perceived risk," or

risk as it is seen and evaluated by the public. Specialists often use

perceived risk to refer to what they view as an irrational, fearful public

response to risks (Hance et al. 1988; Okrent 1980; Cohen and Lee 1979;

Haefele 1979; Lave 1979; Maxey 1979; Rasmussen 1975; Starr 1972). The

tendency to regard public perceptions of risk as superfluous to the

environmental impact assessment process is known as "the fallacy of

dismissing the layperson" (Shrader-Frechette 1988: 155-157). Studies have

shown, however, that public response often is based on the evaluation of

factors different than those used in technological calculations of risk

(Fitchen 1989; Freudenburg 1988; Shrader-Frechette 1988, 1985). These

"public factors" may include weakness of a project's management structure,

low public levels of scientific knowledge, lack of experience with

technological controls, lethality of substances to be managed, or impacts
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on home and homeownership; so, too, may the public base its evaluation

on issues such as equity, voluntariness and justice (Fitchen 1989; Curtis

1988; Freudenburg 1988; Shrader-Frechette 1988, 1985; Slovic and

Fischoff 1983; Fischoff 1980, 1978).

A research team from the School of Natural Resources (SNR) and

the Institute for Social Research (ISR) at The University of Michigan has

had a long-standing interest in the public perception of risk. Why and how

populations respond to some risks associated with radioactive waste has

been a subject of the team's study among (1) rural residents responding

to proposed high-level radioactive waste disposal in southern Mississippi,

(2) members of 16 Native American tribes responding to high-level

radioactive waste disposal at Yucca Mountain, Nevada, (3) members of

seven Native American tribes responding to low-level radioactive waste in

the Mohave Desert of California, and (4) rural residents responding to the

Superconducting Super Collider (SSC) in southeastern Michigan. The SSC

project demonstrated that different degrees of perceived risk can influence

how residents respond to project proposals.

Early in 1988, the SNR/ISR research team proposed to study the

distribution and impact of projects that the public might perceive as

analogous to the proposed LLRW storage facility. Soon after this effort

began, word spread that a location in the Hillsdale area was under special

consideration as a site for a low-level radioactive waste facility. Although

this rumor was not true, a large number of people in the Hillsdale area

believed that their community had been selected as the site for the

proposed Michigan LLRW isolation and storage facility. In effect, the

community "self-designated" as a facility site (Jackson Citizen Patriot,

8/1/88: 4A).

The Hillsdale-area "self-designation" manifested itself in a variety of

ways as the community organized and mobilized its resources to oppose

the facility. A local group called the Hillsdale Organization for the

Preservation of the Environment (HOPE) formed to protest the perceived

siting. Local papers provided extensive coverage of the issue (Hillsdale

Daily News, 8/10/88: 4A). Local activists linked with other concerned

citizen groups in the region, held media events, and organized a protest

rally in August, 1988, that drew an estimated 3,000 people. The following

September, the LLRW Authority held a large public meeting where the

commissioner of the Authority answered residents' questions for several

hours. Since that time, the siting issue has appeared regularly in the local

papers and HOPE has remained a strong organization.
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The Hillsdale self-designation provided a unique opportunity to

understand the community impacts and responses that may occur during

the LLRW storage facility siting process. The SNR/ISR research team

hypothesized that social responses to the perceived siting would be similar

to those incurred during the actual siting of an LLRW storage facility. To

study these responses, the SNR/ISR research team designed and

conducted an ethnographic study in the greater Hillsdale County area, a

geographical region known locally as the "tri-state area" of Michigan,

Ohio, and Indiana. Map 4-1 illustrates this region. The circular area on

the map indicates the extent of the study area in relation to the 11

counties in which interviews were conducted.

Ethnographic research, which incorporates both survey research and

participant observation, was conducted in the Hillsdale area. Unlike

telephone or mail surveys, ethnographic research demands that researchers

actually live for an extended period in the community they are studying

(Preister 1987; Agar 1986, 1980; Chambers 1985; Pelto and Pelto 1984;

Spradley 1979). Ethnographers, as these researchers are called, therefore

were able to observe first-hand the community's response to the self-

designation event. To the extent that they lived and worked in the study

area, ethnographers also participated in daily community activities such as

grocery shopping, buying gas for their cars, eating out, visiting the library,

or engaging residents in a friendly lunchtime chat. The process of

participating in and observing community affairs is known as "participant

observation" and is commonly accepted as a cornerstone of ethnographic

research (Agar 1986, 1980; Chambers 1985; Pelto and Pelto 1984;

Spradley 1979).

In addition to participant observation, the Hillsdale-area

ethnographic study also consisted of in-depth interviews with key contacts,

media review, and personal interviews with randomly selected respondents.

Personal interviews followed a structured survey questionnaire that

focused on issues of science and technology, knowledge of radiation and

radioactive waste management, trust in various organizations, and

awareness of and belief in the Hillsdale self-designation rumor. Because

personal interviews are conducted on a face-to-face basis, ethnographers

are able to understand community responses on a much more personal

basis than is obtained by using other forms of survey research (Spradley

1979). In addition, the Hillsdale-area survey provided quantitative and

qualitative data to measure potential project impacts and the relationships

between them, thereby allowing holistic analysis of community risk
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MAP 4-1

Geographical Area of the Hillsdale Ethnographic Study
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perception. Recent studies demonstrate how this mix of qualitative and

quantitative social data have contributed to the process of policy

formulation (van Willigen et al. 1989).

Three ethnographers from The University of Michigan spent seven

weeks living and conducting ethnographic research from a location in

Allen, Michigan, a village located roughly ten miles west of the city of

Hillsdale. Each ethnographer drove to the randomly selected respondent's

residence to schedule an interview appointment or, if the respondent was

willing, to conduct the interview at that time. Thus, ethnographers not only

were able to collect survey data, but were afforded the opportunity to

experience the geography of the area and to observe the interaction of

area residents with their environment.

Interview questionnaires for both the Hillsdale study and the 1989

statewide telephone survey (see Chapters Two and Three) derive, in part,

from the results of a small-scale statewide telephone survey of attitudes

regarding the LLRW issue, conducted by ISR in 1988. These survey

instruments were designed to compare selected results from all three

studies. Ethnographers conducted 122 face-to-face interviews of residents

in the Hillsdale area. Each interview lasted about 45 minutes.

Respondents were asked up to sixty-five questions, depending on their

awareness of project issues. A response rate of 74% was achieved. A more

detailed description of ethnographic field methods is provided in Chapter

Five: Research Methods.

THEORETICAL AND CONCEPTUAL OVERVIEW

The remainder of this chapter is divided into four sections, three of

which discuss different aspects of community response to the Hillsdale-

area self-designation event: (1) the Hillsdale-area response as the function

of a "risk perception shadow," (2) possible causes of the Hillsdale-area risk

perception shadow, and (3) a comparison of Hillsdale and statewide

survey findings. The fourth section concludes the chapter by summarizing

the major research findings discussing the experience of conducting an

ethnographic study in the greater Hillsdale area. Below is a detailed

outline of these four sections.
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Hillsdale Area Responses: A Risk Perception Shadow

In this chapter both the technical calculation of risk by specialists

and the public's perceived risk are viewed as valid, although potentially

different measures of risk (Fitchen 1989; Curtis 1988; Freudenburg 1988;

Shrader-Frechette 1988, 1985; Fitchen et al. 1987; Johnson and Covello

1987; Raden et al. 1987). The term "perceived risk" is used to refer to risk

as it is assessed by the public. This chapter specifically focuses on

localized perception of risk and its effect on communities. Social impact

assessment research has suggested that sensitive projects, or at times just

their proposal, have left behind what is termed a "risk perception shadow":

a predisposition to distrust projects involving potential adverse

health or social impacts and to doubt agency or company

statements regarding the potential dangers associated with these

projects (Stoffle et al. 1987:6).

A risk perception shadow (RPS) is hypothesized to affect residents

in a geographical area surrounding a project or a proposed project

location. The extent and influence of an RPS is determined by many

factors, including how people perceive a project's potential to affect their

lives. Residents living within an RPS may respond negatively to future

development proposals or in other ways alter their behavior. Although

political units are major channels for public response, risk perception

shadows often cross political boundaries. Because risk perception shadows

may endure for long periods of time, developing an understanding of them

is an important component in evaluating sensitive projects.

The first section of this chapter examines the development of a

Hillsdale-area risk perception shadow. Findings from the Hillsdale-area

ethnographic study indicate that the RPS developed out of a three-step

process of community impact. The first step in this process involves

awareness of a special threat. People must first be aware that a potential

risk exists before they can react to it. The introduction to this report

presented four distinct populations that potentially could be affected by

the LLRW project. Because the LLRW project is a state project it is

likely that all state residents could be aware of and perceive potential

risks from the proposed LLRW storage facility. The LLRW storage

facility, therefore, presents an initial level of risk to all state residents.

The Hillsdale self-designation rumor, however, has presented residents in
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the greater Hillsdale area with additional levels of risk by suggesting that

part of the state has either been preselected as the location for an LLRW

storage facility, or is one of two or three locations being considered

statewide. Awareness of this rumor, therefore, represents the first step in

the process of risk perception and potential community impact.

The second step in the process involves initial belief in the self-

designation rumor. Because the entire state actually is under consideration

for an LLRW storage facility, the element of belief is a less salient issue

for state residents. However, the Hillsdale self-designation reflects local

rumors, not state policy. In fact, concurrent with the spread of the self-

designation rumor, state officials attempted to allay residents' fears by

distributing considerable information refuting the rumor. This conflicting

information caused some Hillsdale-area residents to become confused

about the level of threat facing their community. Others either did or did

not believe the rumor. Therefore, the element of belief in a special threat

is a very salient issue for many Hillsdale-area residents. Those residents

who initially believed the message, and therefore perceived themselves to

be specially threatened by the facility, represent the second step in the

process of community impact.

The third and final step in the process involves the communication

and distribution of perceived risk throughout the greater Hillsdale area. The

self-designation rumor was initiated by local and statewide concerned

citizens groups. From that point, however, the process of communication

most likely would follow two paths: media or social networks.

A body of literature in the social sciences points to the importance

of social networks in sharing and exchanging culturally valued resources

(Wolfe 1978; Foa 1971; Freeman 1968; Bott 1957; Barnes 1954; Firth

1951). Culturally valued resources may range from concrete items such as

goods, money, and services, to abstract items such as love, status, and

information (Foa 1971: 347). More recently, the social sciences, especially

anthropology, have employed social network theory to the communication

of perceived risks (Stone 1989; Wolfe 1986; Douglas 1985; Gross and

Rayner 1985; Soderstrom et al. 1984; Neal 1983; Rayner 1983; Douglas

and Wildavsky 1982). These studies suggest that peoples' perceptions of

and responses to risk are based primarily, though perhaps not exclusively,

on interactions with members of their social networks. One's social

networks provide the arena within which resources, such as information

about risks, are mutually shared and evaluated. Social perceptions of risk

are developed and reinforced through such group interaction.
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Contrary to the social network model of risk communication, other

researchers suggest that people will base their opinions on the information

they receive through various media sources, particularly newspapers

(Sandman et al. 1987; Budd and Ruben 1987). The emphasis here is on

personal acquisition and evaluation of information on risks. While people

may discuss this information with their peers, the argument is that the

media are a person's initial source of information about risk. However,

the media have been criticized for a tendency to cover only events that

are dramatic, concrete, negative, and expose corruption, presenting the

public with the biased perception that all regulators and officials support

the interests of industry instead of those of the public (Keeney 1986).

Regardless of how the self-designation rumor was communicated,

belief in the rumor spread rapidly throughout the Hillsdale area. This

third step completed the impact process and resulted in the development

of the Hillsdale-area risk perception shadow. This shadow presented

researchers with several questions regarding the self-designation message.

First, how far from the Hillsdale area did awareness of the message

extend? Second, how far from the Hillsdale area did initial belief in the

message extend? Third, what kinds of concerns or advantages did people

living in the area associate with the LLRW storage facility? And fourth,

given that information refuting the self-designation message was

disseminated throughout the area, how long did belief in the message

persist? These questions were addressed by mapping the geographic extent

of the shadow according to awareness of and initial belief in the self-

designation rumor, and by the level of concern respondents expressed over

harm from radiation.

The Hillsdale-area risk perception shadow first was mapped by the

geographic extent of awareness of the self-designation rumor. Second, the

shadow was mapped by the geographic extent of those people who had

heard and initially believed the self-designation rumor. Based on the map

of these initial believers, unique features of the risk perception shadow

are identified and discussed. These features include (1) the core area of

the shadow, (2) a contiguous area of perceived risk, and (3) islands of

perceived risk. The core area of the shadow is that part in which the

intensity of awareness of and belief in the self-designation message are

greatest. The contiguous area of perceived risk is a geographical area of

the shadow in which, because of environmental, political, or other factors,

residents perceive themselves to be at risk from the LLRW storage

facility. Islands of perceived risk are geographical areas that lie on the
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outer fringes of the shadow. As with the contiguous areas of perceived

risk, risk perception islands may develop out of the perception that factors

unique to a given area (e.g., primary transportation routes and junctures)

expose the residents of that area to increased risks were an LLRW

storage facility to be located nearby. On the other hand, while residents

from these areas may perceive the facility as a "risky" venture, many may

think they are far enough away from the facility site to not experience

adverse social or environmental impacts. In fact, people living in islands

of perceived impact may actually perceive positive impacts from the

project, such as the benefits of centralized storage and control as well as

possible employment opportunities. Third, the shadow was mapped by the

geographic extent of intensity of concern people associated with having an

LLRW storage facility near their community. And finally, the persistence

of belief in the self-designation rumor was examined in terms of the

persistence of individual and community beliefs; specifically, whether these

beliefs changed over time and, if so, in what ways they changed. Together,

awareness of, and initial and persistent belief in the Hillsdale self-

designation message comprise the Hillsdale-area risk perception shadow.

People residing within this shadow perceive themselves to be at risk from

the proposed LLRW storage facility and therefore stand to experience the

greatest social impact.

Possible Causes of the Hillsdale-area Risk Perception Shadow

The second section of this chapter addresses four different possible

causes of the Hillsdale-area risk perception shadow. These possible causes

include (1) the effect of analogous projects or events; (2) the effect of the

type of respondent employment; (3) the effect of "other factors" such as

media attention, knowledge of the positive uses of radiation, awareness of

the negative effects of environmental contamination, and the sometime

clandestine actions of public officials; and, (4) the effect of local trust in

various organizations to operate, monitor, or disseminate information

regarding the proposed LLRW storage facility.

The first possible cause examined in this section is the effect of

analogous projects or events. Previous studies have indicated that local

experience with controversial projects, programs, or events can influence

the way communities perceive and respond to future project proposals

(Stoffle and Traugott 1988; Stoffle et al. 1988, 1987; Krannich and Little

1989, 1988). Residents often consider new project proposals to be
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analogous to existing projects. While people tend to be more familiar with

projects near their community, or "local analogs," awareness of projects or

events on a global scale (global analogs) also can influence local attitudes

toward project proposals. This phenomenon is evident in recent events

such as the core meltdown at the Chernobyl nuclear power plant in the

Soviet Union, and its effects on public perceptions of the safety of the

nuclear industry in this country.

The second possible cause examined in this section is the effect of

the type of respondent employment. It has been hypothesized that there

is a relationship between type of work and attitudes toward the proposed

LLRW storage facility. Specifically, researchers expect employment that

brings people into contact with hazardous materials or facilities will

influence their perceptions of the ability to safely manage them.

Researchers have further hypothesized that employment which ties people

closely to the natural environment, for instance, farmers, also will

influence their perception of the proposed LLRW storage facility. These

types of employment may predispose people to believe the self-

designation message, thereby affecting the development of the Hillsdale

RPS.

The third possible cause examined in this section is the effect of

"other factors." Ethnographic research provided respondents with the

opportunity to express in their own terms any additional factors they

consider to have influenced their attitudes regarding the proposed LLRW

storage facility. Researchers expect that those factors commonly

mentioned throughout the Hillsdale study area also may predispose

people to believe the self-designation and influence the development of

the RPS.

And last, the fourth possible cause examined in this section is the

effect of local trust in various organizations to operate, monitor, or

disseminate information regarding the proposed LLRW storage facility. If

an LLRW isolation facility is sited in Michigan, government or private

organizations will operate, monitor, and continue to inform the public

about the project. Although state and federal requirements for the project

must be met, policy makers will have some discretion about the type of

organizations involved and the extent of their involvement. For example,

environmental and social monitoring often is conducted by monitoring

committees comprised of representatives from federal, state, and local

governmental agencies, as well as citizen organizations and private

industry. It is generally accepted that "monitoring is necessary to detect
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unanticipated problems and signal the need for corrective action" (Armour

1988: 249). The composition of these committees is determined mainly by

legal mandate (Michigan P.L. 204), but the level of organizational

representation on the committee can be significantly influenced by local

judgments of the trustworthiness of the organizations involved.

The concept "trust" has received increased attention as a topic of

social scientific inquiry (Stone 1989, Bord 1987, Lewis and Weigert 1985,

Barber 1983, Luhmann 1980, Markovitz and Deutsch 1980, Miller 1979,

Bok 1978). Social scientists generally conceptualize trust as a ..."property

of collective [social] units, not of isolated individuals. Trust is applicable

to the relations among people rather than to their psychological states

taken individually" (Lewis and Weigert 1985: 968). In that respect, trust

reflects shared societal values more than the sum of individual opinions

(Bella et al. 1988:41).

As a reflection of societal values, trust is manifest in ... "the

expectations social actors have of one another" (Barber 1983: 9). "Social

actors" may include any corporate groups such as formal and informal

associations, organizations, cooperatives, or committees, as well as other

non-corporate groupings based on age, sex, religion, occupation, ethnicity,

geographic location, and so on (Holy 1985; Partridge 1984). Viewed in

terms of expectations, trust embodies at least two major elements: (1) the

expectation of technically competent role performance from those

mutually involved in social relationships and systems, and (2) the

expectation that partners in a social interaction will carry out their

responsibility in certain situations to place others' interests before their

own (Stone 1989; Barber 1983).

Other regional compacts have approached the LLRW problem with

the assumption that a community's trust in organizations is dependent

upon the type of tasks they will perform; for example, facility operation,

environmental monitoring, or information brokerage. Under this

assumption, it would be preferable to have these tasks conducted by those

organizations the public trusts most to perform them. While task

separation appears to be a logical means for understanding community

trust, ISR/SNR researchers believe that the levels to which a community,

in this case the greater Hillsdale area, trust different organizations is more

a function of how technically competent the community expects an

organization to be and how concerned the community expects an

organization to be with protecting local interests than it is the type of

tasks the organization would perform. In other words, community trust
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depends more on "expectations" than on "type of task." As an adjunct to

the "trust as expectation" hypothesis, ISR/SNR researchers believe that a

community's expectations of organizational competence and concern are

related to issues such as access to resources, expertise, and training,

proximity to the LLRW storage facility, bribery, shared values and

experiences, and local control.

To explore these questions further, a section of the Hillsdale study

questionnaire contained questions about the trustworthiness of

organizations that might operate or monitor an LLRW storage facility, or

which may disseminate information regarding the project. Low levels of

trust in the ability of select organizations to operate or monitor an LLRW

storage facility, or to disseminate information regarding the project, may

help to explain the development of the Hillsdale-area RPS. To see if level

of trust in the Hillsdale area is low relative to that of the state,

comparisons are made between Hillsdale-area and statewide survey

populations.

Hillsdale/Statewide Comparisons

The third section of this chapter compares key measures of public

attitudes toward the LLRW issue in the Hillsdale area and the state of

Michigan to find out if people in the Hillsdale area are typical of other

people in Michigan. Similar questions were asked in both the Hillsdale-

area study and the 1989 statewide survey, but the ordering of questions

was slightly different and the Hillsdale-area study had additional

questions.

The Hillsdale-area study describes the potential effects on

communities involved in the LLRW storage facility siting process in

Michigan. Because the Hillsdale-area study is a case study of only one

rural community in Michigan, there is a question of how applicable study

findings are to other communities in Michigan. If the Hillsdale-area is

atypical, it will be more difficult to extrapolate findings to communities

involved in the LLRW siting process statewide. If Hillsdale-area

respondents prove to be largely typical of respondents elsewhere in

Michigan, then other communities in Michigan may respond to a potential

LLRW storage facility siting or perceived siting in a manner similar to

residents of the Hillsdale area. Social scientists in general, particularly

anthropologists, suggest that other factors such as social networks and

community structure, also can affect community response (Douglas 1985;
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Gross and Rayner 1985; Wuthnow et al. 1984; Douglas and Wildavsky

1982; Wolfe 1978; Foa 1971; Freeman 1968).

Because some residents in the Hillsdale area organized around issues

concerning the location of an LLRW storage facility locally and in

Michigan, it could be hypothesized that a higher percentage of Hillsdale-

area residents would be opposed to the location of an LLRW storage

facility than on the average, either as a result of the self-designation or as

a condition which precipitated it. Those citizens who object to locating

facilities generally considered "undesirable" (e.g., landfills, prisons,

industrial or commercial facilities) in or near their community while

supporting such facilities away from their community are often referred

to as NIMBYs. NIMBY, an acronym for "Not-In-My-Back-Yard," describes

a type of public response which says, in essence, "it has to go somewhere,

but not here." Peele (1980) has stated that:

Unlike the 'tragedy of the commons' (Hardin 1968) where

people overuse or misuse a public resource (public good) such

as air or water, people commonly avoid their share of a public

responsibility for siting noxious or undesirable facilities which

fulfill essential public purposes. This results in the 'inverse

tragedy' of the commons, through aversion or shunning of

responsibility for 'public bads.' Whereas everyone agrees that

waste repositories must be sited somewhere, and we will benefit

from the existence of properly managed facilities, the 'not here'

response is well-nigh universal.

By and large, a NIMBY response derives from the fear of loss of control,

destruction of community, and lack of equitable risk distribution (Wolf

1987; Carnes et al. 1982). Through comparison with the statewide survey

population, researchers can examine the degree to which people in the

Hillsdale area exemplify the NIMBY response, and can determine if this

response is consistent with the potentially affected population of state

residents.

Finally, previous studies suggest that there is a positive correlation

between increased levels of knowledge regarding a project and support for

the project (Stoffle et al. 1987; Miller 1983b; Kasperson et al. 1980;

Mazur 1975). Other studies have indicated that knowledge does not

necessarily increase support for a project so much as it increases the

likelihood that someone will have an opinion regarding the project
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(Bultena et al. 1977; LaPorte and Metlay 1975). Based on three

knowledge measures used in the Hillsdale study, support and opposition

is examined in terms of locating the facility near one's community and in

terms of locating it elsewhere in the state. Data from the Hillsdale study

are compared to those from the statewide survey and a conclusion is

drawn regarding the relationship between knowledge and support for the

LLRW storage facility.

Summary of Hillsdale-area Study Findings

The fourth section of this chapter summarizes the major findings of

the sections that precede it. The point is made that researchers were able

to (1) devise a method for identifying and mapping the existence of a risk

perception shadow in the Hillsdale-area; (2) trace the inception,

communication, and distribution of and persistent belief in the Hillsdale

self-designation message; (3) identify other factors that influenced the

development, character, and persistence of both the self-designation

message and the risk perception shadow, and; (4) through comparison

with statewide survey data, identify the Hillsdale response as typical of

response to the LLRW project throughout the state. The section, and the

chapter, concludes with a discussion of the experience of conducting an

ethnographic RPM study in the greater Hillsdale area and suggests that

the Hillsdale-area ethnography provides a window into the community

effects of and social responses to actual designation as the location for an

LLRW storage facility.

HILLSDALE-AREA RESPONSES: A RISK PERCEPTION SHADOW

This section of the chapter presents research data regarding the

formation of the Hillsdale-area risk perception shadow, a process

triggered by the Hillsdale self-designation rumor. This rumor essentially

contained the message that a location near the community of Hillsdale,

Michigan, had either been selected as the LLRW storage facility site or

was one of a few, sites receiving special consideration. The geographical

extent and continued persistence of this message comprises the Hillsdale

risk perception shadow.

The Hillsdale self-designation event and its social impacts are

studied from three perspectives (1) impact process, (2) impact outcome,

and (3) impact persistence. In the Hillsdale-area study, the impact process
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includes (a) awareness of the Hillsdale-area self-designation rumor,

specifically that the Hillsdale area either had been selected as the LLRW

site, or was one of a two or three locations being considered statewide;

(b) initial belief in the self-designation message; and (c) the spread or

communication of this belief throughout the community. The impact

outcome, or result of the impact process, is the creation of a risk

perception shadow. The shape of this shadow was measured by recording

the spatial extent of (a) awareness of the self-designation self-designation

message, (b) initial belief in the rumor, and (c) the concerns or risks

people associate with having an LLRW storage facility located near their

community. If individual concerns are widely shared by others in the area

they will become salient community issues. Impact persistence has been

defined as the degree to which respondents in the Hillsdale-area

continued to believe the self-designation message, despite the

dissemination of information to the contrary.

Impact Process: Awareness of the Hillsdale Self-designation Rumor

The boundary of the Hillsdale-area risk perception shadow is

defined, in its broadest sense, by the awareness of potential risks or

impacts associated with siting an LLRW storage facility nearby. While the

notion of "risk" generally carries negative connotations (e.g., risks to health

or environment), potential impacts cover positive effects as well (e.g.,

benefits of centralized control and storage, employment, and educational

opportunities). It is hypothesized that residents must be aware that a

potential risk exists before they can be affected by it. The first step in the

Hillsdale-area self-designation impact process is awareness of a special

LLRW-related rumor in the greater Hillsdale area, referred to in this

report as the self-designation message. To ascertain which people in the

Hillsdale study area were aware of the message, all respondents were

asked if they heard that a location in the Hillsdale area had been chosen

or considered as the location for a radioactive waste disposal facility.

Exactly half (50%) of all survey respondents indicated that they were

aware.

The Hillsdale-area RPS is characterized by what messages were

heard and how these messages were distributed. The term "heard" refers

to any means of obtaining information, be it written, visual, or spoken. At

the time the Hillsdale study was being conducted, at least three different
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messages regarding the LLRW project had been or were being

disseminated throughout the community by a variety of sources.

Type of Message

Respondents who were aware of a special LLRW-related rumor in

the Hillsdale area were read a list of these three messages and were

asked to indicate the one which most accurately reflected what they had

heard about the LLRW issue. Table 4-1 lists the percentage of these

respondents (50% of all respondents) that had heard each of these

messages.

TABLE 4-1

Respondents Aware of the Hillsdale Self-designation Rumon

Percent Hearing Each of Three Messages

(N»61)

Message

1. The Hillsdale area had been selected as the facility site. 10%

2. The Hillsdale area was one of a few sites under consideration. 60

3. The Hillsdale area was under consideration, but no more so

than any other site in the state. 25

4. Both (1) and (2) above. 2

5. (1), (2), and (3) above. 2

6. Both (2) and (3) above. 1

100%

Exact question wording: (H1A) (IF YES TO HI) Which of the following statements most accurately reflects what

you have heard about this issue? (Read 1 - 3 and circle one heard)

Respondents who said they either had heard statements (1) or (2),

or heard both statements (1) and (2) together, have been defined as

having become aware of a special threat during the summer of 1988.

Nearly three quarters (72%) of the aware respondents (or 37% of all

respondents) indicated that they had heard statements (1) and (2).

To provide a visual understanding of how awareness of the self-

designation message relates to distance from the city of Hillsdale,

respondents were grouped into seven successive five-mile zones. The

relationship of awareness to distance is expressed in Figure 4-1 as a

percentage of all respondents in each zone who were aware of the

message.
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Figure 4-1 illustrates that aware respondents lived as far away as 35

miles from the city of Hillsdale. Awareness decreases with distance from

Hillsdale. As shown in Figure 4-1, the proportion of aware respondents

decreases from 100% within ten miles of the city of Hillsdale to 21%

thirty-five miles away. Therefore, awareness is more likely to be

concentrated toward the center of the study area. This confirms the RPS

hypothesis by illustrating that potentially affected populations exhibit

greater levels of perceived risk the closer they are to a proposed or, as in

the case of the Hillsdale area, rumored location for an LLRW storage

facility.

Impact Process: Initial Belief in the Self-designation Message

The second step in the Hillsdale-area self-designation impact process

is initial belief in the self-designation message. What people hear forms

the basis upon which they establish perceptions and beliefs about risk to

themselves and their communities. Some people will hear about a special

threat but not believe it actually exists. Others will both hear and believe.

This latter group (31% of all respondents) is referred to in this report as

initial believers. The spatial distribution of initial believers defines more

narrowly the extent of the risk perception shadow. Because these

respondents initially believed the Hillsdale self-designation message,

researchers hypothesized that they would experience more numerous and

intense social impacts than respondents represented by the previous three

levels of perceived risk.

Impact Process: Communication and Distribution of the Self-designation

Message

The third and final step in the Hillsdale-area self-designation impact

process involves the spread of the self-designation message, and the sense

of impending threat associated with it, throughout the greater Hillsdale

area. Key to understanding the community impact process is the means by

which risk is distributed. In other words, how do people come to perceive

certain risks? Once they perceive themselves or their community to be at

risk, do they pass this information on to others? And subsequently, are

peoples' responses to perceived risks related to the way in which these

risks were communicated?
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Source of Information: Media or People?

People have two basic sources of information: the news media and

other people in their social networks. Of interest is which source, if either,

respondents considered more important for finding out about potential

risks and establishing their opinions about them. After being asked what

they first believed about the possible siting of an LLRW storage facility

in the Hillsdale area, aware respondents were asked if, when establishing

their first opinion regarding the LLRW issue, they relied more on the

media or on people they know. Fifty-nine percent of these respondents

(or 30% of all respondents) reported that they first relied on the media,

32% (or 16% of all respondents) said they relied more on people they

knew, and three percent relied on another source.

Type of Information Source

What media information source(s) did Hillsdale-area respondents

rely upon when they formed their first opinions? After respondents

reported whether they relied more upon the media or people, they were

asked what kinds of media or what kinds of people they relied upon the

most. Table 4-2 lists the percentage of media sources mentioned by

respondents claiming to have relied on the media when forming their first

opinions. All sources of media information relied upon were recorded, so

the sum of percentages is greater than 100.

TABLE 4-2

Media Sources Relied Upon When Establishing First Opinion

(Percentage Indicating that a Media Source was Relied Upon)

(N=61)

Media Sources

Newspaper 92%

Radio 45%

TV 37%

Other 0%

Exact question wording: (HIE) (IF RESPOND "MEDIA" TO HID) What kinds of media did you rely upon?

(Check all mentioned.)

The data in Table 4-2 indicate that of those people who relied upon

media when forming their first opinions, 92% reported that they had read

newspapers when forming their opinions. Radio and television also were
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important sources. Respondents cited no other media sources upon which

they relied when establishing their first opinions.

Respondents who reported that they relied more on people were

asked what kinds of people they relied upon the most. Table 4-3 lists the

percentage of kinds of people mentioned by respondents claiming to have

relied on "people" (32% of aware respondents) when forming their first

opinions. All sources of information relied upon were recorded, so the

sum of percentages is greater than 100.

TABLE 4-3

People Relied Upon When Establishing First Opinion

(Percentage Indicating that a Human Source was Relied Upon)

(N-61)

Social Network

Family/friends 64%

Co-workers 45%

People 43%

Other 21%

Activists 12%

Officials 8%

Exact question wording: (H1F) (IF RESPOND "OTHER PEOPLE" TO HID) What kinds of people did you rely

upon? (Check all mentioned.)

The data in Table 4-3 indicate that when forming their first opinions

about the self-designation, 64% of respondents said they relied on family

and friends. "Co-workers," "people they knew," and "others" each also were

relied upon more than officials or activists. Surprisingly, officials elected

or appointed to represent public constituencies were relied upon by only

eight percent of aware respondents. Perhaps even more surprisingly, while

local and state activists were primarily responsible for disseminating the

self-designation message throughout the greater Hillsdale area, only 12%

of aware respondents relied upon them when establishing their first

opinion.

Individual Responses to Perceived Threat

People may respond in many ways to a perceived threat. How

individuals respond to a perceived threat can influence their community's

response. To understand how some people in the Hillsdale area have

responded to their awareness of an LLRW-related rumor in the Hillsdale-

area, aware respondents were presented with a list of five different
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responses and were asked if, after they became aware of the rumor, they

responded in any of those five ways. Table 4-4 lists the percentage of

these respondents that acted in each of five ways. All actions taken were

recorded, so the sum of percentages is greater than 100.

TABLE 4-4

Responses to Awareness of the Hillsdale Self-designation

(Percentage of aware respondents)

(N=61)

Responses

a. Talk about it among family and friends? 71%

b. Talk about it with other community members or neighbors? 37%

c. Contact elected officials? 8%

d. Join a protest organization? 3%

e. Write a letter to the editor? 3%

Exact question wording: (H1K) After you became aware of this issue, did you do any of the following? (Read a

through e and check all applicable).

The data in Table 4-4 indicate that most aware respondents (71%)

responded by talking about it with their "family and friends," and by

talking about it with "other community members or neighbors" (37%).

Very few (8%) "contacted elected officials," and even fewer (3%) either

"joined a protest organization" or "wrote a letter to a newspaper or

magazine editor."

It is possible that people could have responded in ways other than

those presented in Table 4-4. In order to assess any additional actions

taken, aware respondents were asked if they had responded in any other

ways and, if so, what these responses were. Up to three additional

responses were recorded. Only nine percent of aware respondents claimed

to have responded in ways not recorded in Table 4-4. The most frequently

mentioned activities were attending a rally, signing a petition, researching

the issue, and talking about it with co-workers.

Mode of Risk Communication and Response

With the final step in the impact process being the communication

and distribution of risk, researchers decided to probe for relationships

between the ways in which respondents received information about

LLRW-related risks and the ways in which they responded to these risks.

As discussed previously, respondents were asked if their first opinion

regarding the LLRW project was based more on information received
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from the media or from social networks and if, after becoming aware of

the issue, they responded in any of number of listed ways. By

crosstabulating responses to these two questions researchers were able to

examine possible relationships between communication of and response

to the Hillsdale self-designation message.

Expected cell sizes in the two-way crosstabulation of these two

categorical variables were too small to justify presentation of a Chi-Square

test for a significant association between categorical variables. Still,

simple descriptive statistics indicate that regardless of whether

respondents relied more on media or social networks for receiving

information about LLRW-related risks, they overwhelmingly responded

either by "talking with family members" or by "talking with other

community members or neighbors." Somewhat surprisingly, a greater

percentage of respondents who relied on media (95%) than relied on

social networks (79%) claim to have responded by talking about the issue

with "other people." On the other hand, 21% of respondents who relied

on social networks responded in ways other than talking directly with

people, whereas only five percent of respondents who relied.on media

responded in other ways. These "other ways" include such actions as

"contacting elected officials," "joining a protest organization," and "writing

a letter to an editor." The introduction to this chapter discusses a body of

literature that suggests risk is primarily communicated through social

networks, and that such networks respond collectively to perceived risks.

Data from this study, however, indicate that only six percent of

respondents who had LLRW-related risks communicated to them through

social networks responded by joining or forming a protest organization.

Only two percent of respondents who received risk information through

the media responded the same way. The difference between these two

percentages was too small to support further statistical analysis. In other

words, the social network theory of risk communication and response is

not supported by the Hillsdale self-designation case study.

Initial Belief and Response

Researchers were interested in the effect belief in the Hillsdale self-

designation had on the ways in which people responded. To test this

effect, aware respondents were asked if, after they became aware of the

LLRW issue, they responded in any of five listed ways. Their responses

were then grouped according to whether they initially did or did not
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believe the self-designation message. The data show that initial belief had

little effect on the ways in which people responded to the LLRW issue.

For example, both believers (84%) and non-believers (99%)

overwhelmingly responded by talking about the issue with either family

and friends or with other community members or neighbors. Neither a

sizeable percentage of believers (16%) nor non-believers (1%) responded

in other ways, including contacting elected officials, joining protest

organizations, or writing letters to a newspaper or magazine editor. While

the number of responses for each cell in this comparison remain too small

to conduct a reliable test for statistical significance, the data suggest that

believers were more likely than non-believers, by a 67% to 33% margin,

to have taken some action in response to the LLRW issue.

Impact Outcome: A Risk Perception Shadow

The spread of Hillsdale self-designation message has cast a risk

perception shadow in the greater Hillsdale area. The shape of this shadow

or, in other words, the geographic extent of the shadow, can be mapped

according to awareness of the self-designation message, initial belief in

the message, and according to the type and degree of concern or

advantage associated with the LLRW project. To map the Hillsdale RPS,

researchers employed a simplified model that assumed the shadow to be

a circular area divided by concentric zones. Reality is, of course, more

complex. Ethnographers have found that environmental and political

factors have affected perceptions of risk, producing an RPS that, though

not perfectly circular in shape, is more circular than square. In other

words, the Hillsdale-area RPS was not constrained by county or other

political lines of demarcation.

Shape of the "Awareness" Shadow

The shape of the Hillsdale RPS was mapped first by awareness of

the Hillsdale self-designation message. Figure 4-2 describes the percentage

of respondents interviewed in each sample area who had heard that the

Hillsdale area either had been selected as the location for an LLRW

storage facility, or was one of a few locations under consideration

statewide. Each sample area was selected within a five-mile wide zone or

ring. An equal number of respondents were chosen within each zone.

Because each successive zone away from the city of Hillsdale covers a
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greater geographical area, all respondents were "weighted" in order to give

populations in all study zones equal representation. As a result, the

percentages listed in Figure 4-2 reflect calculations based on weighted

respondents, and are not always evenly divisible into the actual number

of interviews conducted in any one sample area. Transects are labelled by

their general direction away from the town of Hillsdale, and by the name

of the largest town near which they pass.

FIGURE 4-2

Shape of the Hillsdale-area Risk Perception Shadow:

Percentage of Aware Respondents Per Each Sample Area

(n = 0 to 3 each sample area; N = 122)

Increasing Distance in Miles from the City of Hillsdale -

10

15

20

25

30

35

Transect

Direction

Jackson, MI

NNE

100

100

100

40

33

67

0

Brooklyn, MI

NE

V

100

V

67

0

0

V

Addison, MI

E

100

100

V

100

57

V

100

Morenci, MI

ESE

100

100

100

0

50

0

0

Fayette, OH

SE

100

100

100

100

50

V

V

Pioneer, OH

SSE

100

V

100

100

100

V

0

Camden, MI

SSW

100

V

100

100

V

75

0

Freemont, IN

SW

100

100

100

100

0

50

0

Branson, MI

wsw

100

100

100

0

100

100

100

Tekonsha, MI

WNW

V

V

100

V

0

0

0

Marshall, MI

NW

100

100

100

50

0

0

100

Albion, MI

NNW

100

100

85

100

0

50

0

V ■ Void: vacant

sample areas or :

interviews refused

by respondents

Figure 4-2 demonstrates that the boundary of awareness extends at

least 35 miles from the city of Hillsdale. More importantly, however, with

the exception of void areas, all respondents within 10 miles of the town

of Hillsdale were aware of the self-designation message. This high level

of awareness clearly extends through the 15-mile zone, wherein all but

one of the non-void sample areas exhibited 100% awareness, to the 20-

mile zone, in which two thirds of all sample areas had 50% or greater
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awareness. Awareness declines significantly outside the 20-mile zone;

however, isolated pockets of awareness do exist from the 25- through 35-

mile zones.

Shape of the "Initial Belief Shadow

The saliency of the Hillsdale self-designation message was defined

more narrowly by the percentage of respondents who initially believed the

message. The shape of the Hillsdale RPS was accordingly mapped a

second time based on initial belief. To ascertain the initial beliefs of

respondents in the Hillsdale study area, those respondents who were

aware of the Hillsdale self-designation message (50% of all respondents)

were asked whether they believed it. Sixty-two percent of aware

respondents indicated that yes, they did believe.

Figure 4-3 describes the percentage of respondents interviewed in

each sample area who initially believed that the Hillsdale area either had

been selected as the location for an LLRW storage facility, or was one of

a few locations under consideration statewide. Each sample area was

selected within a five-mile wide zone or ring. An equal number of

respondents were chosen within each zone. Because each successive zone

away from the city of Hillsdale covers a greater geographical area, all

respondents were "weighted" in order to give populations in all study

zones equal representation. As a result, the percentages listed in Figure

4-3 reflect calculations based on weighted respondents, and are not always

evenly divisible into the actual number of interviews conducted in any one

sample area. Transects are labelled by their general direction away from

the town of Hillsdale, and by the name of the largest town near which

they pass.

It should be noted that this question asks respondents to recall a

belief established as much as seven months prior to the interview.

Although the accuracy of respondent recall has been questioned by some

experts, in this case it appears that respondent recall was generally

accurate. The lapse of time between the interview and the inception of

the self-designation rumor was relatively short (nine months). A low

percentage (3%) of respondents answering "don't know" to this question

also supports the likelihood of accuracy, because most respondents said

they remembered what they first believed.
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FIGURE 4-3

Shape of Ihe Hillsdale-arca Risk Perception Shadow:

Percentage of Respondents in Each Sample Area Who

Initially Believed the Hillsdale Self-designation Message

(n = 0 to 3 each sample area; N ■ 122)

Increasing Distance

in Miles from the

City of

Hillsdale -

• >

Transect

Direction

5

10

15

20

25

30

35

Jackson, MI

NNE

0

100

100

100

0

0

DH

Brooklyn, MI

NE

V

100

V

100

DH

DH

V

Addison, MI

E

100

100

V

0

0

V

50

Morenci, MI

ESE

100

100

100

DH

100

DH

DH

Fayette, OH

SE

0

100

100

100

0

V

V

Pioneer, OH

SSE

100

V

100

40

100

V

DH

Camden, MI

ssw

50

V

100

33

V

100

DH

Freemont, IN

sw

100

100

0

100

DH

100

DH

Bronson, MI

wsw

100

0

100

DH

0

100

0

Tekonsha, MI

WNW

V

V

0

V

DH

DH

DH

Marshall, MI

NW

50

67

67

100

DH

DH

100

Albion, MI

NNW

100

100

100

100

DH

0

DH

V = Void: vacant sample areas or areas in which interviews were refused by respondents.

DH ■ Didn't Hear sample areas in which respondents had not heard the Hillsdale self-designation message,

or in which, at the time of the interview, respondents either were unable to recall their initial belief or had not

yet established an opinion.

Figure 4-3 demonstrates that the boundary of initial belief in the

self-designation message extends at least 35 miles away from the city of

Hillsdale. As with awareness, initial belief is concentrated most heavily

from the five-mile through the 15-mile sample zones, with two thirds of

all sample areas in these zones exhibiting at least 50% initial belief. Belief

begins to wane through the 20-mile zone; however, still half of all sample

areas in that zone exhibit 100% initial belief. Again, as with awareness,

initial belief fades quickly from the 25- through 35-mile zones. Isolated

pockets of belief do, however, exist as far as 35 miles from the city of

Hillsdale. Similarities between the "awareness" and "initial belief shadows

suggest that certain features may be common to risk perception shadows

in general.
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Features of the Hillsdale-area Risk Perception Shadow

The data in both Figures 4-2 and 4-3 reveal several distinct,

mappable features of the Hillsdale-area risk perception shadow. These

features have been conceptualized as (1) a core area, (2) a contiguous

area of perceived risk, and (3) islands of perceived risk. The core area is

defined as that circular area near the point of origin where the majority

of respondents believe a special threat exists and therefore stand to

experience social impacts. The contiguous area of perceived risk is that area

outside the core, but contiguous to it, in which respondents believe a

special threat exists. Residents in the contiguous area therefore also stand

to experience social impacts. These residents often cite environmental

conditions unique to these areas as factors which serve to "spread the risk"

outside the core area. Finally, islands of perceived risk exist outside of and

apart from both the core and contiguous area. In the Hillsdale-area risk

perception shadow, these "islands" are geographically small units

compared to the core and contiguous area, and begin to appear at the

fringe of the study area.

Core Area

The Hillsdale-area risk perception shadow is defined most narrowly

by those people who initially believed the Hillsdale self-designation

message, despite information to the contrary. These respondents represent

31% of all Hillsdale study respondents. When the distribution of initial

believers is analyzed, a majority (61%) reside within 20 miles of the town

of Hillsdale, the hypothesized point of origin of the risk perception

shadow. A similar pattern holds true for the "awareness" shadow.

Contiguous Area of Perceived Risk

The limits of contiguous risk perception extend outside this circular

core in an asymmetrical manner, especially to the south and west of

Hillsdale, but also slightly to the south southeast (see Figure 4-3 for a

spatial description of belief.) Through ethnographic interviewing,

respondents were encouraged to cite those local conditions or factors that

influenced their perception of risks associated with the LLRW storage

facility. Many respondents indicated that environmental, social, and

political factors served as symbols of the area's vulnerability to an LLRW
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siting and to environmental contamination. The most frequently

mentioned factors included water, hydrogeology, built environment,

Department of Natural Resources (DNR) land acquisitions, and

transportation routes. The following discussion explores possible

relationships between these factors and the existence of a contiguous area

of perceived risk in the Hillsdale-area RPS.

Water. Water is abundant in much of the Hillsdale study area,

especially in the southwest quadrant of the study area. Residents in these

areas emphasized the fragile nature of their environment and their

perception that an LLRW site in their area would contaminate their

drinking water. This image of vulnerability appears to have heightened

perceived risk in this area.

Hydrogeology. The hydrogeologic potential for locating hazardous

waste sites was another environmental factor that added to residents'

perceptions that their area was a prime target for siting activity. Residents

referred to the "good clay" characteristic of the Hillsdale area. The

information was widely circulated that experts from the Department of

Geology at Western Michigan University rated the Hillsdale area as

having variable potential for locating hazardous waste disposal sites and

poses marginal threat to groundwater was widely circulated. Although the

report made to the Environmental Protection Agency contained a

disclaimer about radioactive waste, the apparent perception of many

residents was that their area had been targeted for waste disposal because

of its geology. On the other hand, some respondents referred to the

presence of sand and gravel pits in the area, especially in the northeastern

corner of Indiana, and suggested that sandy or "gravelly" soil potentially

could allow contaminated groundwater to reach them before being

detected.

Political Statements. In October, 1987, rumors began that the state

had selected a site for an LLRW storage facility near the

Michigan/Indiana border. The rumor can be traced to a statement made

by Michigan Governor, James Blanchard. The governor speculated that a

location in southern Michigan, especially near the Indiana border, seemed

a logical place for the facility, primarily because of its centrality to other

Midwest Compact states and because of the presence of primary

transportation arteries in the area (Petoskey News, 10/87). The governor

later retracted the statement. Residents in the border area, however, were

not so easily dissuaded, and continued to perceive the area as especially

vulnerable to the LLRW project.
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Built Environment. A factor of the built environment in the

southwest quadrant of the study area, a new bridge near Camden,

Michigan, often was cited by locals as a rationale for their belief that a

location nearby already had been clandestinely chosen as an LLRW site.

The Camden area is a predominantly rural community with a rather

sizeable population of Amish. Many respondents familiar with the area

claimed that automobile traffic near Camden was generally light, with

most of the Amish travel by horse-drawn carriage. In addition, the road

on which the bridge was rebuilt is a narrow dirt road, cutting through

farm fields and passing few houses. Against the backdrop of Governor

Blanchard's speculation about a location near the Indiana/Michigan

border being suitable for an LLRW storage facility, the refurbishment of

the Camden bridge appears to have extended the Hillsdale RPS well

outside the 20 mile core area.

DNR Land Acquisitions. In the southeast quadrant, the existence of

the state-owned Lost Nations Recreation Area was also cited by some

residents as a likely site for the facility. Its existence, as well as rumored

additional DNR land purchases in the Camden area, appeared to fortify

nearby residents' fears of an imminent siting.

Transportation Routes. The existence of transportation routes

thought suitable for transport of radioactive wastes also fueled residents

fears, as did southern Hillsdale County's central location among the seven

Compact States on Michigan's lower border. It is also possible that the

rumor spread along transportation routes, where residents were more

likely to have contact with persons outside their immediate vicinity and

hear about the issue.

Islands of Perceived Risk

Islands of perceived risk also exist separate from the core and

contiguous area of risk. These "islands," as they are called, exist near the

fringes of the Hillsdale study area and are believed to reflect concerns

indirectly associated with the LLRW storage facility. ISR researchers have

several hypotheses regarding the existence of these islands. Essentially,

residents of these islands may perceive themselves to live far enough away

from the proposed facility that they would not face any direct risks;

however, they may perceive themselves to live in areas that would provide

crucial links in the LLRW isolation process.

167

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



The process of isolating and storing low-level radioactive wastes

involves, among other things, the loading and transporting of the wastes

from their points of origin to their point of destination. Various modes of

transportation (e.g., truck or rail) could be used for hauling the waste, and

many different transportation routes must be considered. Junctures along

any of these routes may be perceived as especially "risky" points in the

LLRW isolation process. For example, four obvious islands are evident in

the Hillsdale study: one on the south southwest (SSW) transect which

passes near Camden, Michigan; one on the west southwest (WSW)

transect which passes near Bronson, Michigan; one on the northwest

(NW) transect which passes near Marshall, Michigan; and one on the east

(E) transect which passes near Addison, Michigan. Each of these islands

falls very near the junctures of major highway systems: the SSW island is

very near the junction of the Ohio Turnpike (1-80/90) and U.S. 20, the

WSW island is near the junction of Interstate Highway 69 and U.S. 12,

the NW transect is near the junction of Interstate Highways 69 and 94,

and the E island is next to the intersection of U.S. 50 and 52.

While potential LLRW transportation junctures is a plausible

explanation for the existence of risk perception islands, it is by no means

the only one. Through ethnographic interviews, one respondent, a trucker

and farmer by trade, raised the questions of where and how the transport

equipment (e.g., trucks, train boxcars) would be cleaned after the waste

had been deposited. The respondent described an analogous situation in

which truckers who transport hazardous wastes to disposal facilities in

western states are forced by local ordinances to drive outside the vicinity

of the disposal facility before cleaning their trucks:

The problems aren't really with transportation now. I don't

think we need more controls on transportation at all. We need

more control in the dump yards it's going to . . . and better

facilities for dump yards. I'll give you a for instance so it makes

more sense to you. I know guys who haul PCB waste,

contaminated dirt, and things like that. They were taking it to

a dump site in the southwest someplace. I can't remember right

off where it was. The problem was that they couldn't wash their

trailers out at the sites. They couldn't wash their trailers out

within 100 miles of the site, because people didn't want them

cleaning the stuff they were hauling. What they end up doing

is they have to "dead head," which is running an empty trailer,
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several hundred miles away from the dump site to get their

trailers washed out so they can load their next commodity in

their trailers. Some don't even wash it at all: they just reload it.

So, in other words, you can wash your trailer out then or, if you

don't wash it, whatever the next commodity is . . . well, it gets

contaminated, ya know? You can put up with only so much

horse shit in one day working out here, so ... Well, I think the

facilities themselves need better controls on how to deal with

the transportation equipment. As far as getting the material to

the facilities, I think transportation is doing quite well. We have

a very good interstate trucking system. The carriers of our

hazardous wastes are about knocked to death now by federal

and state intervention. We have more than enough officers on

the road guarding us and keeping us from hurting ourselves or

anybody else. I've been offered $200 to haul different things

like [LLRW]. The canisters in which they haul the stuff actually

are very safe. It rolls across state lines like it is and people

don't even know it! I saw on 60 Minutes how people were

crying about hauling nuclear waste across Ohio. They haven't

even touched the tip of the iceberg! What actually rolls across

the state nobody even knows anything about. Those trailers are

geared up, just like they're supposed to be. They got a federal

seal on the back of the trailer. There is a cable seal on the

back and its got two big notches on each end, and once you

seal those doors nobody is allowed to open that trailer, not

even the driver. The weigh station master may get a little

overheated. You know? If he wants to open it, then go right

ahead. He's just kissed his job good-bye because what's in that

trailer is nobody's business. If it's to a government facility, we

move it, no questions asked. It's like Sergeant Schultz on

Hogan's Heroes: "I know nothing, nothing.*"

For this respondent, the possibility that truck or train operators hauling

LLRWs to a site in Michigan may "dead head" outside the immediate

vicinity of the LLRW storage facility before cleaning their equipment

poses an indirect threat to residents in outlying areas. The perception, for

example, that transport vehicles would be cleaned at public municipal car

and truck washes, the water from which is returned to a municipal sewage
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system, is indeed frightening. Risk perception islands may develop out of

perceptions such as this.

Finally, islands of perceived risk may reflect the perception that one

is far enough away from the proposed LLRW storage facility to face

minimal, if any risks and may, in fact, be close enough to benefit from

possible employment or educational training associated with having the

facility. The sample sizes for any one island are too small to test

individual hypotheses; however, the very presence of risk perception

islands suggests that factors other than distance can influence a

community's perception of the potential risks and impacts associated with

the siting of an LLRW storage facility.

Shape of the "Concern/Advantage" Shadow

An alternate way of mapping the Hillsdale RPS is by the type and

degree of concern and advantage respondents associate with the LLRW

project. It was hypothesized that the nearer residents are to the city of

Hillsdale, the theorized point of origin for the risk perception shadow, the

greater the degree of concern they would express about possible harm

from radiation associated with the facility because of its proximity to

them. It was further hypothesized that respondents who initially believed

the Hillsdale self-designation message not only would have a greater

degree of concern about the LLRW project, but also would express more

concerns than those who did not believe the message (non-believers).

Finally, two opposing hypotheses were generated regarding the advantages

believers might associate with an LLRW storage facility: (1) because they

think the facility would be located in their area, believers would cite fewer

advantages than non-believers; and (2) because they perceive themselves

to be directly affected by the facility, believers may have given more

thought to the LLRW issue and may, therefore, have conceptualized more

advantages than non-believers.

Two types of questions were used to obtain information about the

concerns respondents have and the advantages they associate with the

LLRW project. First, respondents were asked to rate how concerned they

would be about possible harm from radiation if the LLRW storage facility

were located near their community. And second, respondents were given

an opportunity through open-ended questions to express in their own

terms the concerns and advantages they associate with having an LLRW

storage facility near their community, and the advantages they associate
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with having it located elsewhere in the state. The concerns and

advantages expressed by initial believers and non-believers are compared

to examine differences between types and levels of concern and

advantage, as well as the spatial distribution of these concerns and

advantages throughout the Hillsdale study area.

Researchers hypothesized that distance would influence the degree

of concern respondents express about the LLRW storage facility, and that

believers would express higher levels of concern than non-believers. To

test the effect of distance on reported levels of concern, all respondents

were asked to rate how concerned they would be about possible harm

from radiation if the LLRW storage facility were located near their

community. Figure 4-4 describes the percentages of these respondents

within each sample area.

FIGURE 4-4

Shape of the Hillsdale-area Risk Perception Shadow:

Percentage of Respondents in Each Sample Area Who Claim to be

"Very Concerned* about Harm from Radiation

(n = 0 to 3 each sample area; N ■ 122)

Increasing Distance in Miles from the City of Hillsdale _ >

10

15

20

25

30

35

Transect

Direction

Jackson, MI

NNE

100

0

0

0

33

100

0

Brooklyn, MI

NE

V

100

V

33

100

100

V

Addison, MI

E

100

100

V

0

71

V

100

Morenci, MI

ESE

67

0

100

0

50

100

60

Fayette, OH

SE

50

50

0

0

50

V

V

Pioneer, OH

SSE

67

V

0

100

50

V

100

Camden, MI

ssw

100

V

100

67

V

75

0

Freemont, IN

SW

100

67

60

100

0

100

25

Bronson, MI

wsw

100

100

75

100

100

100

100

Tekonsha, MI

WNW

V

V

100

V

100

100

0

Marshall, MI

NW

100

100

100

50

100

50

0

Albion, MI

NNW

0

50

100

0

0

50

0

V = Void: vacant

sample areas or areas in which interview)

i were

refused by respondents.
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Sample areas were selected within a five-mile wide zone or ring. An

equal number of respondents were chosen within each zone. Because each

successive zone away from the city of Hillsdale covers a greater

geographical area, all respondents were "weighted" in order to give

populations in all study zones equal representation. As a result, the

percentages listed in Figure 4-4 reflect calculations based on weighted

respondents, and are not always evenly divisible into the actual number

of interviews conducted in any one sample area. Transects are labelled by

their general direction away from the town of Hillsdale, and by the name

of the largest town near which they pass. Figure 4-4 illustrates how the

percentages of all respondents claiming to be "very concerned" creates a

seemingly random distribution or "shotgun pattern" throughout the

Hillsdale study area. It is worth noting that in all but one of the islands

of perceived risk discussed previously (NW transect, 35 mile zone), at

least 75% of all respondents claimed to be "very concerned" over possible

harm from radiation. While the number of respondents in each island is

too small to warrant further statistical analysis, data from the study

suggest that residents of risk perception islands exhibit high levels of

concern about harm from radiation.

To test the effect of initial belief in the Hillsdale self-designation

message on reported levels of concern, those respondents who claimed to

be "very concerned" about harm from radiation are grouped according to

their belief in the message. Table 4-5 presents these data in terms of the

zone of distance away from the city of Hillsdale.

Increasing Distance

in Miles from the

City of Hillsdale _>

5

10

15

20

25

30

35

n"

Population

%

84

100

83

%

56

100

65

%

72

92

79

%

51

60

60

%

42

93

70

%

83

%

20

100

31

Initial Believers

23

19

Non-Believers

All respondents

100

80

74

TABLE 4-5

Concern about Harm from Radiation:

A Comparison of Initial Believers, Non-Believers, and All Respondents

(Percent Responding "Very Concerned" in Each Five-Mile Zone)

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned, somewhat concerned, or not at

all concerned?

' "n" includes only those respondents would said they were "very concerned"
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The data in Table 4-5 indicate that non-believers consistently rated

themselves as "very concerned" about harm from radiation more often

than did believers. These data also indicate that there is no correlation,

regardless of belief in the self-designation rumor, between distance and

the level of respondent concern regarding harm from radiation. In fact,

whereas the "aware" and "initial belief populations were most densely

concentrated toward the center of the Hillsdale RPS, the percent of

respondents who are "very concerned" about harm from radiation appear

to have no definable pattern.

To examine differences between the number and types of concerns

mentioned by initial believers and non-believers, respondents to the

Hillsdale-area study were given the opportunity through open-ended

questions to express in their own terms the concerns they associate with

having an LLRW storage facility located near their community. Each

respondent was allowed to mention a maximum of five different concerns.

Individual concerns were grouped according to broader concern categories

(see Appendix D for a listing of these broader categories of concern).

Researchers hypothesized that because initial believers thought a site for

an LLRW storage facility had been specially selected in the Hillsdale

area, they not only would mention more concerns than non-believers, but

also would mention concerns over facility proximity, safety, and pollution

more frequently than non-believers. Table 4-6 lists percentages for the

concern categories most frequently mentioned, provides a ranked

comparison of concern categories, and presents the average number of

concerns mentioned per respondent.

The data in Table 4-6 do not support the hypothesis that respondents

who initially believed the self-designation message would cite more

concerns than non-believers. In fact, believer and non-believer populations

averaged the same number of concerns mentioned (3.3) per respondent.

The data also fail to support the hypothesis that believers would mention

concerns over facility proximity, safety, and pollution more frequently than

non-believers. The difference between the percentage of mentions within

each category of concern was tested using an estimate of standard error

between the believer and non-believer sample populations. Researchers

were unable to detect a statistically significant difference between the

percentages within any concern category.
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TABLE 44

Self-described Concerns about Locating an LLRW Storage Facility Near One's Home:*

A Comparison of Initial Believers and Noa-Believers

Initial Believers

Noa-Bclievers

Cn

= 38)

(n-

= 23)

Concern

%

Mentions

%

Mentions

Environmental pollution

31%

39

29%

22

Accidents or leakage

17

21

8

6

Public health and safety

15

19

10

7

Distrust storage technology

12

15

8

6

Distrust government

9

11

10

7

Facility location

6

8

12

9

Facility-related costs

6

8

11

9

Facility-related radiation

2

3

12

10

Another harmful or negative project

2

_2

0

0

Totals

Average number of concerns

mentioned per respondent

100%

126

3.3

100%

3.3

76

Exact question wording: (C3) Many people have discussed the advantages and disadvantages of this project. What

are your major concerns about having this facility located near your home? Do you have any other concerns?

' Up to five concerns were recorded from each respondent's answers. The entries in the table reflect the

proportion of all concerns cited.

Table 4-6 does suggest, however, that the rank ordering of concern

categories varies greatly between the believer and non-believer

populations. Only two concern categories rank the same between these

two groups: concern over "environmental pollution" ranked first for both,

and fear that the LLRW storage facility would be "another harmful or

negative project" ranked last. The top-ranking concern categories for

initial believers suggest this group is more concerned with the technical

capability to safely contain low-level radioactive wastes; namely, a "distrust

of storage technology," fear of "accidents and leakage," possibly resulting

in "environmental pollution" and harm to "public health and safety." On

the other hand, aside from concern over environmental pollution, the top-

ranking concern categories for non-believers suggest this group is more

concerned with issues related to facility location, the costs incurred while

building and operating the facility, and with possible radiation produced

during normal facility operations. It should be noted that while concern

over Michigan's agreement to participate in the Midwest LLRW Compact

has been raised frequently by state politicians and the media alike, less

than one percent of the Hillsdale-area respondents, regardless of their

belief in the self-designation message, expressed any concern over

Michigan's midwest compact agreement.
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To examine differences between the number and types of advantages

mentioned by initial believers and non-believers, respondents to the

Hillsdale-area study were given the opportunity through open-ended

questions to express in their own terms the advantages they associate with

having an LLRW storage facility located near their community. Each

respondent was allowed to mention a maximum of five different

advantages. Individual advantages were grouped according to broader

advantage categories (see Appendix D for a listing of these broader

categories of advantages). Two opposing hypotheses were generated

regarding the advantages believers might associate with having an LLRW

storage facility located near them. On one hand, it was thought that

because initial believers thought a site for an LLRW storage facility had

been specially selected in the Hillsdale area, they would mention fewer

advantages than non-believers. On the other hand, because initial

believers perceived themselves to be directly affected by the local siting

of the facility, they may have given more thought to the LLRW issue and

may, therefore, have conceptualized more advantages than non-believers.

However, after tabulating survey results researchers found that so few

respondents associated advantages with having an LLRW storage facility

located near them that meaningful comparisons could not be made. For

example, each of the 38 initial believers in the Hillsdale study were

allowed to mention up to five advantages, for a total of 190 possible

mentions. When tabulated, initial believers mentioned only two

advantages a total of three times. Similarly, non-believers mentioned only

four advantages a total of 17 times. It does appear, nonetheless, that

initial believers are less likely than non-believers to associate advantages

with having an LLRW storage facility located near their community.

To test the apparent tendency of initial believers to be less likely

than non-believers to associate advantages with an LLRW storage facility,

researchers decided to examine differences between the advantages these

two groups associate with having an LLRW storage facility located

elsewhere in the state away from their homes. Again, each respondent was

allowed to mention a maximum of five different advantages. Individual

advantages were grouped according to broader advantage categories (see

Appendix D for a listing of these broader categories of advantages). Table

4-7 lists percentages for the advantage categories most frequently

mentioned, provides a ranked comparison of advantage categories, and

presents the average number of advantages mentioned per respondent.
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Initial Believers

(11 = 38)

%

Mentions

34%

9

8

31

29

8

6

1

0

0

Non-U

(n

.enevi

= 23)

ers

%

Mentions

22%

3

7

1

51

6

0

0

20

2

TABLE 4-7

Self-described Advantages of Locating an LLRW Storage Facility in Michigan:*

A Comparison of Initial Believers and Non-Believers

Advantage

Increased transportation control

Economic benefits, including jobs

Centralized storage and control

Various political benefits

Increased environmental protection

Totals 100% 26 100% 12

Average number of advantages

mentioned per respondent 0.7 0.5

Exact question wording: (C3A) What do you think would be the major advantages of having a low-level radioactive

waste storage facility located in Michigan? Can you think of any other advantages?

•Up to five advantages were recorded from each respondent's answers. The entries in the table reflect the

proportion of all advantages cited.

The data in Table 4-7 indicate that, unlike responses to the self-

described "advantages near one's home" question, initial believers

averaged a slightly higher number of advantages mentioned (0.7) per

respondent than did non-believers (0.5). However, given the relatively

small sample size, researchers were unable to detect a statistically

significant relationship between these two averages. Therefore, neither of

the two opposing hypotheses regarding the advantages believers might

associate with an LLRW facility are supported by the data.

Table 4-7 also shows relatively large differences between percentages

within several different categories of advantage. These differences were

tested using an estimate of standard error between the believer and non-

believer sample populations. Researchers were able to detect a statistically

significant difference between believers (31%) and non-believers (7%)

with respect to the percentage of mentions within the "economic benefits"

category. Therefore, believers are more likely than non-believers to site

"economic benefits, including jobs." Researchers also were able to detect

a statistically significant difference between believers (29%) and non-

believers (51%) with respect to the percentage of mentions within the

"centralized control" category. However, this category was more likely to

be cited as an advantage by non-believers than by initial believers.

Researchers were unable to detect a significant relationship between any

of the other three categories of advantage. Finally, Table 4-7 illustrates
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how the rank ordering of advantage categories varies between the believer

and non-believer populations. Of the advantage categories mentioned,

none were mentioned in the same rank order.

Concern and Response

It was hypothesized that those more concerned about harm to their

community would take a greater number of actions in response to the

perceived threat. This hypothesis was tested by comparing respondents'

assessments of their level of concern about harm from radiation

associated with the proposed LLRW storage facility with the number and

types of actions they claim to have taken in response to the LLRW issue.

The data suggest that the more concerned a respondent claims to be

about harm from radiation, the more likely he or she is to have taken

some action in response to the LLRW issue. For example, of the 45

respondents who claim to have responded in some way to the LLRW

issue, 78% claimed to be "very concerned" about harm from radiation,

while only 16% claimed to be "somewhat concerned," and only six percent

claimed to be "not at all concerned." The statistical significance of these

percentages was tested by comparing them to percentages of "level of

concern" for the entire Hillsdale-area survey population (N=122; "very" =

63%, "somewhat" = 30%, "not at all" = 7%). Using an estimate of

standard error between sample populations, a 15% difference between

"very concerned" responses is statistically significant at the .10 (90%)

confidence interval, but not at the .05 (95%) confidence interval.

There does not appear, however, to be any relationship between the

level of reported concern and the type of action taken. For example, the

most common types of response, regardless of one's reported level of

concern, were to talk about the issue with either "family and friends"

(50%) or with "other community members or neighbors" (39%). Very few

(11%) of the remaining respondents claim to have responded in other

ways, including "contacting an elected official," "joining a protest

organization," or "writing a letter to a newspaper or magazine editor."

Finally, to examine the relationship between initial believer and non-

believer support for an LLRW storage facility, researchers conducted a

Chi Square test for statistical significance between categorical variables.

Researchers were unable to detect a statistically significant relationship

between initial believer and non-believer populations and support for the
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facility, regardless of whether the facility were located near their homes

or elsewhere in the state.

Persistence

Perhaps one of the most important characteristics of a risk

perception shadow is its persistence. If a shadow is transient, it is likely to

be unimportant both to policymakers and the people residing within it. So,

a risk perception shadow is only relevant if it has lasting implications.

Most individual respondents in the Hillsdale Study did not change their

minds despite efforts to assure residents that the Hillsdale area was under

no special siting consideration, including (1) Authority representatives'

answers to questions at a well-attended open meeting, (2) Authority

representatives' personal contacts with residents, (3) the media's coverage

in state and local newspapers and on radio programs, and (4) political

leaders' statements.

In October 1987, rumors began that the state had selected a site

when Governor Blanchard said that an LLRW storage facility would be

built in southern Michigan, "probably on the Indiana border." These

rumors continued despite Governor Blanchard's printed retraction of the

statement, located at the end of an article with the headline "Blanchard:

Nuke Dump will be Sited Downstate (Petoskey News 10/87).

Other messages about the likelihood of an LLRW siting in southern

Michigan were later disseminated. In an open letter to the citizens of

Hillsdale County, which was distributed at a public meeting held by the

Authority, Commissioner James Cleary made the following statement:

As relates to Hillsdale County and your specific concerns, I can

assure you that the rumors which have circulated through this

area during the summer months are really that: unsubstantiated

rumors. The State of Michigan has not secretly purchased large

chunks of land here. We did not improve transportation systems

so we can sneak low-level waste into the County. We have not

secretly chosen [Hillsdale] County as a low-level radioactive

waste "dump." These rumors are false (Cleary 9/7/88).
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Some media coverage also reinforced the official position:

James Wieber of the Radioactive Waste Authority said that

presently, all areas of the state are being considered for the

site, including Hillsdale County, but so far, no preliminary

choices have been made. "We don't know if the area is being

considered or not. . .We're going through the process to see if

it can be done safely [in the state] (Hillsdale Daily News

1/19/89).

Despite these official statements, a large number of people in the

Hillsdale area still believed at the time of the study that they had been

specially designated as the location for an LLRW storage facility. The

persistence of the Hillsdale-area risk perception shadow was examined by

the responses of those respondents who were aware of a special LLRW-

related rumor in the Hillsdale area. These responses were measured in

two ways: (1) through the persistence of individual beliefs over time and

(2) through the persistence of respondent beliefs as a group.

Hearing and Believing

Of those respondents aware of the Hillsdale self-designation rumor,

95% reported that they heard only one message despite the fact that

messages presenting three points of view were disseminated in the study

area by the media, citizens' groups, and government representatives. In

general, these respondents believed what they first heard (78%). The

percentage of people who believed what they heard appears to be related

to what they heard. For the purposes of discussion, respondents are

grouped according to what they heard and what they currently believed as

of March/April of 1989. (Note that only aware respondents who heard

one message [95%] are discussed here.)

(1) Only site. Of the aware respondents who heard that "the Hillsdale

area had been selected as the facility site," 50% believed what they

heard; 29% disbelieved what they heard and thought the area was

under no special siting consideration; and 21% did not establish an

opinion.
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(2) One of a few. Of the aware respondents who heard that "the

Hillsdale area was one of a few sites (2-3) under consideration," 79%

believed what they had heard; 16% had no established opinion; and

4% believed that the area had been selected as the facility site.

(3) No special consideration. Of the aware respondents who heard

that "the Hillsdale area was under consideration, but no more so

than any other site in the state," all (100%) believed what they had

heard.

Source of Information: Media or People

Aware respondents later were asked if, when they established their

current opinion, they relied more on the media or on people they knew.

Sixty-two percent of the aware respondents reported that they relied on

the media when establishing their current opinions, while 18% said they

relied more on people they knew. Respondents relied less on "other

people" when forming their current beliefs than when forming their initial

opinions, perhaps because of the longer period of time that elapsed

before respondents formed their current opinions, respondents utilized

slightly more media sources when forming their current opinions. Ten

percent said they relied on another source when establishing their current

opinion; six percent said they relied on themselves.

Persistence of Individual Beliefs

The persistence of individual beliefs was measured by comparing

what respondents reported they initially believed to what they currently

believed at the time of the survey seven months later. For purposes of

discussion, individual respondents were grouped according to what they

first believed. See Figure 4-5 for a graphic presentation of these data.

(1) Only site. Of the aware respondents who initially believed that

"the Hillsdale area had been selected as the facility site" (11% of

aware respondents), most (79%) still held this belief at the time of

the survey. Some (15%) decided the area was one of a few sites

being considered. Only a few (6%) decided that the Hillsdale area

was not being specially considered.
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(2) One of a few. Of the aware respondents who initially believed

that "the Hillsdale area was one of a few sites under consideration"

(51% of aware respondents), most (82%) still held this belief at the

time of the survey. The remainder (18%) did not know what they

currently believed. None had decided that the area was under no

special consideration.

(3) No special consideration. Of the aware respondents who initially

believed that "the Hillsdale area was under no special consideration"

(36% of aware respondents), most (74%) still held this belief at the

time of the survey. Others had changed their minds and said they

currently thought the Hillsdale area was one of a few sites under

consideration (19%). A small number (6%) no longer knew whatthey

believed; a minor contingent (1%) believed the Hillsdale area had

been selected as the facility site.

(4) No established opinion. Of the aware respondents (2%) who

responded "don't know" when asked what they initially believed, 20%

still did not know what they believed at the time of the survey; most

had since formed an opinion. The largest percentage (43%) reported

that they currently believed the Hillsdale area was under no special

consideration. Twenty-seven percent decided the area was one of a

few sites under consideration, while the smallest percentage (11%)

currently believed that the Hillsdale area already had been selected

as the location for the LLRW storage facility.

Most respondents reported that they did not change their initial

beliefs over the nine-month period that began in July 1988, when the self-

designation rumor began to spread, until March/April 1989, when the

ethnographic research was conducted. To examine the relationship

between initial and current belief, researchers conducted a Chi Square

test for statistical significance between categorical variables. In order to

achieve acceptable cell sizes for conducting the Chi Square test, "belief

for both the "initial" and "current" variables was collapsed into two values:

(1) belief that a location in the Hillsdale area had either been selected as

the facility site or was one of a few locations under consideration in the

state, and (2) all other beliefs or responses. Researchers found a strongly

significant relationship between respondents' initial and current beliefs,
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with a chi square of 23.88, one degree of freedom, and a probability of

0.00. In other words, beliefs regarding the self-designation message are

extremely persistent.

Persistence of Community Beliefs

The persistence of risk perception shadows in communities results

from the persistence of individuals' beliefs. If most respondents do not

change their beliefs, it makes sense that the overall beliefs of the

community as a whole will remain about the same over time. Aware

respondents were asked two questions regarding their belief in the self-

designation message. The first question concerned the respondents' initial

beliefs regarding the rumor; the second focused on their current beliefs.

When the overall percentages of aware respondents' "initial beliefs" and

"current beliefs" are compared (see Figure 4-6), it is apparent that the

overall proportions of respondents believing each statement has remained

about the same over time. This indicates that the risk perception shadow

persisted in the Hillsdale-area community as a whole, at least until the

time of the survey, in March and April, 1989.

Some changes in community beliefs, however, were reported. The

same proportion (51%) of aware respondents believed through time that

the area was one of a few sites under consideration. There was a slight

decrease from 11% to nine percent of aware respondents who believed

the area had been selected as "the facility site." But the percentage of

aware respondents believing the area was "under no special consideration"

also declined from 36% to 28%. The proportion of aware respondents

who reported that they "did not know" what they believed increased from

two percent to 12% over time. Thus, seven months after initially believing

the Hillsdale-area self-designation message, 60% of aware respondents

still believed that the Hillsdale area either had been chosen as the

location for an LLRW storage facility or was one of a few locations under

special consideration statewide.

POSSIBLE CAUSES OF RISK PERCEPTION SHADOWS

ISR researchers hypothesized that certain factors have helped cause

the Hillsdale-area risk perception shadow to develop. The factors

examined in this section of the chapter include (1) existence of projects

that respondents consider analogous to the proposed LLRW storage
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facility, and whether these projects had a positive or negative influence

on respondents' attitudes toward the facility, (2) whether there was

anything about the respondents' work that affected their attitudes toward

the facility; (3) whether other factors, such as a respondent's familiarity

with the uses of radiation or previous interactions with the LLRW

Authority, have influenced their attitudes toward the facility; and, (4) the

levels of trust respondents have regarding the ability of various

organizations to operate or monitor the facility, and to disseminate

information regarding the LLRW project.

Analogous Projects

Respondents' views toward the proposed LLRW storage facility could

have been affected by their exposure to local projects or projects located

elsewhere. Thirty-five percent of respondents indicated that analogous

projects near their community (local analogs) had influenced their views,

while 51% of respondents mentioned that analogous projects located

outside their community (analogs located elsewhere) affected their views.

Of those who mentioned analogs, 68% indicated these projects had a

negative influence, while 25% said these projects had a positive effect on

their attitudes toward the LLRW storage facility. Seven percent of

respondents indicated their experience with analogous projects had both

a positive and negative effect on their attitudes toward the facility.

Local Analogs

Respondents were asked whether there were any local projects that

influenced their feelings about hosting the proposed LLRW storage facility

near their community. Projects could include any event or development

that respondents considered analogous to the proposed LLRW storage

facility.

Respondents could mention up to five analogous projects. These

analogs were coded by name or type and then grouped within larger

categories (see Appendix D). It should be noted that there is some

overlap between categories since, for instance, an analog can be both a

commercial industry and a hazardous waste project. To avoid overlap in

counting and coding, individual projects were coded only within their

broader code categories. The data presented in Table 4-8 indicate how

frequently certain local analogs were mentioned and the effect these
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various analogs had on respondents' attitudes toward the proposed LLRW

storage facility.

The data in Table 4-8 indicate that commercial industries (24%),

hazardous waste projects (24%), and landfills (18%) were by far the most

frequently mentioned local analogs. Locally unwanted land uses (such as

prisons) comprised 12% of all mentions, while contamination of nearby

waters comprised 10% of analogs mentioned.

With the exception of hazardous waste projects, respondents were

more likely to indicate these projects had a negative influence on their

feelings toward the LLRW storage facility. Eighty-eight percent of

respondents who mentioned both nuclear projects and locally unwanted

land uses (LULUs), 65% of respondents mentioning landfills, and 57%

of respondents who mentioned commercial industries said their

experiences with local analogs had a negative effect on their attitude. Yet

a majority of respondents (55%) who mentioned hazardous waste projects

indicated local analogs had a positive influence on their feelings toward

the LLRW storage facility.

TABLE 4-8

Local Analogs and Effects on Altitudes

Toward Siting an LLRW Storage Facility in Community*

(N=122)

Number

of Pos./ Percent of

Mentions Pos. Neg. Neg. all Mentions

Local Analogs

Commercial industries 22 17% 57 27 24%

Hazardous waste projects 22 55% 45 0 24

Landfill projects 17 35% 65 0 18

Locally unwanted land uses/others 11 10% 88 2 12

Events/water contamination 9 26% 42 32 10

Nuclear projects 8 12% 88 0 9

Waste incinerators 2 0% 100 0 2

Sewage problems _1 0% 100 0 _1_

92 100%

Exact question wording: (C15) Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near your community? (C15A) (If yes to CI5) what projects were those? (C17) Has

your experience with this/these projects) had a negative or a positive effect on your attitudes toward a low-level

radioactive waste storage facility in your community?

* Each respondent was allowed to mention up to five analogs. The entries in the table reflect the proportion

of all analogs mentioned.
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Analogs Located Elsewhere

Respondents were then asked whether projects located elsewhere had

affected their feelings toward hosting an LLRW storage facility. As with

the question about local analogs, up to five analogs were recorded for

each respondent, and were coded the same as local analogs. The data

presented in Table 4-9 indicate how frequently certain analogs were

mentioned and whether their influence on respondent attitudes toward the

LLRW storage facility was considered positive, negative, or both positive

and negative.

The data in Table 4-9 indicate that the most frequently mentioned

analogs located elsewhere were nuclear projects (53%). Hazardous waste

projects comprised 27% of all analogs mentioned. Respondents who cited

analogs located elsewhere were more likely to indicate these projects had

a negative influence on their views toward an LLRW storage facility than

were respondents who mentioned local analogs. Of those mentioning

nuclear projects, 77% said their experiences with analogs had a negative

effect on their attitude toward a facility. Fifty-seven percent of those who

mentioned hazardous waste projects said analogous projects had a

negative effect on their views.

Number

of

Pos./

Percent of

Mentions

Pos.

Neg.

Neg.

all Mentions

Analogs Located Elsewhere

Nuclear projects

77

21%

77

2

53%

Hazardous waste projects

39

28%

57

15

27

Locally unwanted land uses

and others

16

0%

62

38

11

Non-specific events/

water contamination

8

13%

87

0

6

Landfill projects

4

0%

28

72

3

Waste incinerators

0

0%

0

0

0

Commercial industries

_2

0%

0

0

0

100%

144

TABLE 4-9

Analogs Located Elsewhere and Effects

on Attitudes Toward Siting an LLRW Storage Facility in Community*

_fN = 122)_

Exact question wording: (C16) Have there been projects located in other places which have affected your feelings

about hosting a low-level radioactive waste project near your community? (C16A) (If yes to C16) What projects are

those? (C17) Has your experience with this/these projects) had a negative or a positive effect on your attitudes toward

a low-level radioactive waste storage facility in your community?

* Each respondent was allowed to mention up to five analogs. The entries in the table reflect the proportion

of all analogs mentioned.
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Explanations of the Positive or Negative Effect of Analogs

Respondents who indicated that their experience with local projects

or projects elsewhere had affected their feelings about hosting a low-level

radioactive waste project near their community were asked why they

considered this experience positive or negative. Up to five responses were

coded. Respondents gave a variety of explanations, which were grouped

into 15 general categories (see Appendix D); the 10 most frequently

mentioned categories are presented in Table 4-10.

TABLE 4-10

Explanation of Effect on Attitudes

(62 respondents, 87 explanations)

Explanation of Negative Effects

Increased awareness of negative effects of radiation

Distrust people's ability to handle radiation

and associated technology, or distrust human

nature and integrity

Increased distrust of technology from seeing its failure

Problems seem more likely to occur; increase in

the perceived probability of accidents, etc.

More aware of issue and potential negative

impacts and thus more fearful

Expect impacts from the LLRW project to be

similar to the negative impacts of analog

Distrust government more from seeing its mistakes

See need for government oversight

because of private sector's mistakes

Explanation of Positive Effects

Respondent and/or general public more aware of

issue and potential impacts: good to be informed

Past failures show need for centralized

storage/better management because of failures

Increased trust in professional waste

handlers and firms generating wastes

Increased trust in government

Increased awareness and less fear of radiation

Exact question wording: (C17A) Why do you consider this experience (positive/negative)?

17%

16

14

10

8

13

3

1

1

100%

Negative Effects

The most frequently cited explanation (17%) of why analogs

negatively affected respondent attitudes toward the proposed LLRW

storage facility was that the analog made them more aware of the negative

effects of radiation. Analogous projects also led some respondents to

distrust people, either doubting their ability to handle radiation and the
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associated technology, or their integrity (16% of mentions). One

respondent explained it this way:

Probably negative. Because of the fact that it's just like back

home. The people doing things that they say they're not doing.

Lying to people. They do whatever they feel like ... Don't trust

a lot of people, I guess. The older I get, the less I do. Some of

them are politicians, too.

Other respondents said that their attitudes toward science were

negatively affected, with 14% saying that their distrust of technology had

increased from seeing its failure.

Positive Effects

The most frequently cited explanation for the positive effects of

analogs was that they made the respondent and the general public more

aware of the LLRW issue in general and of the potential positive impacts

of such a project (13%). In effect, that public awareness of such issues is

a positive by-product of analogous projects. One respondent explained this

positive effect by saying:

Well, because it makes people much more cautious. And if it

ever comes to a person's vote, why then the/Id be scared into

knowing which way they are going to go. They'ld be more

informed.

Other explanations given for analogs positively affecting respondent

attitudes toward the proposed LLRW storage facility range from "showing

the need for centralized storage and control" (4%) of low-level radioactive

wastes, to "increased trust" (3%) in the ability of either government or

professional waste handlers to manage such wastes.

Type of Respondent Employment

To examine the relationship between type of employment and

attitudes toward the proposed LLRW storage facility, respondents were

asked if anything about their work had a positive or negative effect on

their attitude toward this facility. Sixty-two percent said their employment
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neither positively nor negatively affected their attitudes, 18% said their

attitudes were negatively affected, and 17% stated they were positively

affected. Only two percent said their attitudes toward the LLRW storage

facility were both positively and negatively affected by their type of

employment. Those respondents who said their work affected their

attitudes were then asked to explain why they believe it has affected their

attitude. Respondents talked about a variety of ways that their work

affected their attitudes toward a local facility. Familiarity with toxic or

hazardous wastes was influential to respondents, having both negative and

positive effects.

Negative Effects

Sixteen percent of those respondents who claimed that their

employment affected their attitudes said that working with chemicals or

radioactive materials had a negative effect on their attitude towards an

LLRW storage facility because they knew the harm those substances could

do. One worker reported that he feared industrial contamination in the

community where he worked:

Over in the Bronson community not too long ago the

DNR...found where a lot of groundwater was contaminated

because of a factory. For a while I was working in Bronson. I

was worried to drink [the water] while I was there. If this

[LLRW storage facility] were ever installed in this area and

they said there was a serious problem with it, it's much more

serious than just an industrial type waste, and I am sure it

could travel much further. Living in the adjacent county does

not necessarily mean that you would be safe if there were a

problem with nuclear waste.

Finally, 11% of respondents said that their type of work made them

vulnerable to potential loss of livelihood from potential contamination

caused by an LLRW storage facility. These respondents cited worries such

as contamination of livestock, loss of crops, or plummeting land values.

Farmers in particular felt vulnerable to environmental contamination.

One farmer described his concern this way:
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Well, as farmers, with land values going down, we have that

much less credit to work with for farming. They figure our land

values, oh, say five hundred dollars an acre. Well something

like [the LLRW storage facility] comes in and will probably

whittle it down to half that. And by doing that we have a

balance sheet when we go for borrowing power. Well, if this

farmer is only worth, say $200,000 now, but the [LLRW storage

facility] moves in and it is only worth $100,000, why it is the

only thing we have for assets. Everybody is lowered percentage-

wise, but farmers tend to own more land. You see, I've got 280

acres and, as I said there is a $500 value on it, then you only

have a borrowing power of, say $200 an acre, and I'm not

saying [land values] would drop that much, but you know,

people will not buy if you wanted to sell. People would not buy

that much land in this area if they knew it was near [the LLRW

storage facility].

Positive Effects

Sixteen percent of those respondents who claimed their employment

affected their attitudes said their work had the positive effect of making

them familiar with waste handling. They liked the access to information

and awareness they had gained about wastes from their workplace. A

hospital worker talked about her experience at work in this way:

I think there is a need for hospital waste to be put in a place

where it can be burned or taken care of properly, so that it's

not left for children to wander into or for others to find; and

for it to be handled more responsibly. I think the hospitals do

the best that they can; and I think that, as a general rule, things

are properly disposed of. However there was stuff washed up

[on beaches] all summer long, and that concerns me.

Respondents also claimed that their employment positively affected

their attitudes by familiarizing them with competent waste management,

either by their own firms or by waste disposal services (11%), and by

making them more aware of the need for centralized storage and control

of all wastes (8%).
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Other Factors Influencing Attitudes Toward the LLRW Storage Facility

Since a person's perception of risk is likely the result of many

interactive elements, respondents were asked if other factors had

influenced their opinions. If the respondent indicated there were other

factors, they were asked what they were, and whether they had a positive

or negative effect. Though only 29% of respondents indicated there were

other factors influencing their attitudes regarding the proposed LLRW

storage facility, their responses shed some light on other elements

influencing their perception of risk. Different types of information seemed

to play a significant role in forming people's views.

Negative Effects

Some respondents (22%) said information they had received through

the media, local citizens' groups, or their own research had negatively

affected their attitudes toward the facility. One respondent talked about

how her experience with the Authority had negatively affected her

attitude:

When they came to Hillsdale and had a meeting, I was not

impressed at all with the answers that they gave. You had the

feeling that you were getting the run-around, and the answers

were not straightforward . .. They weren't - I didn't feel that

they [were] informed on what they were doing, which makes it

a scary proposition. Because, you think if they are the ones

involved in selecting information, they ought to be absolutely

certain of what they are doing.

Yet other respondents (11%) said that knowing of people, other

living things, and the environment being harmed was a factor that

negatively affected their attitude. Finally, ten percent of respondents cited

political motivations and government coverups and incompetency as

negatively affecting their attitudes and causing a general distrust of

government.
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Positive Effects

Of those respondents who said "other factors" have influenced their

attitudes, 16 percent said that their experience with or knowledge of

positive uses for radiation (such as for medical care or industry) had

positively affected their attitude. Eight percent claimed past experiences

with handling wastes of all kinds has positively affected their attitudes

toward the LLRW storage facility by pointing to the need for centralized

storage and control of such substances.

Hillsdale-area Trust in Organizations

A section of the Hillsdale study contained questions about the

trustworthiness of organizations that might operate or monitor an LLRW

storage facility, or which may disseminate information regarding the

project. To examine these issues, and following a review of the current

social science literature on trust (see chapter introduction), the concept

of trust was divided into expectations of technically competent role

performance and concern about potentially affected people. Respondents

were asked to evaluate the ability of organizations to fulfill roles related

to the operation and monitoring of a low-level radioactive waste facility.

The perceived ability of organizations to operate an LLRW storage facility

was measured by (1) how technically competent selected organizations

were expected to be in operating the facility, and (2) how concerned these

organizations were expected to be about protecting the interests of nearby

residents when operating the facility. Similarly, the perceived ability of

organizations to monitor an LLRW storage facility was measured by (1)

how technically competent selected organizations were expected to be in

monitoring the environmental impacts of the facility, and (2) how

concerned these organizations were expected to be about protecting the

interests of nearby residents when conducting environmental monitoring.

Finally, respondents were asked to rate the trustworthiness of selected

organizations and groups which may provide information regarding the

proposed LLRW project.

Technical Competence During Operation

Respondents were given a series of cards that listed the question, the

organizations to be evaluated, and the trust scales. The respondent could
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read the question as the interviewer asked it, making it easier to

understand and respond. The list of organizations in Table 4-11 was read

to the respondent. The table lists the percentages of respondents choosing

each of the three ratings and ranks the organizations according to the

percent of respondents rating them as "very concerned."

The data in Table 4-11 show that in general, respondents believed

that federal and state government were the most competent operators of

an LLRW storage facility, although none was seen as "very competent"

operators by a majority of respondents. More than a third of the

respondents (39%) believed that federal agencies were 'Very competent"

facility operators. Twenty percent of respondents believed that state

respondents were "very competent." Respondents also rated private

management firms relatively high, with about a quarter (26%) of

respondents seeing the firms as "very competent."

TABLE 4-11

Technical Competence lo Operate an LLRW Storage Facility

(N = 122)

Very

Somewhat

Not At All

Mean

Competent

Competent

Competent

Ratings

Federal government agency

LLRW producers association

39%

33%

42

25

18

43

(1.8)

(2.1)

Private management firm

State government agency

County government

Township government

26%

20%

13%

45

66

32

20

29

14

55

74

(2.0)

(1.9)

(2.4)

(2.7)

Exact question wording: (C6A-F) / am going to read a list of organizations and groups. For each one, please tell

me how technically competent you believe it would be in operating a project like a low-level radioactive waste storage

facility. Would it be very competent, somewhat competent, or not at all competent? Mean ratings are based on a

three-point scale with "1* being the most positive rating and "3" being the least.

7%

Concern for Residents During Operation

Respondents then were asked how concerned they believed selected

organizations would be about protecting the interests of nearby residents

while operating an LLRW facility. The list of organizations in Table 4-12

were read to the respondent. The table lists the percentages of

respondents choosing each of the three ratings and ranks the organizations

according to the percent of respondents rating them as "very concerned."

The data in Table 4-12 show that government agencies were more

likely to be rated as "very concerned" than privately-owned organizations.
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In general, the closer (in distance and level) the government agency, the

more concerned respondents considered that agency to be. Most

respondents rated township (83%) and county (72%) government as "very

concerned" about the interests of nearby residents while operating an

LLRW storage facility. Respondents were less likely to rate state and

federal government agencies as "very concerned." Just over a third (34%)

of respondents rated state agencies as "very competent," and even fewer

(21%) rated federal agencies similarly.

Table 4-12 also indicates that privately-owned organizations were

rated lower in terms of concern. Only 19% of respondents considered

private management firms to be "very concerned" about the interests of

nearby residents. Slightly more (20%) considered an LLRW producers

association to be "very concerned."

TABLE 4-12

Concern About Protecting the Interests of

Nearby Residents When Operating an LLRW Storage Facility

(N=122)

Very

Somewhat

Not At Ail

Mean

Concerned

Concerned

Concerned

Ratings

Township government

County government

State government agency

Federal government agency

LLRW producers association

83%

72%

34%

21%

20%

15

26

58

53

2

(1.2)

(1.3)

(1.7)

(2.0)

(2.4)

2

7

25

37

43

Private management firm

19%

48

33

(2.1)

Exact question wording: (C7A-F) Thinking about the same organizations and groups as operators of a low-level

radioactive waste facility, please tell me how concerned each would be about the interests of nearby residents. Would

it be very concerned, somewhat concerned, or not concerned at all? Mean ratings

with "1" being the most positive rating and "3* being the least.

are based on a three-point scale

Technical Competence During Monitoring

Since a wider range of organizations have potential to serve as

environmental monitors, a slightly expanded list including university-based

organizations, citizens' groups, and environmental advocacy groups was

presented to respondents. Respondents were asked to rate how

technically competent they believed each organization would be to

conduct environmental monitoring of the proposed LLRW storage facility.

The organizations in Table 4-13 were read to the respondent. The table

lists the percentages of respondents choosing each of the three ratings and
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ranks the organizations according to the percent of respondents rating

them as "very concerned."

The data in Table 4-13 suggest that overall, respondents considered

university-based organizations, state and federal government, and

environmental interest groups to be the most technically competent to

monitor the environment. A majority of respondents (60%) rated

university-based organizations as 'Very competent." No other organization

was considered by a majority of respondents to be "very competent."

Forty-one percent of respondents considered federal agencies to be "very

competent." Twenty-nine percent of respondents considered state

government agencies to be "very competent." Environmental interest

groups were also rated relatively high, with 43% of respondents

considering them to be "very competent" as environmental monitors of the

LLRW storage facility.

TABLE 4-13

Technical Competence to Monitor the Environment

(N=122)

Very Somewhat Not At All Mean

Competent Competent Competent Ratings

University-based organization 60% 37 3 (1.4)

Environmental interest group 43% 37 20 (1.8)

Federal government agency 41% 48 11 (1.7)

LLRW producers association 32% 41 28 (2.0)

State government agency 29% 64 7 (1.8)

Community-based organization 22% 38 40 (2.2)

Township government 15% 32 53 (2.4)

County government 14% 43 43 (2.3)

Exact question wording: (C8A-H) / am going to read you another list of organizations and groups This time I

would like you to tell me how technically competent you believe each would be to conduct environmental monitoring

of a sensitive project like a low-level radioactive waste storage facility. Would it be very competent, somewhat

competent, or not at all competent? Mean ratings are based on a three-point scale with "1" being the most

positive rating and "3" being the least.

Table 4-13 also shows that respondents were least likely to view local

organizations as technically competent environmental monitors. Only 14%

considered county government to be "very competent" monitors; 15% of

respondents considered township government to be "very competent."

Twenty-two percent of respondents rated community-based organizations

as "very competent" to monitor the LLRW storage facility.
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Concern for Residents During Monitoring

Respondents then were asked how concerned they believed these

selected organizations would be about protecting the interests of nearby

residents while conducting environmental monitoring of an LLRW storage

facility. The organizations in Table 4-14 were read to the respondent.

The table lists the percentages of respondents choosing each of the three

ratings and ranks the organizations according to the percent of

respondents rating them as "very concerned.''

The data in Table 4-14 indicate that respondents were more likely

to consider local and environmental groups as "very concerned" about the

interests of nearby residents when monitoring the environment: seventy-

eight percent of Hillsdale-area respondents thought township government

would be "very concerned," 76% believed that environmental interest

groups would be "very concerned," 74% thought county government would

be "very concerned," and 72% thought community-based organizations

would be "very concerned."

TABLE 4-14

Concern About Protecting the Interests of Nearby Residents While Monitoring the Environment

(N»122)

Very

Somewhat

Not At All

Mean

Concerned

Concerned

Concerned

Ratings

Township government

78%

20

(1.2)

Environmental interest group

76%

24

(1-3)

County government

74%

26

(1-3)

(1.3)

Community-based organization

72%

24

University-based organization

47%

50

(1.6)

State government agency

34%

62

(1.7)

LLRW producers association

18%

52

31

(2.1)

(1.9)

Federal government agency

16%

74

10

Exact question wording: (C9A-F) Thinking about these same organizations

and groups, please tell

me how

concerned each would be about the interests of nearby residents when conducting environmental monitorint of a low-

level radioactive waste storage facility.

Would it be very

concerned, somewhat concerned, or not at all concerned?

Mean ratings are based on a three-point scale with ".

" being the most positive rating and "3"

being

the least.

Table 4-14 also shows that respondents were less likely to consider federal

government agencies and an association of LLRW generators as "very

concerned" about the interests of nearby residents when monitoring the

environment. Only 16% of respondents thought federal government

agencies would be "very concerned," and only 18% of respondents thought

the LLRW producers association would be "very concerned."
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Discussion of Trust in Operation and Monitoring

The data in tables 4-11 through 4-14 have demonstrated the utility

of splitting trust into expectations of technically competent role

performance and expectations of concern for others' interests. With

respect to an organization's technical capability to operate an LLRW

storage facility, respondents tended to trust federal and state government

agencies more than local government and private groups. However, when

assessing the level of concern these organizations have for the interests of

nearby residents while operating the facility, respondents trusted local

levels of government far more than they did either state and federal

government or private groups. Similar discrepancies arose with respect to

competence and concern in monitoring the facility. Respondents tended

to trust the competence of university, federal, and state agencies more

than local government agencies and community-based organizations. On

the other hand, respondents indicated local government agencies,

community organizations, and environmental groups would be more

concerned with protecting local interests than would federal and state

agencies or private groups.

Assessing which groups are most trusted to operate and monitor the

proposed LLRW storage facility, therefore, requires a closer examination

of competence and concern as bi-polar characteristics of trust.

Ethnographic research is particularly well-suited to this task, and the

Hillsdale study afforded the opportunity to talk at length with respondents

about their reasons for simultaneously "trusting" and "distrusting" the same

organizations. Several major themes surfaced through these discussions:

access to resources and expertise, training, local control, proximity to

facility, shared values and experiences, and bribery. These themes

reaffirm the hypothesis that the extent to which a community trusts

different organizations is more a function of how competent an

organization is and how concerned it is with protecting community

interests than it is the type of tasks the organization would perform (e.g.,

operation or monitoring). The examination of these themes, therefore,

focuses on competence and concern rather than on operation and

monitoring.

Respondents were encouraged during ethnographic interviews to

elaborate on their assessments of the trustworthiness of different

organizations. In so doing, many indicated that technical competence, in
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terms of both facility operations and facility monitoring, is a function of

an organization's access to and the availability of essential resources. In

the LLRW project, information and financial, human, and material capital

may all be considered "essential resources." Generally, the larger the

organization (e.g., federal agencies, university organizations) the greater

the resource base and the greater the access to additional resources.

Federal government was considered the most competent operator of

an LLRW storage facility, while universities are seen as the most

competent monitors, in part due to the availability of and access to

resources. One respondent described the relationship between competence

and resources, for example, in the following manner:

I think [universities] have some real competent people if, in

fact, they are funded to [monitor the LLRW storage facility].

They're some sharp cookies, and that's where the stuff comes

out of is the universities. . . A technician could be hired by a

private company to go on and do it. But I think their hands are

kind of tied in being able to really make the project fly.

[Universities] are interested in studying down the road and you

know that's important.

Conversely, smaller organizations such as township and county

government generally were considered to neither possess nor have direct

access to essential resources. One respondent described his perception of

the situation this way:

I think township government, well, we're talking technically

here now. You see, none of us know anything about anything

like [low-level radioactive waste]. So unless we import

somebody, nobody knows a thing about anything. You know?

So none of us are competent for that job, I guess. We can run

around and read meters! We would need some kind of training,

or something like that. But who would train? The [LLRW]

businesses association (laughing)? Right! [It's like] "Oh by the

way, chum, you know we can set you up with a $400,000 house

this year, put a little money in your bank account. Could your

wife use a new dress? Your kids can go to a private school."

Now your competence would be right up there, wouldn't it?
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Ten years later you see that they've set you up for tax evasion

(laughing).

Another respondent put it this way:

The closer ones would want to be more involved, but how

much? You're looking ahead to something here that... There

has to be . . . Hell, some of these people don't know anything

about it, they're just like us ... we don't know anything about

[low-level radioactive waste]! Now, if we were schooled on it

and "bonded" or something like that so we knew, then, well yes.

But you can take Joe Blow down the road here and put him in

something like that, and unless he's taught and schooled on it,

then he don't know anything more about it than I do. Hell no!

Previous studies have indicated that citizens do not necessarily trust

their local government officials to represent their interests (Bord 1987).

However, findings from the Hillsdale-area ethnographic study indicate the

opposite is true. Whereas availability of and access to essential resources

is seen as the prime determinant of technical competence, respondents

cited several reasons why they believe locally-based organizations are most

concerned with protecting community interests. Specific reasons ranged

from "having to live with people in the community," to "closeness or

proximity to the facility," and from "social or familial ties with other

people in the area," to "expected duty or obligation" to serve the public.

However, these reasons may all be seen as aspects of a personal or

intimate involvement in local community affairs. One respondent

described the relationship between this involvement and concern for

protecting community interests in the following manner:

Well, the township, because they would be involved with the

people personally. I think they would be very concerned

because they are the ones that are going to have to listen to the

people complain, and they are the ones that have to live among

the people. So I think they are the ones that would be most

concerned about [low-level radioactive wastes]. And county

government would be very concerned too. Because after all, it's

their county, too.
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Another respondent, referring to the concern of township and county

governments in handling the LLRW issue, described it this way:

They'd be very concerned because it's their duty to be very

concerned. After all, [the LLRW storage facility] is right near

them.

Conversely, organizations seen as removed from local interests

generally are perceived to be less concerned about protecting community

interests. Whether referring to facility operations or environmental

monitoring, respondents considered an LLRW producers association to be

the least concerned. One respondent described this perceived lack of

concern by saying:

I don't think they are going to be very concerned because they

are going to get rid of their stuff one way or another. If they

don't have a place, then they'll hide it in a bale of hay to get

rid of it.

Other respondents described their perception of a lack of an LLRW

producers association's concern for local interests this way:

They are not at all concerned. They made it, they ain't gonna

worry about it. They loaded it on the truck and got rid of it.

That's "good riddance."

The [LLRW producers' association] might be out of the

community far enough that maybe it just wouldn't really matter

to them if they was a little on the low side [of concern].

It is apparent that Hillsdale-area respondents assess the

trustworthiness of various organizations according to expected levels of

technical competence and concern for protecting community values and

interests. Generally speaking, those organizations seen as having access to

certain essential resources are expected to be more competent than those

organizations perceived to have limited resources. These "competent"

organizations are most often large organizations, such as universities and

federal government agencies, that have extensive resources at their

disposal. On the other hand, those organizations seen as being personally
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and intimately involved in local community affairs are expected to be

more concerned with protecting local interests than those organizations

that are far removed from the community. These "concerned"

organizations are most often locally based, such as township and county

government, whose members live and work in the community and who

share community values.

Trust in Information Sources

Finally, respondents were presented with a list of various information

sources and were asked to rate on a four-point scale how trustworthy they

believed each would be in providing information about the proposed

LLRW storage facility. Table 4-15 lists the percentage of respondents

rating these organizations as "very trustworthy," "somewhat trustworthy,"

"somewhat untrustworthy," or "not at all trustworthy," and ranks the

organizations according to the percentage rated as "very trustworthy."

TABLE 4-15

Trust in Sources of Information

(N-122)

Very Somewhat Somewhat Not At All Mean

Trustworthy Trustworthy Untrustworthy Trustworthy Ratings

University-based organizations 63% 34 3 1 (1.4)

National environmental organizations 37% 54 6 4 (1.8)

Local environmental groups 35% 52 8 5 (1.8)

State government agencies 29% 55 12 5 (1.9)

County government 25% 65 6 4 (1.9)

Township government 24% 63 9 4 (1.9)

Television 22% 62 12 3 (2.0)

Federal government agencies 18% 62 14 6 (2.1)

Newspapers 18% 58 15 10 (2.2)

Other citizen organizations 14% 70 13 3 (2.0)

Radio 14% 71 13 2 (2.0)

Magazines 12% 64 16 9 (2.2)

LLRW producers association 9% 39 34 18 (2.6)

Exact question wording: (C10A-G) In forming your views about whether the state should build a low-level

radioactive waste storage facility, how trustworthy would you find each of the following sources of information? For

each one, please tell me if you believe it is very trustworthy, somewhat trustworthy, somewhat untrustworthy or not at

all trustworthy. Mean ratings are based on a four-point scale with "1" being the most positive rating and "4"

being the least.

Table 4-15 also provides mean ratings for each organization, with "1"

being the most positive rating and "4" being the least.

The data presented in Table 4-15 indicate that university-based and

environmental groups were most likely to be seen as "very trustworthy." A
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majority of respondents (63%) considered university-based organizations

to be "very trustworthy." More than one-third of respondents (37%) rated

national environmental organizations as "very trustworthy," while (35%)

felt the same way about local environmental groups. Respondents were

least likely to rate an LLRW producers association, magazines, radio, and

citizens organizations as "very trustworthy:" nine percent rated an LLRW

producers association as "very trustworthy," 12% considered magazines to

be "very trustworthy," and 14% rated radio and other citizen organizations

as "very trustworthy."

It is interesting to note that relatively few respondents (18%) rated

newspapers as a "very trustworthy" source of information, particularly

considering that of those respondents who claimed to rely on the media

for information regarding the LLRW issue, 92% claimed that newspaper

was the primary medium (see Table 4-2).

HILLSDALE/STATEWIDE COMPARISONS

The following section compares and discusses the attitudes of

Hillsdale-area residents to those of a statewide sample of people in

Michigan. Similar questions were asked in both the Hillsdale-area study

and the 1989 statewide telephone survey, but the ordering of questions

was slightly different and the Hillsdale-area study had additional

questions.

A Comparison of Hillsdale-area and Statewide Trust in Organizations

It is important to ascertain whether people in the Hillsdale area trust

organizations to a different degree or in a different way than people

elsewhere in the state. It was hypothesized that the response of some

Hillsdale-area residents might be the result of a localized lack of trust in

government or certain agencies. It was also thought that the self-

designation event itself might result in lower levels of trust in

organizations involved in the LLRW siting process. Intervening factors at

the local level could make it more difficult to extrapolate findings to other

communities in Michigan. To explore these issues further, comparisons

were made between Hillsdale-area and statewide responses to the same

trust questions discussed in the previous section.
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Technical Competence During Operation

Respondents to both the Hillsdale-area and statewide surveys gave

similar assessments of organizations' technical competence to operate an

LLRW storage facility, with federal government agencies most often rated

as "very competent" to operate the facility (39% and 43% respectively),

and local government agencies least often rated as "very competent" (7%

and 10% respectively). However, whereas respondents to the statewide

survey rated state government agencies as the next most competent

organization to operate an LLRW storage facility (34%), Hillsdale-area

residents rated an LLRW producers association (33%) and private

management firms (26%) above state government organizations (20%).

Concern for Residents During Operation

In the Hillsdale-area survey, privately-owned organizations were

rated lower in terms of their perceived level of concern with protecting

community interests and values. Only 19% of these respondents

considered private management firms to be "very concerned," while

slightly more (20%) considered an LLRW producers association to be

"very concerned." Conversely, local government agencies such as township

and county were most often rated as "very concerned," (83% and 72%

respectively). These ratings are similar to those of respondents to the

statewide survey, in which respondents least often rated private

management firms (29%) and an LLRW producers association (25%) as

"very concerned," while most often rating township government (61%) and

county government (51%) as "very concerned.

Technical Competence During Monitoring

When asked to rate the technical competence of selected

organizations to monitor the environment surrounding an LLRW storage

facility, few differences between Hillsdale-area and statewide survey

respondents were apparent. A majority (60%) of respondents to both the

statewide and Hillsdale-area surveys rated university-based organizations

as "very competent." Although a majority of respondents did not rate any

other organization as "very competent" in the Hillsdale-area study, a

majority (60%) of respondents to the statewide survey rated

environmental interest groups as "very competent." Still, 43% of Hillsdale-
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area respondents rated environmental interest groups as "very competent"

to monitor the environment surrounding an LLRW storage facility. In

addition, respondents to both surveys ranked federal government agencies

as the third most competent environmental monitors, with 41% of

Hillsdale-area respondents and 48% of statewide respondents rating them

as "very competent."

Few respondents to either survey thought local government would be

technically competent to monitor the environment. Only 14% of Hillsdale-

area study respondents and 15% of statewide survey respondents rated

county government as "very competent." Similarly, few respondents to the

Hillsdale-area study (15%) or to the statewide survey (16%) rated

township government as "very competent" to monitor the environment

surrounding an LLRW storage facility. In both surveys, the technical

competence of state government agencies, community-based organizations,

and an LLRW producers association to monitor the environment was

rated between these two extremes.

Concern for Residents During Monitoring

Some differences are apparent between Hillsdale-area and statewide

respondents' assessment of selected organizations' concern for protecting

community interests and values. Nearly the same percentage of Hillsdale-

area respondents (76%) as statewide respondents (77%) rated

environmental interest groups as "very concerned." Township government,

however, was rated "very concerned" by a larger percentage of Hillsdale-

area respondents (78%) than statewide respondents (59%), making that

class of organization rank as the most concerned environmental monitor

in the Hillsdale-area study, and third in the statewide survey. The same

percentage of respondents rated community-based organizations as "very

concerned" in both surveys, making that class of organization rank as the

fourth most concerned environmental monitor in the Hillsdale study, but

second in the statewide survey. Hillsdale-area respondents rated

environmental interest groups (76%) and county government (74%) as

"very concerned," making these organizations rank second and third,

respectively, as very concerned environmental monitors in the Hillsdale

area. Though the percentages were slightly different in both surveys,

federal government agencies, state government agencies and an LLRW

producers association were least often rated as "very concerned," making
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these organizations rank lowest as very concerned monitors of an LLRW

storage facility.

Trust in Information Sources

Hillsdale-area and statewide survey respondents were slightly

different in their ratings of the trustworthiness of different information

sources. Although roughly the same percentage of statewide respondents

(59%) as Hillsdale-area respondents (63%) rated university-based

organizations as a "very trustworthy" source of information, they were the

only organization rated as "very trustworthy" by a majority of respondents

to the Hillsdale-area survey. Statewide however, local and national

environmental groups also were rated as "very trustworthy" by a majority

of respondents (58% and 66% respectively). These organizations did rank

second and third, respectively, in the Hillsdale-area study; however, only

35% of these respondents rated local environmental groups as "very

trustworthy," while 37% rated national environmental groups the same

way.

In both surveys, an LLRW producers association was least often

rated as a "very trustworthy" source of information, with nine percent in

the Hillsdale-area study and 13% in the statewide survey rating them as

such. Media, such as television, radio, magazines, and newspapers, also

tended to rank low in both surveys.

The level of trust in other citizen organizations was quite different

between the two surveys. Statewide, 48% of respondents rated other

citizen organizations as "very trustworthy," thus ranking them fourth in

terms of trustworthiness statewide. In the Hillsdale area, only 14% of

respondents rated these groups as very trustworthy, one of the four

organizations ranking lowest as a trustworthy source of information in the

Hillsdale area.

Concerns Associated with Locating the Proposed LLRW Storage Facility

in Michigan

Both the Hillsdale-area and statewide surveys contained three

questions regarding respondents' concerns associated with the LLRW

storage facility. First, respondents were given the opportunity through

open-ended questions to express in their own terms the concerns, if any,

they associate with siting an LLRW storage facility in Michigan.
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Respondents were asked the same question during the 1988 statewide

telephone survey. The top five concerns mentioned by respondents during

that survey formed the basis for a closed-ended question included in both

the Hillsdale survey and the 1989 statewide survey. Respondents were

asked to evaluate how much of a concern each of this listed set of five

concerns would be for them. And finally, because researchers

hypothesized that harm from radiation would be the most likely concern

that people would associate with an LLRW storage facility, respondents

were asked explicitly how concerned they would be about possible harm

from radiation associated with such a facility if it were located near their

community.

Concerns Expressed in Open-ended Questioning

To examine the extent to which concerns mentioned in the Hillsdale

study vary from those mentioned in the statewide survey, respondents to

both surveys were asked what concerns they had about Michigan's planned

LLRW storage facility. This open-ended question was preceded by a brief

description of the seven-state Midwest LLRW Compact and the planned

LLRW storage facility. Table 4-16 lists the general categories of responses

to this question (see also, Appendix D). The wording of categories and

sub-categories was kept as close as possible to the original wording.

The concerns listed in Table 4-16 represent a number of related

responses that have been grouped into broader categories. The type of

concerns respondents mentioned, percentage of times mentioned, and

rank order of times mentioned were approximately the same for the

Hillsdale-area study and statewide survey. Concern over environmental

pollution was the most frequently mentioned concern, with 20% of the

mentions in the statewide survey and 28% in the Hillsdale-area study.

Distrust of government and those operating the facility was mentioned

second-most frequently in the Hillsdale-area study (18%) and tied for

fourth most (13%) in the statewide survey. Concern over accidental

leakage was the third most frequently mentioned concern (15%) by

Hillsdale-area respondents and was ranked second by statewide

respondents (17% of mentions).
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TABLE 4-16

Self-described Concerns Associated with Locating an LLRW Storage Facility in Michigan:

A Comparison of Hillsdale and Statewide Survey Data*

Survey Populations

Concerns

Environmental pollution

Distrust government

Accidents or leakage

Public health and safety

Facility-related costs

Distrust storage technology

Facility location

Facility-related radiation

Membership in Midwest Compact

Amount of waste to be stored

Hillsdale

(N - 122)

28%

18

15

10

9

8

7

5

0

_2_

100%

Statewide

(N = 1252)

20%

13

17

13

2

8

15

8

2

_2_

100%

Exact question wording: (C2) Many people have discussed the advantages and disadvantages of this project. What

are your major concerns about having this facility located in Michigan?

• Up to five concerns were recorded from each respondent's answers. The entries in the table reflect the

proportion of all concerns cited.

The percentages in Table 4-16 exclude those respondents answering "no concerns" (four percent of all Hillsdale-

area study respondents and five percent of all statewide survey respondents).

In both studies, the rank order and overall percentages for the

specific concerns which comprise the larger concern categories (see

Appendix D) listed in Table 4-16 were similar, though not identical. For

example, within the larger category "concern over environmental

pollution," the specific concern mentioned most frequently by Hillsdale

study respondents (15%) was "concern over water pollution, including

contamination of groundwater, surface water, and the Great Lakes." This

same concern, though it was the second most frequently mentioned

subcategory of concern statewide, was mentioned by only five percent of

the statewide respondents. Many Hillsdale-area respondents said they

were concerned about water pollution because there are many lakes and

rivers in Hillsdale County which, if contaminated by radiation, have the

potential to adversely affect many people, even those living far away, and

especially those living downstream from the LLRW storage facility.
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Concerns Expressed in Closed-ended Questioning

To examine the extent to which the degree of concern in the Hillsdale

area varies from that of the statewide population, respondents to both

surveys were asked to rate how much of a concern each of a listed set of

concerns is to them. This question required respondents to evaluate

concerns they may not have considered previously. Table 4-17 summarizes

the percentage of respondents who considered the concern listed to be a

"major concern." The mean rating for each concern is listed in

parentheses.

TABLE 4-17

Rating Concerns About LLRW Facilities:

A Comparison of Hillsdale-area and Statewide Survey Data

(Percent indicating this would be a 'Major Concern")

Survey Populat

ions

Hillsdale

Statewide

(N>

122)

(N-

=1253)

Mean

Mean

Concerns

%

Ratings

%

Ratings

Environmental pollution,

especially of water supplies

77%

(4.5)

76%

(4.5)

Accidental release of

radioactive materials

75%

(43)

71%

(4.4)

Increased danger to public

health and safety

68%

(4.2)

64%

(4-2)

Inadequate monitoring of the

LLRW storage facility

58%

(4.0)

48%

(4.1)

Increases in taxes to pay

for the facility

41%

(3.6)

40%

(3.7)

Exact question wording: (C4) A number

of concerns have been raised about low-level radioactive waste facilities.

I am going to read you a list of some of these ana) for each one, I would like you

to tell me

how much

of a concern

it is for you. Using a scale from "l"to "5,"

' where "5"

' indicates

"a major concern

"and "1"

indicates "no concern at

all, "please tell me how much of a concern you think each is.

Mean ratings are

based on this five-point scale.

The data in Table 4-17 indicate that there is very little difference

between the levels of concern expressed by Hillsdale area and statewide

respondents. Respondents to both surveys were most likely to consider

environmental pollution, especially of water supplies, a "major concern,"

with 77% of Hillsdale-area respondents and 76% of state respondents

rating it a "major concern." Seventy-one percent of statewide survey

respondents and 75% of Hillsdale-area study respondents consider

accidental release of radioactive materials a "major concern." Increased

danger to public health and safety was considered a "major concern" by
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68% of Hillsdale-area respondents and 64% of state respondents. In both

studies, the list of concerns is ranked the same whether the order is based

on the mean rating or on the percent responding "major concern." The

most noteworthy gap in percentages occurs in the rating of inadequate

monitoring: Hillsdale-area respondents were more likely than state

respondents to label inadequate monitoring a "major concern" by a 58%

to 48% margin.

Concern About Harm From Radiation

To examine the extent to which the degree of concern over harm from

radiation varies between the Hillsdale-area respondents and statewide

respondents, respondents were asked to rate their concern over possible

harm from radiation. Table 4-18 compares levels of concern as rated by

Hillsdale and statewide respondents.

Both statewide and Hillsdale-area respondents expressed roughly the

same levels of concern about the possible harm radiation could bring to

their community. Most Hillsdale-area respondents (63%) and respondents

elsewhere in the state (65%) were "very concerned," 30% of Hillsdale-

area respondents and 29% of state respondents said they were "somewhat

concerned," and seven percent of Hillsdale-area respondents and six

percent state respondents were "not at all concerned."

TABLE 4-18

Concern Over Harm From Radiation:

A Comparison of Hillsdale-area and Statewide Survey Data

Survey Populations

Hillsdale Statewide

(N=118) (N-1253)

Very Concerned 63% 65%

Somewhat Concerned 30 29

Not At All Concerned _7_ 6

100% 100%

Exact question wording: (C6) How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be (1) very concerned, (2) somewhat concerned, or

(3) not at all concerned?
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Advantages Associated with Locating the Proposed LLRW Storage

Facility in Michigan

Both the Hillsdale-area and statewide surveys contained two

questions regarding the advantages respondents associate with the LLRW

storage facility. First, respondents were given the opportunity through

open-ended questions to express in their own terms the advantages, if any,

they associate with siting an LLRW storage facility in Michigan.

Respondents were asked the same question during the 1988 statewide

telephone survey. The top five advantages mentioned by respondents

during that survey formed the basis for a closed-ended question included

in both the Hillsdale survey and the 1989 statewide survey. Respondents

were asked to rate how much of an advantage each of this listed set of

five advantages would be for them.

Advantages Expressed in Open-ended Questioning

To examine the extent to which concerns mentioned in the Hillsdale

study vary from those mentioned in the statewide survey, respondents to

both surveys were asked to identify the advantages they associated with

Michigan's proposed LLRW storage facility. This open-ended question

followed a brief description of the project and the open-ended question

about their concerns. Table 4-19 lists the general categories of advantages

mentioned in response to this question (see also Appendix D). The

wording of categories and sub-categories was kept as close as possible to

the original wording.

The percentages and rank order of the two most frequently

mentioned advantages were quite similar. Greater control over waste

disposal was the most frequently mentioned advantage category,

mentioned 43% of the time by Hillsdale-area respondents and 42% of the

time by respondents statewide. Economic benefits (including jobs) were

the second most frequently mentioned advantage, mentioned 35% of the

time by Hillsdale-area respondents and 31% of the time by statewide

respondents. Greater control over transportation was mentioned third

most often by Hillsdale-area respondents (14%) but fifth most often by

statewide respondents (5%). It is interesting to note that no respondents

from the Hillsdale area mentioned protection of public health and safety

or increased public awareness as advantages, although these were

mentioned by some respondents elsewhere in the state.
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Survey Populations

Hillsdale

Statewide

(N = 122)

(N - 1253)

43%

42%

35

31

14

5

3

12

5

7

0

2

_S_

_L.

100*

100*

TABLE 4-l»

Self-described Advantages Associated with Locating an LLRW Storage Facility in Michigan:*

A Comparison of Hilkdale-area Statewide Survey Data

Advantages

Centralized storage and control

Economic benefits, including jobs

Increased transportation control

Increased environmental protection

Various political benefits

Protection of public health and safety

Increased awareness of LLRW-related

Exact question wording: (C2A) What do you think would be the major advantages of having a low-level radioactive

waste storage facility located in Michigan?

•Up to five advantages were recorded from each respondent's answers. The entries in the table reflect the

proportion of all advantages cited.

The percentages in Table 4-19 exclude those respondents who answered "no advantages" (31% of all Hillsdale-

area respondents and 23% of all statewide respondents) or "don't know" (five percent of all Hillsdale-area

respondents and seven percent of all statewide respondents).

As noted previously, the advantages listed above represent a number

of related responses that have been grouped into broader categories.

Within these categories, sub-categories were similar in rank order and

overall percentages, but there were some differences within categories. Of

all subcategories mentioned, the economic benefit of new job

opportunities was by far the most frequently mentioned advantage

subcategory (32%) in the Hillsdale-area study; half that (18%) of

statewide respondents mentioned new job opportunities as a subcategory

of advantage. Increased job opportunities were still important to statewide

survey respondents, however, being the second-most frequently mentioned

subcategory. The statement of one Hillsdale-area resident represents a

typical response:

It will provide employment, but not of the "cheap labor" kind.

They must hire top-of-the-line people.

In the Hillsdale-area study, greater control of and responsibility for

LLRW disposal through central storage was the second most frequently

mentioned advantage subcategory (26%), while it was the most frequently

cited subcategory of advantage in the statewide survey (31%). One
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Hillsdale-area respondent explained the perceived advantage of

centralized LLRW storage and control as:

. . . knowing that people aren't just burying the waste in their

backyards.

Another Hillsdale study respondent explained the perceived need for a

centralized LLRW storage facility as follows:

I think it's a tough thing to address, but it is, because it's going

to be nothing but nothing without addressing it. So we have to

address those problems and find solutions to them because

we're going to live like this. This is the energy of the future and

we have to learn to live with [its consequences].

Advantages Expressed in Closed-ended Questioning

To examine the extent to which the degree of advantage expressed in

the Hillsdale area varies from that of the statewide population,

respondents to both surveys were asked to rate how much of an advantage

each of a listed set of advantages is to them. This question required

respondents to evaluate advantages they may not have considered

previously. Table 4-20 summarizes the percentage of respondents who

considered the advantage listed to be a "major advantage." The mean

rating for each advantage is listed in parentheses.

In contrast to the rating of concerns, a consistently smaller

percentage of respondents in the Hillsdale area indicated that the listed

advantages were "major" ones. This pattern is apparent in the lower mean

scores for all advantages. Fewer Hillsdale-area than state respondents (by

a 32% to 54% margin) thought better protection of public health and

safety would be a major advantage. Fewer Hillsdale-area respondents

(34%) than those in the statewide survey (49%) thought that better

protection of the environment was a major advantage. Regarding greater

control and monitoring, fewer Hillsdale-area respondents (30%) than

statewide respondents (39%) thought this would be a major advantage.

Economic benefits were cited as a major advantage by the same

percentage of respondents to both studies (32%). In the Hillsdale-area

study the mean scores for the advantage scales also were generally lower
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and did not fall in the same rank order as the percentage of respondents

designating the listed "advantage" as a major one.

TABLE 4-20

Rating Advantages of an LLRW Storage Facility:

A Comparison of Hillsdale-area and Statewide Survey Data

(Percent indicating this would be a 'Major Advantage")

Advantages

Better protection of the

environment

Greater control over the

transportation of LLRW

Better protection of public

health/safety

Economic benefits such as jobs,

new tax dollars, and revenues

from other states

Greater control and monitoring

LLRW storage

%

34%

33%

32%

32%

30%

Survey Populations

Hillsdale

(N-122)

Statewide

(N-1253)

Ratings

Mean Mean

% Ratings

(3.3)

49% (3.8)

(3.3)

39% (3.6)

(3.0)

54% (3.9)

(3.0)

32% (3.4)

(3-2)

39% (3.6)

Exact question wording: (C5) A number of people have indicated there are advantages associated with tow-level

radioactive waste facilities. I am going to read you a list of some of these. Using a scale from "1 "to "5," where "J":

indicates a "major advantage: and "1" indicates "no advantages at all" please tell me how much of an advantage

you think each is. Mean ratings are based on this five-point scale.

Levels of Support for Siting an LLRW Storage Facility Near One's

Community

For those who trust the safety of current LLRW storage facility

technology, the NIMBY response is often thought to be the main difficulty

in siting an LLRW storage facility. To gauge how localized respondents'

concerns about the proposed LLRW storage facility were, respondents to

both the Hillsdale study and the statewide survey were asked how they

felt about siting an LLRW storage facility both near their community and

in Michigan. Table 4-21 compares levels of support between Hillsdale and

statewide respondents.

The data in Table 4-21 indicate that Hillsdale-area and other

Michigan respondents hold similar attitudes toward the siting of an LLRW

storage facility near their community. Nearly the same percentages of

respondents from the Hillsdale area (61%) as from elsewhere in the state
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(66%) opposed locating an LLRW storage facility near their community.

A smaller percentage of Hillsdale-area respondents (14%) than state

respondents (28%) favored locating an LLRW storage facility near their

home. Intriguingly, 25% of those interviewed in the Hillsdale study stated

that their support for the facility would "depend," whereas only six percent

of those interviewed statewide responded "depends."

TABLE 4-21

Support for Siting an LLRW Storage Facility Near One's Community:

A Comparison of Hillsdale-area and Statewide Survey Data

Hillsdale

(N-117)

Survey Populations

Statewide

(N-1253)

Favor

14%

28%

6

66

Depends

25

Oppose

61

100%

100%

Exact question word

waste storage facility,

ing: (C14A) Overall, would

you favor or

oppose

the construction

of a low-level radioactive

near wur community?

During ethnographic interviews, some Hillsdale-area respondents

cited reasons for conditioning their support for the LLRW storage facility.

Most interviews were recorded on cassette tape, allowing researchers to

review the interviews for respondents' explanations of their conditioned

support. Some of the more common explanations included (1) the

dissemination of conflicting information throughout the Hillsdale study

area, which some respondents claim has made it more difficult for them

to establish an opinion, and (2) the currently undetermined design

specifications for the proposed facility. Some respondents claimed that

knowing how and with what materials the facility would be constructed

would directly influence the extent of their support.

Levels of Support for Siting an LLRW Storage Facility Elsewhere in

Michigan

To identify levels of support regarding the siting of an LLRW

storage facility in Michigan, respondents to both the Hillsdale-area study

and the statewide survey were asked how they felt about siting an LLRW

storage facility somewhere in Michigan away from their community.
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Table 4-22 compares levels of support between Hillsdale and state

respondents.

The data in Table 4-22 indicate that fewer Hillsdale-area study

respondents (38%) than statewide respondents (54%) favored locating an

LLRW storage facility elsewhere in Michigan. Again, more respondents

in the Hillsdale area (32%) than in the statewide survey (10%) answered

"it depends." Somewhat fewer Hillsdale area respondents (30%) than

statewide respondents (36%) opposed siting an LLRW storage facility in

Michigan.

TABLE 4-22

Support for Siting an LLRW Storage Facility Elsewhere in Michigan:

A Comparison of Hillsdale-area and Statewide Survey Data

Hillsdale

(N=116)

Survey Popi

ilations

Statewide

(N-1253)

III

38%

32

30

100%

54%

10

36

100%

•3 Si

Exact question wording: (C14B) Overall,

waste storage facility elsewhere in Michigan

would

you favor or

oppose

the construction

of a low-level radioactive

A Comparison of Levels of Support for an LLRW Storage Facility

As discussed in the introduction to this chapter, the "NIMBY"

response is generally characterized as those people who, for various

reasons, object to locating noxious facilities such as landfills or prisons in

or near their community while supporting such facilities away from their

community. In the Hillsdale study, the NIMBY population is defined as

those people who would oppose locating an LLRW storage facility in the

Hillsdale area but would support the facility if it were located elsewhere

in the state.

To examine the degree of the NIMBY response in both the Hillsdale

and statewide surveys, levels of support for an LLRW storage facility

"near one's community" were crosstabulated with support for the facility

"elsewhere in Michigan." These data are presented in Tables 4-23 and 4-

24. Because the NIMBY phenomenon is characterized by an unwillingness

to support certain projects locally while favoring them if located
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elsewhere, support for the facility "near one's community" is dependent

upon support for the facility "elsewhere in Michigan." Therefore, the

percentages in Tables 4-23 and 4-24 are presented according to support

for the facility "elsewhere in Michigan" rather than "near one's

community." Based on this comparison, researchers were able to

determine the degree to which support for the project differed between

the Hillsdale-area and statewide surveys.

The data in Tables 4-23 and 4-24 indicate that more people in both

the statewide and Hillsdale surveys favor locating an LLRW storage

facility in Michigan; however, the proportion of respondents who support

siting the facility in the state is greater in the statewide sample (54%)

than in the Hillsdale sample (38%). Table 4-23 shows that the statewide

response to the project is primarily a non-NIMBY response: of those

respondents who favored locating the LLRW storage facility in the state,

half also would favor having it located near their community, while 46%

would oppose it near their community. In other words, if one supports

locating an LLRW storage facility in Michigan, the tendency is greater to

support than oppose having it located near one's home. Table 4-24, on the

other hand, shows that the Hillsdale-area response to the project is largely

a NIMBY response: of those respondents who favored locating the LLRW

storage facility in the state, only 35% would favor having it located near

their community, while 49% would oppose it near their community. In

other words, in the Hillsdale-area survey, the tendency is greater to

oppose than support locating an LLRW storage facility near one's home

regardless of whether the respondent supports locating the facility

elsewhere in the state. The difference between support for and opposition

to having the LLRW facility located near one's community was tested

using an estimate of standard error between sample populations. The 15%

difference between the "favor" responses in Tables 4-23 and 4-24 is

statistically significant at the .10 (90%) confidence interval, but not at the

.05 (95%) confidence interval.
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TABLE 4-23

A Comparison of Statewide Respondents' Support for an LLRW Storage Facility:

Location in Michigan Versus Location Near One's Community

(N - 1253)

Favor

Facility in Michigan

Depends

Oppose

Facility Favor

Near One's Depends

Community Oppose

Totals

% Total

Sample

50%

4

46

100%

54%

2%

40

58

100%

10%

1%

1

98

100%

36%

Exact question wording: (C14A) Overall, would you favor or oppose the construction of a low-level radioactive

waste storage facility near your community? (C14B) Overall, would you favor or oppose the construction of a low-

level radioactive waste storage facility elsewhere in Michiean?

TABLE 4-24

A Comparison of Hillsdale Respondents' Support for an LLRW Storage Facility:

Location in Michigan Versus Location Near One's Community

(N = 115)

Facility in Michigan

:

Favor

Depends

Oppose

Facility Favor

Near One's Depends

Community Oppose

Totals

35%

0%

58

42

100%

3%

0

97

100%

16

49

% Total

100%

Sample

38%

32%

30%

Exact question wording: (C14A) Overall, would you favor or oppose the construction

waste storage facility near your community? (C14B1 Overall would you favor or oppose

level radioactive waste storaee facility elsewhere in Michiean?

of a low-level radioactive

the construction of a low-

Knowledge

During the Hillsdale self-designation event, the LLRW issue

generated extensive media coverage, spurred local activism, and received

frequent attention from state and local government officials. The

increased attention in turn heightened local awareness of the LLRW

issue. ISR researchers hypothesized that this increased awareness would

prompt area residents to seek more information on the issue, thereby
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producing the most knowledgeable community in the state regarding the

production and management of low-level radioactive waste.

To test the hypothesis that respondents in the Hillsdale-area are

more knowledgeable than respondents statewide, respondents to both

surveys were presented with four questions regarding their knowledge of

radiation and radioactive waste classification and management. First, all

respondents were asked to rate on a four-point scale how knowledgeable

they are about radiation. Second, those respondents who claimed to be

"very" or "somewhat" knowledgeable were asked if they could describe the

difference between high- and low-level radiation. Third, all respondents

were asked to rate on a four-point scale how knowledgeable they are

about radioactive waste disposal. And fourth, all respondents were

presented a list of seven items, all of which contain at least some

radioactive materials, and asked to judge whether they thought each item

would be stored at a high-level radioactive waste facility, a low-level

facility, or that the item would require no special storage.

Self-reported Knowledge of Radiation

Respondents initially were asked to rate on a four-point scale how

knowledgeable they believed they were about radiation. Table 4-25

compares Hillsdale-area and statewide percentages for self-reported

knowledge of radiation.

TABLE 4-25

Self-reported Knowledge of Radiation:

A Comparison of Hillsdale-area and Statewide Survey Data

Survey Populations

Hillsdale Statewide

(N=122) (N-1250)

Very Knowledgeable 4% 3%

Somewhat Knowledgeable 43 47

Not Very Knowledgeable 40 42

Not At All Knowledgeable _13_ _8_

100% 100%

Exact question wording: (Bl) How knowledgeable would you say you are about radiation? Would you say you are

very knowledgeable, somewhat knowledgeable, not very knowledgeable or not at all knowledgeable?

The data in Table 4-25 indicate that roughly the same proportion of

respondents to both surveys indicated that they were either "very" or
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"somewhat" knowledgeable about radiation, with 47% of Hillsdale-area

respondents and 50% of statewide respondents describing themselves as

such.

Knowledge of Radiation Classifications

The proposed radioactive waste facility will store low-level

radioactive waste. From a scientific and legal point of view, radiation

classified as "low-level" has different characteristics than radiation

classified as "high-level." In general, radiologists and other scientists who

work closely with radiation and radioactive materials describe low-level

radiation as less dangerous for a shorter period of time than high-level

radiation.

The extent to which knowledge of radiation classification differs

between Hillsdale-area and statewide survey participants was examined by

asking those respondents who claim to be "very" or "somewhat"

knowledgeable about radiation (47% of all Hillsdale-area respondents and

50% of all statewide respondents) if they could describe the difference

between high- and low-level radiation. Seventy percent of the Hillsdale-

area respondents and 52% of the statewide respondents asked this

question claimed to know the difference between high- and low-level

radiation.

Self-reported Knowledge of Radioactive Waste Disposal

Knowledge of radiation, a broad term which can describe anything

from sunlight to radiation from plutonium, is somewhat different than

knowledge of radioactive waste disposal. The issue of radioactive waste

involves many legal, political, scientific, and social implications. To

examine the extent to which knowledge of radioactive waste disposal differs

between Hillsdale-area and statewide survey participants, all respondents

were asked to rate on a four-point scale how knowledgeable they believed

they were about radioactive waste disposal. Table 4-26 compares

Hillsdale-area and statewide percentages for self-reported knowledge of

radioactive waste disposal.
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TABLE 4-2*

Self-reported Knowledge of Radioactive Waste Disposal:

A Comparison of Hillsdale-area and Statewide Survey Data

Survey Populations

Hillsdale Statewide

(N-122 (N-1246)

Very Knowledgeable 1% 5%

Somewhat Knowledgeable 26 34

Not Very Knowledgeable 56 47

Not At All Knowledgeable J7_ 14

100% 100%

Exact question wording: (B3) How knowledgeable would you say you are about radioactive waste disposal? Would

you say you are (1) very knowledgeable, (2) somewhat knowledgeable, (3) not very knowledgeable, or (4) not at all

knowledgeable about radioactive waste disposal?

The data in Table 4-26 indicate that only 27% of Hillsdale-area

respondents described themselves as either "very" or "somewhat"

knowledgeable of radioactive waste disposal, compared to 39% of

statewide respondents. This finding suggests that despite the media's

extensive coverage of the LLRW issue throughout the Hillsdale area, and

despite efforts by the Authority and local activists to inform the public, a

lower percentage of Hillsdale-area than statewide respondents described

themselves as knowledgeable about radioactive waste disposal.

Respondents to both studies were less likely to describe themselves

as knowledgeable of waste disposal procedures than about radiation. Of

Hillsdale-area respondents, fewer (20 percentage points less) described

themselves as knowledgeable of radioactive waste disposal than of

radiation; the margin of difference for statewide respondents was 11

percentage points. Some respondents explained during ethnographic

interviewing that they consider themselves more knowledgeable about

radiation than radioactive waste disposal because of their familiarity with

the use of x-rays and other medical uses of radiation, and because of the

extensive media coverage of other radiation-related issues such as nuclear

power and radon.

Radioactive Waste Storage Knowledge Index

Actual knowledge of radioactive waste disposal also was tested.

Respondents to both studies were presented a list of items that contain

varying levels of radiation, and were asked to judge whether individual

items would be stored at a high-level or low-level radioactive waste

facility, or if they would require no special storage. A "Waste Storage
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Knowledge Index" was created by combining the number of correct

responses into four categories: (1) "Not Very Knowledgeable" - zero to

two correct responses; (2) "Somewhat Knowledgeable" - three correct

responses; (3) "Quite Knowledgeable" - four correct responses; and (4)

"Most Knowledgeable" - five or more correct responses. Table 4-27

compares the Hillsdale-area and statewide percentages calculated for each

group and presents a mean score for both survey populations.

The data in Table 4-27 indicate that respondents from both surveys

provided similar percentages of correct answers and the same mean

scores. Twenty-two percent of Hillsdale-area respondents answered two or

fewer questions correctly, 23% answered three questions correctly, 24%

answered four questions correctly, and 31% answered five or more

questions correctly.

TABLE 4-27

Radioactive Waste Storage Knowledge Index:

A Comparison of Hillsdale-area and Statewide Survey Data

Survey Populations

Hillsdale Statewide

(N-122) (N=1253)

Not Very Knowledgeable 22% 15%

Somewhat Knowledgeable 23 31

Quite Knowledgeable 24 24

Most Knowledgeable 31 30

100% 100%

Mean Score 3.7 3.7

Exact question wording: (B3A) / am going to read you a list of items containing at least some radioactive

materials, and for each one, I would like you to tell me whether you think it would be stored at a low-level waste

facility, a high-level waste facility, or it would not require any special storage at all.

Based on the findings of the four "knowledge" questions addressed

above, the hypothesis that Hillsdale-area residents are more

knowledgeable about radioactive waste than people elsewhere in the state

is not supported. Despite media attention and local education efforts by

activists and the Authority, residents in the Hillsdale area do not appear

to be any more knowledgeable about the production and management of

low-level radioactive wastes than people elsewhere in the state.

An issue related to knowledge is the accuracy of respondents' self-

assessment of their knowledge of radioactive waste management. One's

perception of their own knowledge of radioactive waste may be an
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important aspect in and of itself, but it may not indicate their actual

knowledge. The accuracy of respondent self-assessment of knowledge was

tested in the Hillsdale study only. Using the Chi Square test for statistical

significance between categorical variables, self-reported knowledge of

radioactive waste disposal was compared to respondent scores on the

Waste Storage Knowledge Index. In order to achieve acceptable cell sizes

for conducting a Chi Square test, respondents claiming to be either "very"

or "somewhat" knowledgeable about radioactive waste disposal were

collapsed into one score, and respondents claiming to be "not very" or "not

at all" knowledgeable were collapsed into another. Scores on the Waste

Storage Knowledge Index were collapsed as discussed in the table above.

Researchers found a strongly significant relationship between these two

knowledge measures (chi-square of 23.53 with three degrees of freedom,

and a probability of 0.00). In other words, in the Hillsdale-area study,

respondents' assessment of their knowledge of radioactive waste storage

was both a generally accurate and a statistically valid predictor of their

actual knowledge of radioactive waste storage. For example, of those

respondents who claimed to be either "very" or "somewhat"

knowledgeable, 76% scored either "quite" or "most" knowledgeable on the

waste storage index, while only 24% scored "not "very" or "somewhat"

knowledgeable. And of those respondents who claimed to be either "not

very" or "not at all" knowledgeable about radioactive waste disposal, 62%

scored either "not very" or "somewhat" knowledgeable on the waste

storage index, while only 38% scored either "quite" or "most"

knowledgeable.

Knowledge and Levels of Support

As discussed in the introduction to this chapter, previous studies

have suggested that knowledge of various aspects of a project is positively

related to support for the project. This relationship was, in fact,

documented in social assessment research for the Superconducting Super

Collider (SSC) project, conducted previously by the ISR. To test for the

existence of this relationship in the LLRW project, support for the LLRW

storage facility, both "near one's community" and "elsewhere in Michigan"

was crosstabulated with three measures of knowledge: (1) self-described

knowledge of radiation, (2) self-described knowledge of radioactive waste

disposal, and (3) respondent scores on the Waste Storage Knowledge

Index.
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Table 4-28 lists percentages for levels of Hillsdale respondents'

support for the LLRW storage facility "near their community" according

to these three knowledge measures, while Table 4-29 lists them for

supporting the facility "elsewhere in Michigan."

TABLE 4-28

Knowledge and Support for Siting

a* LLRW Storage Facility Near One's Community

(N=122)

Self-Described Knowledge

Favor

Depends

Oppose

N

of Radiation

Not At All Knowledgeable

11%

10

79

16

Not Very Knowledgeable

12%

10

68

49

Somewhat Knowledgeable

14%

37

49

52

Very Knowledgeable

31%

69

0

5

Self-Described Knowledge of

Radioactive Waste Disposal

Not At All Knowledgeable

18%

14

68

21

Not Very Knowledgeable

12%

23

57

68

Somewhat Knowledgeable

14%

31

55

32

Very Knowledgeable

0%

0

100

1

Waste Storage Knowledge Index

Not Very Knowledgeable

12%

23

65

21

Somewhat Knowledgeable

26%

22

52

28

Quite Knowledgeable

10%

10

80

29

Most Knowledgeable

10%

38

52

39

Exact question wording: (C14A) Overall, would

you favor or oppose the construction of a low-level radioactive

waste storage facility near your community? Consult Append

ix C, questions Bl, B3, and B3A for the wordings

of the knowledge measures.

Percentages exclude those respondents

who either answered

"don't know" or i

did not respond to the knowledge

questions.

The data in Table 4-28 show that respondents who described

themselves as "not at all knowledgeable" about radiation were more likely

to oppose (79%) than support (11%) having an LLRW storage facility

located near their community. This pattern generally holds true for

respondents who described themselves as "not very knowledgeable," with

68% opposing and 12% favoring, and for those who described themselves

as "somewhat knowledgeable," with 49% opposing and 14% favoring local

siting. However, respondents who described themselves as "very

knowledgeable" about radiation are more likely to support (31%) than

oppose (0%) having the facility located near them. Also, the percentage

of respondents who claimed their support for locating the facility locally
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would "depend" increased with increased levels of self-described

knowledge of radiation. Ten percent of respondents who claimed to be

either "not at all" or "not very," 37% who claimed to be "somewhat," and

69% who claimed to be "very" knowledgeable about radiation said their

support would "depend."

To test for a statistically significant relationship between self-

described knowledge of radiation and support for and opposition to an

LLRW storage facility near one's community researchers employed the

Chi Square test for statistical significance between categorical variables.

Researchers were able to detect a statistically significant relationship

between these variables (Chi Square of 17.76, three degrees of freedom,

and a probability of 0.00).

The relationship between radiation knowledge and support is nearly

reversed with respect to self-described knowledge of radioactive waste

disposal. For all levels of knowledge, respondents were more likely to

oppose than support locating an LLRW storage facility near their

community. Table 4-28 also suggests that the less knowledgeable

respondents perceive themselves to be about radioactive waste disposal

the more likely they are to favor local siting. However, the data suggest

the same is true for opposition to local siting in which, with the exception

of only one respondent who claimed to be "very knowledgeable," the

majority (68%) of respondents who claimed to be "not at all

knowledgeable" about radioactive waste disposal opposed local siting. As

with knowledge of radiation, the percentage of respondents who claimed

their support for local siting would "depend" increased with increased

levels of self-described knowledge of radioactive waste disposal. Fourteen

percent of respondents who claimed to be "not at all," 23% who claimed

to be "not very," and 31% who claimed to be "somewhat" knowledgeable

about radioactive waste disposal said their support would "depend." The

low number of respondents (1) who claimed to be "very knowledgeable"

precludes further extension of this trend.

To test for a statistically significant relationship between knowledge

of radioactive waste disposal and support for and opposition to an LLRW

storage facility near one's community researchers employed the Chi

Square test for statistical significance between categorical variables.

Researchers were unable to detect a statistically significant relationship

between these variables (Chi Square of 138, three degrees of freedom,

and a probability of 0.71).
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Finally, Table 4-28 shows that regardless of their scores on the Waste

Storage Knowledge Index, respondents were more likely to oppose than

support having an LLRW storage facility located near their community.

Opposition was greatest among those respondents scoring as "quite

knowledgeable" (80%) and least (52%) among the "somewhat" and "most"

knowledgeable categories. Sixty-five percent of respondents scoring as "not

very" knowledgeable opposed locating the facility near their community.

Support, on the other hand, was greatest among those respondents scoring

as "somewhat knowledgeable" (26%) and least (10%) among the "quite"

and "most" knowledgeable categories. Twelve percent of respondents

scoring as "not very" knowledgeable favored locating the facility near their

community. Also, the apparent association between increased levels of

self-described knowledge and the "depends" response is not present among

scores on the Waste Storage Knowledge Index. It is interesting to note

that while only one respondent claimed to be "very knowledgeable" about

radioactive waste disposal, more respondents (39) scored in the "most

knowledgeable" category than any other in the Waste Storage Knowledge

Index.

To test for a statistically significant relationship between respondent

scores on the Waste Storage Knowledge Index and support for and

opposition to an LLRW storage facility near one's community researchers

employed the Chi Square test for statistical significance between

categorical variables. Researchers were unable to detect a statistically

significant relationship between these variables (Chi Square of 6.92, three

degrees of freedom, and a probability of 0.07).

With the exception of the significant relationship detected between

self-described knowledge of radiation and support for and opposition to

the LLRW facility near one's community, these data are similar to those

for statewide respondents (see Table 2-24), in which no significant

relationships were detected between support for and opposition to the

facility near one's community and the knowledge measures employed

here. It should be restated, however, that a significant relationship was

detected in the statewide survey between support for and opposition to the

facility near one's community and respondent scores on a "Radiation

Knowledge Index." Hillsdale respondents were not evaluated according to

this measure of knowledge.

The data in Table 4-29 show that respondents who described

themselves as "not at all" knowledgeable about radiation were more likely

to oppose (43%) than support (21%) having an LLRW storage facility
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located in Michigan. However, respondents who described themselves as

"not very," "somewhat," or "very" knowledgeable about radiation were

more likely to support than oppose siting the facility in Michigan. Unlike

the data presented in Table 4-28, the percentage of respondents in Table

4-29 who claimed their support for locating an LLRW storage facility in

Michigan would "depend" did not increase linearly with increases in self-

described levels of radiation knowledge.

TABLE 4-29

Knowledge and Support lor Siting

an LLRW Storage Facility in Michigan

(N-122)

Self-Described Knowledge

of Radiation

Favor

Depends

Oppose

N

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

21%

45%

27%

75%

34

43

28

25

25

16

16

49

46

52

Self-Described Knowledge of

Radioactive Waste Disposal

0

5

Not At All Knowledgeable

Not Very Knowledgeable

Somewhat Knowledgeable

Very Knowledgeable

43%

31

32

25

100

27

21

34%

25

68

34%

39

32

Waste Storage Knowledge Index

0%

0

1

Not Very Knowledgeable

Somewhat Knowledgeable

Quite Knowledgeable

Most Knowledgeable

45%

55%

33%

24%

39

16

21

28

28

38

18

30

28

37

36

Exact question wording: (C14B) Overall, would you favor or oppose the construction of a low-level radioactive

waste storage facility elsewhere in Michigan? Consult Appendix C. Questions Bl. B3. and B3A for the wordines

of the knowledge measures.

40

Percentages exclude those respondents

questions.

; who either answered "don't know" or did not respond to the

knowledge

To test for a statistically significant relationship between self-

described radiation, knowledge and support for and opposition to an

LLRW storage facility in Michigan researchers employed the Chi Square

test for statistical significance between categorical variables. Researchers

were unable to detect a statistically significant relationship between these

two variables (Chi Square of 1.99, three degrees of freedom, and a

probability of 0.58).
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Table 4-29 also shows that respondents who described themselves as

"not at all" knowledgeable about radioactive waste disposal were more

likely to support (43%) than oppose (27%) locating an LLRW storage

facility in Michigan. This pattern holds true for respondents who described

themselves as "not very" knowledgeable, with 34% supporting and 25%

opposing the location of an LLRW storage facility in Michigan. However,

respondents describing themselves as "somewhat" knowledgeable were

more likely to oppose (39%) than support (34%) siting the facility in

Michigan. Again, the percentage of respondents who claimed their support

for locating an LLRW storage facility in Michigan would "depend" did not

increase linearly with increases in self-described levels of radiation

knowledge.

To test for a statistically significant relationship between self-

described knowledge of radioactive waste disposal and support for and

opposition to an LLRW storage facility in Michigan researchers employed

the Chi Square test for statistical significance between categorical

variables. Researchers were unable to detect a statistically significant

relationship between these variables (Chi Square of 1.89, three degrees of

freedom, and a probability of 0.60).

Finally, Table 4-29 shows that respondents who scored on the low

end of the Waste Storage Knowledge Index were more likely to support

locating an LLRW storage facility in Michigan, while those scoring on the

high end were more likely to oppose it. Forty-five percent of those

respondents who scored as "not very" and 55% of those who scored as

"somewhat" knowledgeable favored locating the facility in Michigan,

compared with 16% and 28%, respectively, who opposed it. On the other

hand, 37% of those respondents who scored as "quite" and 36% of those

who scored as "most" knowledgeable opposed locating the facility in

Michigan, compared with 33% and 24%, respectively, who favored it. As

in Table 4-28, it is interesting to note that while only one respondent in

Table 4-29 claimed to be "very knowledgeable" about radioactive waste

disposal, more respondents (39) scored in the "most knowledgeable"

category than any other in the Waste Storage Knowledge Index.

To test for a statistically significant relationship between respondent

scores on the Waste Storage Knowledge Index and support for and

opposition to an LLRW storage facility in Michigan researchers employed

the Chi Square test for statistical significance between categorical

variables. Researchers were unable to detect a statistically significant
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relationship between these variables (Chi Square of 3.26, three degrees of

freedom, and a probability of 0.35). The data from Table 4-29 are similar

to those for statewide respondents (see Table 2-25) in which no significant

relationships were found between support for the facility in Michigan and

the knowledge measures employed here.

The largely undetected relationship between support for and

opposition to the LLRW storage facility and three measures of knowledge

runs counter to the findings of previous studies. It is possible that public

perceptions of the desirability of certain projects may influence whether

knowledge is positively related to support for those projects. Whereas the

SSC project was widely considered to be a "desireable" project, data from

the Hillsdale study suggest the LLRW project is widely perceived as a

negative or undesirable project. It may be that in such cases as this,

increased levels of knowledge about the project may predispose people to

oppose rather than support the project. It is also possible that regardless

of the desirability of a project, support for the project could be related to

increases in knowledge to a certain point beyond which support would

decrease. These possibilities do not explain why increased levels of

knowledge did not, for the most part, predict support for the LLRW

project. Further studies are necessary to explore these relationships more

closely.

SUMMARY OF HILLSDALE-AREA STUDY FINDINGS

In the summer of 1988, a rumor began in the greater Hillsdale

County area that a location in the vicinity of Hillsdale County either had

been preselected as the site for an LLRW storage facility or was one of

a few sites under special consideration in the state. The process through

which awareness of and belief in this rumor spread throughout the area

is known as the Hillsdale-area self-designation event. A portion of the

community mobilized around the radioactive waste issue as concerned

citizens groups formed to protest the LLRW project. This event was

unique in both its occurrence and impact insofar as community response

in the Hillsdale area was disproportionate to other areas in the state. In

keeping with findings from previous studies of analogous projects (e.g., the

social assessment of the Superconducting Super Collider [SSC] in
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Michigan) researchers hypothesized that the Hillsdale-area self-

designation event would cast a "risk perception shadow" (RPS) within

which residents would perceive themselves to be at risk, either directly or

indirectly, from the LLRW project.

Under contract with the Michigan Low-Level Radioactive Waste

Authority (Authority), SNR/ISR researchers suggested they could develop

a method for identifying and mapping the existence of an RPS in the

greater Hillsdale area, and could explore other factors which may have

influenced the development and character of the shadow. Although no

location in the Hillsdale area had been specially selected as the site for

an LLRW storage facility, researchers advised that a study of the area

could provide a window into how communities may respond to and be

affected by actual designation as the location for an LLRW storage

facility. Comparisons with findings from a similar survey of Michigan

residents also could provide insight regarding the extent to which the

response of people in the Hillsdale-area was unique.

Based on a center-point radial sampling technique, a team of

anthropologists conducted ethnographic interviews and participant

observation to identify and map the presence of an RPS in the greater

Hillsdale area. The shadow was mapped according to (1) awareness of the

self-designation message, (2) belief in the message, and (3) the level of

concern over harm from radiation. In each instance, the boundary of the

shadow extended to various edges of the sample area, 35 miles away from

the city of Hillsdale, or a circular area at least 70 miles in diameter.

While the RPS did extend at some points to the edge of the sample

area, researchers found that the shadow, though not perfectly circular in

shape, was more circular than square. The implication here is that the

Hillsdale-area RPS did not follow county or other political lines of

demarcation. Instead, when mapped according to awareness and belief,

researchers found three distinct features of the shadow: (1) a core area,

(2) a contiguous area of perceived risk, and (3) islands of perceived risk.

When mapped according to level of concern, no definable pattern was

found. The core area extended 15 to 20 miles in all directions from the

city of Hillsdale and was characterized by almost total awareness of and

belief in the self-designation message. The contiguous area of perceived risk

extended from 25 to 30 miles to the southeast, south, and southwest of the

city of Hillsdale. Through ethnographic interviews, many respondents

explained that intervening factors helped spread perceived risk in certain

directions outside the core area. The factors mentioned in the Hillsdale
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study include: (1) the abundance and directional flow of water in the area,

including surface and ground water; (2) hydrogeologic characteristics in

the area that are perceived as suitable for the location of hazardous waste

sites; (3) modifications to the built environment, especially the

refurbishment and heavy reinforcement of a bridge over the St. Joseph

River in the vicinity of Camden, Michigan, perceived locally as

preparation for handling heavy flows of truck traffic in a predominantly

rural and largely Amish area; (4) rumored DNR land acquisitions in the

area and the perception that such state land could be quickly converted

to property for the LLRW storage facility; and (5) the existence of

transportation routes thought suitable for the transport of radioactive

wastes. Finally, islands of perceived risk exist at the fringes of the shadow,

and may reflect perceptions of indirect impact or perhaps even direct

benefits such as jobs and educational training. Together, these features

comprise an RPS that is generally concentric and which does not

correspond closely with extant political boundaries. The Hillsdale-area

study suggests that the scope of the "locally affected population" is

understood better in terms of risk perception shadows than in terms of

extant political boundaries because people residing within an RPS are the

most likely to perceive themselves as being at risk from a project and

therefore are the most likely to experience social impacts.

The process of identifying and mapping the Hillsdale-area risk

perception shadow also enabled researchers to focus on events and

circumstances which influenced the development of the shadow, the

communication and distribution of perceived risks associated with the

shadow, and the persistence of the shadow. Ethnographic interviews

revealed that the Hillsdale-area self-designation event was, in part,

initiated by a public statement made in October, 1987, by Michigan

Governor, James Blanchard. The governor speculated that a location in

southern Michigan, especially near the Indiana border, seemed a logical

place for the facility, primarily because of its centrality to Midwest

Compact states and because of the presence of primary transportation

arteries in the area. The governor later retracted the statement (Petoskey

News, 10/87). Many respondents to the Hillsdale survey claimed that

concurrent to the governor's statement, other activities in the area such

as the rumored DNR land acquisitions, the refurbishment and heavy

reinforcement of the Camden bridge, and a public meeting with members

of a statewide concerned citizens group known as Don't Waste Michigan,

all contributed to the perception that a location in the vicinity of Hillsdale
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County had been specially selected as the site for an LLRW storage

facility.

The perception of "special selection" spread quickly throughout the

greater Hillsdale area. Researchers found that most people first received

information and formed their opinions regarding this issue through the

media, especially newspapers. However, researchers also found that once

information on the issue had been received, most people responded by

sharing and discussing the information among members of their social

networks. This process, together with other factors, helped reinforce

public perceptions that the area had been specially selected. Despite a

flood of information disputing the Hillsdale self-designation rumor,

including media coverage by local newspapers and radio stations, public

meetings, and political leaders' statements, belief in the self-designation

message persisted strongly up to and through the time ethnographic

interviews were conducted in March and April, 1989.

Researchers found that other factors also influenced the

development and spread of and persistent belief in the Hillsdale-area self-

designation message. Previous research with the SSC project in Michigan

(Stoffle and Traugott 1988; Stoffle et al. 1988, 1987) demonstrated that

sensitive projects, or at times their proposal, can produce risk perception

shadows. Ethnographic interviews revealed that analogous projects such

as nuclear and hazardous waste projects and commercial industries,

regardless of whether they are local or global in nature, have had a

predominantly negative effect on the attitudes Hillsdale-area residents

hold toward the LLRW project. However, some respondents claim their

attitudes regarding the project were positively affected by such analogous

projects. In addition to analogous projects and events, respondents also

indicated that the perceived ability of various organizations to conduct

certain tasks associated with the management of radioactive wastes

influenced their attitudes regarding the safety of the LLRW project.

When asked to evaluate the trustworthiness of various organizations

to conduct certain tasks associated with an LLRW storage facility,

respondents identified two dimensions of trust: (1) trust in the technical

competency of the organizations, and (2) trust in the level of concern the

organizations have for protecting community interests and values.

Researchers found that locally-based organizations were considered to be

more concerned, while larger more removed organizations such as

universities and federal agencies were considered more technically

competent. These findings suggest there is a choice implicit to developing
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social, environmental, and facility monitoring committees: (1) comprise

them of technically competent organizations and work at raising public

perceptions of their level of concern with protecting community interests

and values, or (2) comprise them of organizations publicly perceived as

being concerned with protecting the community and work at raising their

technical competence to conduct certain tasks. In either case, the findings

suggest that communities may respond more favorably when granted local

involvement on monitoring committees. And in a related issue, while the

majority of respondents claimed to receive and base their opinions on

information received through newspapers, newspapers were not rated as

a particularly trustworthy source of information on the LLRW issue.

Researchers compared responses to the Hillsdale study with

responses to a similar survey of Michigan residents. The comparison was

made to see if people in the Hillsdale area were responding to the project

in ways similar to people elsewhere in the state. Researchers found that,

by and large, the Hillsdale response is typical of the response statewide:

(1) levels of trust in various organizations varied only slightly; (2) similar

concerns and advantages were expressed, and were ranked in roughly

similar order; and (3) various measures of knowledge indicated similar

amounts of knowledge about the issue. In both studies, more respondents

opposed than favored locating an LLRW storage facility near their

community, while more favored than opposed locating the facility

elsewhere in the state. By comparing levels of support for the facility near

one's community with support for the facility in Michigan, researchers

found that Hillsdale-area residents generally were less likely to support

than oppose locating an LLRW storage facility near their community if

they supported locating it elsewhere in the state. State residents who

supported locating the facility in Michigan were, on the other hand, more

likely to support than oppose having it located near their community.

Therefore, Hillsdale residents were making slightly more of a NIMBY, or

"not in my back yard," response to the project than state residents.

Finally, following a trend documented in previous studies,

researchers tested for relationships between levels of support for the

LLRW storage facility and knowledge of LLRW-related issues. With the

exception of support for an LLRW storage facility near one's community

and self-described knowledge of radiation, researchers found no significant

relationships between knowledge and support. This pattern was basically

the same for Hillsdale respondents as it was for respondents statewide;

however, analysis of a knowledge and support measure not used in the
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Hillsdale study did reveal a relationship in the statewide survey between

support for the LLRW project near one's community and respondent

scores on a "radiation knowledge index." Further studies are necessary to

explain the relative absence of a relationship between these two variables.

Through ethnographic interviews and participant observation,

ethnographers learned how people in the greater Hillsdale area responded

when their community "self-designated" as the location for an LLRW

storage facility in Michigan. Respondents helped researchers to

understand the local values and unique conditions present in the Hillsdale

area which have prompted the local community to believe the self-

designation message and mobilize its resources in an effort to combat the

perceived threat. Ethnographers found that people in the Hillsdale area

were eager to share their perceptions of the project, and that many

appreciated the opportunity to have their thoughts recorded in a scientific

report on the issue. People felt that the study was a positive step in the

state's effort to understand potential social impacts and public responses

to the LLRW proposal. Such positive feedback is evident in the study's

high response rate. The people of the Hillsdale-area, like others in the

state and nation, desire to be closely involved in public decisions that

directly affect their lives and communities.
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CHAPTER FIVE

RESEARCH METHODS

INTRODUCTION

Chapter Five presents a discussion of the research methods used in

the telephone surveys and the ethnographic study. This background will

help readers to better understand the findings presented in this report.

The telephone survey provided data for statewide and regional analysis of

Michigan residents' knowledge of and attitudes toward siting an LLRW

storage facility in Michigan. The ethnographic study provided an in-depth

view of the Hillsdale area and the risk perception shadow that resulted

when people there incorrectly assumed that the area had been pre-

selected as the site for the LLRW storage facility.

STATEWIDE TELEPHONE SURVEY METHODS

The results presented in this report are based upon data collected in

telephone interviews with a representative sample of 1,253 adults living in

Michigan. The interviews were conducted between February 23 and April

23, 1989, by the Institute for Social Research at The University of

Michigan. Each interview lasted slightly more than twenty minutes on

average. The questions covered a number of topics related to citizens'

knowledge, attitudes, and beliefs about the State of Michigan's

participation in the Midwest Interstate Low-level Radioactive Waste

Compact and the agreement to host a low-level radioactive waste storage

facility in an as yet unspecified site in the state. A complete copy of the

questionnaire is included in Appendix B.

The survey used a stratified dual-frame sample design, based upon

a combination of listed telephone numbers and a set that was randomly

generated by computer. The sample was divided equally among five

geographically-defined strata. Each stratum consisted of a contiguous
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group of Michigan counties. Table 5-1 shows the definition of each region,

including the Federal Information Processing Standard (FIPS) codes for

the counties contained in each (see Map 1-1).

TABLE 5-1

Definition of Michigan Regions for the LLRW Study

Region 1: Southeastern Lower Peninsula

County

FIPS Code

County

FIPS Code

County

FIPS Code

Hillsdale

059

Livingston

093

Oakland

125

Jackson

075

Macomb

099

Washtenaw

161

Lenawee

091

Monroe

115

Wayne

163

Region 2: Southwestern Lower Peninsula

County

FIPS Code

County

FIPS Code

County

FIPS Code

Allegan

005

Calhoun

025

Muskegon

121

Barry

015

Cass

027

Ottawa

139

Berrien

021

Kalamazoo

077

St. Joseph

149

Branch

023

Kent

081

Van Buren

159

Region 3: Central Lower Peninsula

County

FIPS Code

County

FIPS Code

County

FIPS Code

Bay

017

Ingham

065

St. Clair

147

Clinton

037

Ionia

067

Sanilac

151

Eaton

045

Lapeer

087

Shiawassee

155

Genesee

049

Midland

111

Tuscola

157

Gratiot

057

Montcalm

117

Huron

063

Saginaw

145

Region 4: Northern Lower Peninsula

County

FIPS Code

County

FIPS Code

County

UPS Code

Alcona

001

Grand Traverse

055

Newaygo

123

Alpena

007

Iosco

069

Oceana

127

Antrim

009

Isabella

073

Ogemaw

129

Arenac

011

Kalkaska

079

Osceola

133

Benzie

019

Lake

085

Oscoda

135

Charlevoix

029

Leelanau

089

Otsego

137

Cheboygan

031

Manistee

101

Presque Isle

141

Clare

035

Mason

105

Roscommon

143

Crawford

039

Mecosta

107

Wexford

165

Emmet

047

Misaukee

113

Gladwin

051

Montmorency

119

Region 5: Upper

Peninsula

County

FIPS Code

County

FIPS Code

County

FIPS Code

Alger

003

Gogebic

053

Mackinac

097

Baraga

013

Houghton

061

Marquette

103

Chippewa

033

Iron

071

Menominee

109

Delta

041

Keweenaw

083

Ontonagon

131

Dickinson

043

Luce

095

Schoolcraft

153

The sample was designed to allow regional analysis. Seventy-five

percent of the interviews were expected to come from a sample of listed

numbers (which was purchased from Survey Sampling, Inc.), and 25%
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from a computer-generated Random Digit Dialed (RDD) portion of the

sample. The expected allocation of telephone numbers by sample portion

by stratum is shown in Table 5-2.

TABLE 5-2

Allocation of RDD and list Sample Within Each Stratum

Total Number of Completed Interviews Desired per Stratum 250

List Sample Interviews per Stratum 187

Expected Response Rate for List Sample 0.70

Expected Contact Rate for List Sample 0.85

Number of Listings Needed per Stratum 314

Actual Number of Sample Listings per Stratum 325

RDD Sample Interviews per Stratum 63

Expected Response Rate for RDD Sample 0.68

Number of Secondary Numbers per Stratum 93

The overall response rate in the survey was 68%, although there was

some variation in this by region of the state. These response rates are

presented in Table 5-3.

TABLE 5-3

Actual Response Rate for each

Region

Number of

List Sample

Interviews

List Sample

Number of

RDD Sample

Response

RDD Sample

Response

Region

Rate

Interviews

Rate

Southeast Lower Peninsula

169

.64

45

.50

Southwest Lower Peninsula

213

.75

56

.60

Central Lower Peninsula

209

.76

49

.53

Northern Lower Peninsula

192

.72

51

.55

Upper Peninsula

211

.72

58

.64

Total Sample

994

.72

259

.56

When interpreting the results of the survey, it should be kept in mind

that all sample surveys are subject to sampling error, that is, the extent to

which the results may differ from what would be obtained if the entire

population had been interviewed. The size of such sampling error depends

largely on the number of interviews conducted. Table 5-4 may be used in
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estimating the sampling error of any percentage reported for statewide

telephone survey results. The computed allowances take into account the

effect of the specific sample design upon sampling error. They may be

interpreted as indicating the range (plus or minus the figure shown) within

which the results of repeated sampling in the same time period could be

expected to vary using the same sampling procedures, the same field

procedures, and the same questionnaire. The figures in Table 5-4 are

estimates of a single standard error. In order to estimate the standard

95% confidence interval, these estimates should be approximately doubled

(i.e., multiplied by 1.96).

TABLE 5-4

Estimated Standard Errors for the Statewide LLRW Telephone Surveys

For percentage estimaes near

Sample n

50%

40%

or 60% 30% or 70% 20% or

The standard error of the percentage is:

80%

10% or 90%

100

9

9 9 8

6

200

7

7 6 5

4

300

5

5 5 4

3

400

5

5 4 4

3

500

4

4 4 3

3

750

3

3 3 3

2

1000

3

3 3 2

2

1250

3

3 2 2

2

Tables 5-5 and 5-6 present approximate values of the standard error

of the difference between two subclass mean values when the variable of

interest is measured on a three-point scale. This scale was used in

evaluations of the ability of organizations to fulfill various roles. The

relevant data are presented in the statewide demographic analysis in

Chapter Three. To the degree of approximation that is inherent in the

generalized variance techniques used to develop these general purpose

analysis tools, the tables permit the reader to determined the statistical

significance of an observed difference between estimated sample means

of three-point scale variables. The approximate standard error values in
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these tables are based on the averaging of sampling error estimates for

key survey variables and a wide range of subclasses of the LLRW study

respondent population. The sampling error approximations in these

"generalized variance" tables reflect the full design complexity (clustering

and case weighting) of the survey sample design.

To use the tables, the reader need only know the sample size base(s)

for the statistics of interest. If the comparison of means is for different

variable within a single population subclass (eg. comparing male

respondent's mean values for two variable items), Table 5-5 should be

used.

TABLE 5-5

Approximate Standard Errors for Difference*

of Scale Response Mean Scores (3-point Scale)

(Comparison of Means for a Single Subclass)

Subclass Sample Standard Error

Size (n) of Difference

25 0.26

5O 0.18

100 0.13

200 0.09

300 0.07

400 0.06

500 0.06

750 0.05

1000 0.04

1250 0.04

' «(y, - yj) »*e» y, - fl. 2,3)

To use Table 5-5, locate the sample base in the left-hand column

and read across to the right-hand column to obtain the standard error for

the difference of the variable means. Confidence interval half-widths for

the estimated difference of means can then be constructed by multiplying

the value of the standard error by the appropriate critical value for the

standard normal (Z) distribution. Commonly, the 95% confidence interval

half-width is obtained by multiplying the standard error by a value of 1.96.

Adding and subtracting the confidence interval half-width produces the

lower and upper confidence interval bounds from the observed difference

of the estimated means. If the confidence bounds include the zero (0)

value, standard procedure for drawing inference from confidence intervals

will find the estimated difference not significant at the stated confidence
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level. Conversely, if the zero values lies outside the confidence interval

limits, the difference is taken to be statistically significant at the stated

confidence level.

If the reader is interested in the difference of means from two

distinct subclasses (eg. men vs. women), Table 5-6 should be used. Since

the subclasses of interest may have different numbers of sample cases,

the table is two dimensional. To use it, locate the sample size base for the

first subclass on the column axis and the sample size base for the second

subclass on the row axis. The approximate value of the standard error for

the difference of means for these two subclasses is obtained from the

matrix cell that corresponds to the reference column and row.

Construction of confidence intervals for the estimated difference of the

two means would proceed as outlined for single subclass comparisons.

TABLE 5-4

Approximate Standard Errors for Difference*

of Scale Response Mean Scores (3-point Scale)

(Comparison of Mean Scores for Two Subclasses)

Subclass 2

Sample

Size (n2)

Subclass 1 Sample Size (n;)

of Difference

25

50

100

200

300

400

500

750

1000

1250

25

0.40

0.35

0.32

0.30

0.30

0.29

0.29

0.29

0.29

0.29

50

0.35

0.29

0.25

0.23

0.22

0.21

0.21

0.21

0.21

0.21

100

0.32

0.25

0.20

0.18

0.17

0.16

0.16

0.15

0.15

0.15

200

0.30

0.23

0.18

0.14

0.13

0.12

0.12

0.11

0.11

0.11

300

0.30

0.22

0.17

0.13

0.12

0.11

0.10

0.10

0.09

0.09

400

0.29

0.21

0.16

0.12

0.11

0.10

0.10

0.08

0.08

0.08

500

0.29

0.21

0.16

0.12

0.10

0.10

0.09

0.08

0.08

0.08

750

0.29

0.21

0.15

0.11

0.10

0.09

0.08

0.07

0.07

0.07

1000

0.29

0.21

0.15

0.11

0.09

0.08

0.08

0.07

0.06

0.06

1250

0.29

0.21

0.15

0.11

0.09

0.08

0.08

0.07

0.06

0.06

•"&-

y2) where

a = a,

2.3)
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The overall response rates for each region are: .61 for the Southeast

Lower Peninsula, .71 for Southwest Lower Peninsula, .70 for the Central

Lower Peninsula, .68 for the Northern Lower Peninsula, and .70 for the

Upper Peninsula. The overall response rate for the total sample is .68.

The data presented as percentages in each table in Chapters Two

and Three are based upon weighted frequencies, in order to correct for

the stratification of the samples by region. The number of cases upon

which the percentages are based are presented as unweighted frequencies

to give the reader a clear sense of the actual number of people responding

to the question. As a matter of convenience in the presentation of data in

the tables, the number of unweighted cases on which the percentages are

based has been standardized for each variable, and does not reflect the

small amounts of missing data that might have occurred in a given

crosstabulation of two variables.

Most of the information presented in the tables consists of responses

to single variables, and the reader can refer to the questionnaire appended

to the report for a description of the full question wording and the

response categories. In some cases, information is presented for indexes

or summary measures. The construction of these variables is described in

the text in terms of the individual questions used to construct the

measures and any recoding that was necessary.

Whereas the statewide telephone survey provided an understanding

of the potential social effects of and community responses to the proposed

LLRW storage facility, the ethnographic study focused more closely on the

"risk perception shadows" that have been and could be generated by

development proposals including the LLRW project. A variety of

ethnographic methods were used to help understand this phenomenon and

are discussed below in greater detail.

ETHNOGRAPHIC STUDY RESEARCH METHODS

This section describes the methods used in the ethnographic study of

risk perception shadows in the Hillsdale area. As discussed in Chapter

Four, a large number of people living in the Hillsdale area became

convinced that their community had been chosen as Michigan's proposed

LLRW isolation facility site, a phenomenon termed "self-designation." It

was hypothesized that a "risk perception shadow" would form in this area

in response to the self-designation. A risk perception shadow is defined as
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a geographical area within which residents show a "predisposition to

distrust projects involving potential adverse health or social impacts and

to doubt agency or company statements regarding the potential dangers

associated with these projects" (Stoffle et al. 1990). The method described

below enabled project researchers to (1) map and characterize the nature

of risk perception shadows; (2) elicit public concerns and attitudes from

an area acutely aware of low-level radioactive waste issues; and (3)

develop a model for scientifically defining the geographical boundary of

potentially affected populations, and for identifying specially-affected

cultural or ethnic groups existing within the potentially impacted

population. Continued ethnographic research will refine this model for

use in future social impact assessment and monitoring studies.

Study Design

To conduct an ethnographic study of risk perception shadows in the

Hillsdale area researchers first had to develop a research strategy. This

strategy, referred to as the study design, incorporated six distinct steps.

These steps include (1) developing a method for sampling the population

in the greater Hillsdale area, (2) defining the geographic extent of the

study area, (3) dividing the study area into distinct sampling zones, (4)

establishing a process for selecting sample areas, (5) establishing a process

for selecting the households within which respondents would be surveyed,

and (6) establishing a process whereby individual respondents would be

selected for interviewing.

Sampling Design

The sampling design was developed in consultation with the Director

of the ISR Sampling Division. Several hypotheses about risk perception

shadows were used in this design. Risk perception shadows are

hypothesized to have a point of origin where the perception of risk is

greatest. Because of this expectation and the small sample size, the

sampling method was designed to obtain a larger proportion of interviews

per unit area near the hypothesized point of origin in order to obtain the

most accurate and relevant data about the shadow. Because the city of

Hillsdale was used as a reference point for the self-designation by the

media and the activists involved, it was used as the point of origin in this

study.
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Study Area

It has been demonstrated that the perception of risk (1) exists in a

discrete geographical area and (2) is distributed concentrically in all

directions from the point of origin. The study area was designed as a

circle with the city of Hillsdale at its center. Households within the city of

Hillsdale were not included in the sample area. From this center, the

study area extended in all directions for 35 miles. The study area

incorporates all or part of ten counties in south central Michigan,

northeast Indiana, and northwest Ohio (see Map 4-1).

The sampling method (described in more detail below) employed a

multi-stage area probability design that provided for the random selection

of sample areas within the study area, structures within sample areas,

households within structures, and respondents within households.

Sample Zones

The study area was conceptually divided into seven concentric rings

or "zones" (each five miles wide) beginning just outside the city of

Hillsdale. An equal number of respondents were chosen within each zone.

These zones become larger in area as one moves outward from the city

of Hillsdale. The same number of respondents represent increasingly

larger areas with distance from the city of Hillsdale. Responses were

weighted in order to give populations in all study zones equal

representation.

Sample Area Selection

"Sample areas" were defined as geographical quarter sections (1/2-

mile square areas as mapped by the United States Geological Survey).

Initially, eight sample areas were selected at random within each sample

zone; four additional sample areas were later added.

Sample areas were randomly designated at five-mile increments

along eight lines, or "transects," emanating outward from the city of

Hillsdale for 35 miles. These lines appear similar to the spokes of a wheel,

with each line transecting the city of Hillsdale at the wheel's center. The

position of the first "guiding" transect was determined by randomly

generating an angle and drawing the transect at that angle from due north.
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The other seven transects were drawn at 45-degree intervals from this

guiding transect.

Each sample area was then located on a Michigan atlas. One

researcher visited the sample area, travelled all passable roads by

automobile, and mapped each site on 8 1/2-by-11 inch graph paper.

Information such as the identifying transect and zone, county, and

township were recorded, and the approximate locations of structures,

roads, and other identifying features were mapped so that interviewers

could easily locate selected households upon return visits. All structures

that appeared to be occupied households were numbered. Sample

households were then randomly selected and marked on the map.

The Hillsdale study area has a generally low population, but in a

few cases a sample area was more densely populated (over 30 structures

per quarter section). To simplify the mapping procedure in these more

densely populated areas, the quarter section was first mapped by city

block (rather than by structure). City blocks were then numbered and one

city block was then randomly selected. Residential structures existing on

this selected block were then mapped and households were randomly

selected from that block.

The study area is predominantly rural. When sample areas were

mapped, it was found that a number of sample areas were "vacant,"

defined as containing no occupied household structures. To compensate

for these vacant sample areas, four more transects were drawn and

additional sample areas selected. Because it was important to preserve

both the randomness of sample area location and a balanced geographical

distribution of selected respondents, the positions of two transects were

randomly chosen and those of the second two drawn symmetrically to

them. It was decided that the additional transects should bisect angles

formed from the previously chosen transects. These bisecting angles also

were randomly selected. Sample areas along the additional transects were

chosen at five-mile increments from random starting points in the same

manner as those chosen along the initial transects.

Household Selection

All occupied structures within a sample area were sketched and

numbered on a field map. For the initial eight transects, two or three

structures (alternating by sample area along each transect) per sample

area were selected using a random numbers table. Along the four
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transects added later, two structures were selected per sample area. A

total of 164 eligible households were selected.

If more than one household was present within a structure, each

was numbered and the household to be interviewed was selected at

random using a random numbers table. A minimum of five calls were

made to each household. Within the time of the study, as many calls as

possible were made in an attempt to contact household members.

Respondent Selection

Adult members of the selected household were listed by gender and

age. The designated respondent was chosen at random from among these

residents, using a random numbers table. Appointments were made if

interviews could not be conducted at the time of initial contact. All those

interviewed were informed about the study and gave either written or

spoken consent before they participated. Respondents were given a copy

of the written consent form and an article from a local newspaper, both

of which described the project.

Field Preparation

A popular misconception regarding much scientific research is that

it is conducted under "laboratory" conditions, usually located at or near

the scientist's research center. While this may be the case during some

stages of research, social scientists, particularly cultural anthropologists,

mostly collect their research data by living among the people they are

studying and by observing and participating in formal and informal

community activities. This process of scientific inquiry is commonly

referred to as "fieldwork." As a first step toward conducting their research,

ethnographers prepared themselves by (1) designing the research

instrument, (2) securing travel advances, transportation, and living

arrangements, (3) informing community leaders and media organizations

about the research, and (4) pre-testing the survey instrument.

Instrument Design

The ethnographic study instrument was designed to include a number

of the same questions asked during a statewide low-level radioactive waste

telephone survey and a nationwide science and technology survey
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conducted by ISR. Responses to these questions may therefore be

generally compared with responses from other areas in Michigan and the

nation. This also allows a standard measure of attitudes toward science

and technology that may be compared with attitudes toward local projects.

In addition, a section of the survey used questions specific to the

Hillsdale case in an attempt to assess the nature and distribution of the

hypothesized risk perception shadow. A combination of open- and closed-

ended questions, including rating scales and "either/or" questions, were

used.

Securing Travel Advances, Transportation, and Living Arrangements

Prior to conducting ethnographic fieldwork, ethnographers secured

travel advances to cover the costs associated with transportation, food,

living arrangements, and miscellaneous research supplies. In addition,

ethnographers made transportation and housing arrangements to cover

their time spent in the field.

Informing the Community

The sensitivity of the issue made it necessary to proceed carefully

prior to and during the interviewing period. Local officials and opinion

leaders in the study area were informed about the study to lessen the

probability that the research would be seen as part of the siting process.

Researchers held meetings with the mayor of Hillsdale and leaders of

HOPE to discuss the study. Contact was also made with the Hillsdale Daily

News, which published several articles about the study. The initial article

included photographs of the research team, enabling residents to recognize

interviewers if approached.

Pre-testing the Instrument

The instrument was pre-tested with ten respondents from Hillsdale

County, Michigan, and Williams County, Ohio. Because many of the

questions were specific to Michigan, it was important to ascertain whether

questions were understandable and applicable to out-of-state residents

within the sample area. Revisions were made based on information gained

from these interviews.
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Interviewing

Face-to-face interviews were conducted to facilitate an open

exchange of information. The survey instrument was the focal point of the

interview, but separate field notes were kept to record qualitative data.

Interviews also were tape-recorded (with respondent consent) to preserve

richer responses than could be written on the survey instrument or in the

ethnographers field notes.

Personal interviews were conducted in the respondents' household.

Selected households were approached as many times as possible during

the six week study period to contact potential respondents. A note, form

letter, or business card was left if no one was home. Appointments were

made upon respondents' request. Survey questions and responses were

recorded on the written survey instrument. Comments from other

household members were noted in separate field notes. Tape-recorded

interviews were indexed and selected responses transcribed verbatim.

One hundred twenty-two respondents were interviewed. A response

rate of 74% was achieved. Refusals included those persons who could not

be contacted after five or more visits, those who missed interview

appointments and could not be contacted later, those who were not

interested in participating, and those who were not capable of responding

to the questionnaire. In the latter case, selected respondents were judged

by other family members and the interviewer to be incapable of

responding due to a mental handicap.

Some refusals were believed to be the result of respondent bias.

Probable respondent bias included sexual bias (difference between sex of

interviewer and respondent), and age bias (drastic difference between the

age of interviewer and respondent). Respondent bias was methodologically

treated by sending a different interviewer back to the household to

request an interview. In cases of sexual bias an opposite sexed interviewer

was sent; in cases of age bias a different aged interviewer was sent. If the

respondent again refused the interview, the process was terminated and

the interview considered rejected.

Data Management

Survey instruments were edited and open-ended questions coded.

The data set was keypunched and placed on the Michigan Terminal

System (MTS) for analysis using a data processing program called
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OSIRIS.IV. Data were weighted according to number of adults per

household, households per sample area, and possible sample areas per

sample zone. As discussed previously, sample zones increase in area with

increased distance from the city of Hillsdale. Because the same number

of respondents were selected in each sample zone, data were weighted so

that populations in all zones were equally represented.

Inter-rater Reliability of Quotes

Respondents were asked for their permission to have interviews

recorded on cassette tape, and most respondents gave their consent.

Recorded interviews comprised a total of 107 ninety-minute tapes.

Qualitative data, such as volunteered explanations of concerns and

advantages associated with the project, are contained on these cassette

tapes.

An inter-rater reliability method was used for retrieving and

evaluating qualitative data from recorded interviews. These data exist in

this report in the form of quotations that illustrate specific points revealed

through quantitative data analysis. Using the OSIRIS.IV processing

program, coded data were sorted according to topic and interview case

numbers. So, for example, all interviews that contain statements pertaining

to a specific concern could be identified. Once identified, these interviews

and the topical statements to be evaluated were located on the

corresponding cassette tapes. Individual statements were identified by

subject matter, interview number, and tape counter number. A minimum

of two researchers independently listened to each statement pertaining

to a given subject, and rated it on a three point scale in which "1" equals

least illustrative of the subject, and "3" equals most illustrative. Ratings for

each statement were tallied, with the one receiving the highest score being

used as an illustrative quotation in this report. When more than one

statement received the same score, the rating process was repeated until

one statement was chosen.

CONCLUSION

Both the statewide LLRW telephone survey and the in-depth

ethnographic study have met with positive feedback. Both have achieved

favorable response rates. In fact, one long-time telephone interviewer

commented that the LLRW telephone survey was one of the smoothest
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studies with which he had been involved in years. Many respondents to

the ethnographic study appreciated the opportunity to express their

concerns directly to project researchers. Researchers from both studies

reported that most respondents claimed to feel they were a part of the

siting process, and fully supported the state's efforts to elicit public

concerns. In addition, respondents were given the opportunity to request

a summary of the results from both studies. Respondents to the

ethnographic study had the opportunity to ask LLRW-related questions to

be answered by qualified professionals and incorporated into a public

document titled Frequently Asked Questions About the Michigan Low-Level

Radioactive Waste Facility. These respondents were in turn given the

opportunity to request copies of this document.

The largely positive response to these studies demonstrates the

public's desire to be closely involved in the LLRW siting process. In turn,

the constructive comments and valuable insights received during the

survey and ethnographic research demonstrates the value of direct public

involvement. Statewide telephone surveys and in-depth ethnographic

studies are effective methods for eliciting public input as well as for

providing policy-relevant information.
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APPENDIX A

1988 Statewide Telephone Survey Instrument

UNIVERSITY OF MICHIGAN

INSTITUTE FOR SOCIAL RESEARCH

LOW-LEVEL RADIOACTIVE WASTE STUDY

TEPEHONE SURVEY OF STATEWIDE RESPONDENTS

1988

THE FOLLOWING STATEMENT MUST BE READ TO ALL RESPONDENTS:

This interview is completely voluntary - if we should come to any question which you don't

want to answer just let me know and we'll go on to the next question.

G1a-d Now we have some questions on a different topic. I am going to read you a series

of statements and for each I would like you to tell me whether you strongly agree,

somewhat agree, neither agree, nor disagree, somewhat disagree, or strongly

disagree.

In general, the benefits of scientific research have outweighed the harmful results.

Even if it brings no immediate benefits, scientific research that advances the

frontiers of knowledge should be supported by the federal government.

Scientific discoveries are making our lives easier and more comfortable.

Unless scientists are allowed to study things that do not appear important or

beneficial now, a lot of very beneficial things probably will never be invented.

1. STRONGLY AGREE

2. SOMEWHAT AGREE

3. NEITHER AGREE NOR DISAGREE

4. SOMEWHAT DISAGREE

5. STRONGLY DISAGREE

8. DONT KNOW; NO OPINION

H1 How knowledgeable would you say you are about radiation - would you say you

are very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not

at all knowledgeable?

1. VERY KNOWLEDGEABLE

2. SOMEWHAT KNOWLEDGEABLE

3. NOT VERY KNOWLEDGEABLE
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4. NOT AT ALL KNOWLEDGEABLE

8. DONT KNOW; NO OPINION

H2 Can you describe the difference between high-level and low-level radiation?

1. YES

5. NO

H2a What is the difference between high-level and low-level radiation?

H3 How knowledgeable would you say you are about radioactive waste disposal --

(would you say you are very knowledgeable, somewhat knowledgeable, not very

knowledgeable or not at all knowledgeable?)

1. VERY KNOWLEDGEABLE

2. SOMEWHAT KNOWLEDGEABLE

3. NOT VERY KNOWLEDGEABLE

4. NOT AT ALL KNOWLEDGEABLE

8. DONT KNOW; NO OPINION

On another topic, the Federal government requires that each state be responsible for

disposing of its own low-level radioactive waste using the best available technology.

Michigan has joined with six other Midwestern states to manage the region's low-level

radioactive waste, and has been selected to host the Midwest's first low-level radioactive

waste isolation site. This facility, where waste will be processed and permanently stored, will

not be a landfill, but instead, an enclosed, closely monitored, high-technology facility. The

State will operate this site over the next 20 years, storing low-level radioactive waste

generated by the region.

J1 Have you heard or read about this project?

1. YES

5. NO

8. DONT KNOW; NO OPINION

J2 Where have you heard or read about it? (Anywhere else?)

1. DISCUSSION AMONG FRIENDS

2. ATTENDED A PUBLIC MEETING

3. READ ABOUT IT IN A NEWSPAPER

4. HEARD ABOUT IT ON THE RADIO

5. SAW A STORY ON TELEVISION

6. READ ABOUT IT IN MAGAZINES

7. OTHER - PF10 TO SPECIFY

0. NO FURTHER MENTIONS
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J3a Many people have discussed the advantages and the disadvantages of this project.

What do you think would be the major advantages of having the low-level

radioactive waste isolation facility located in Michigan? (Any others?)

J4a What are your major concerns about having this facility located in Michigan? (Any

others?)

J5 How concerned would you be about possible harm from radioactivity associated

with the facility if it were located near your home - are you very concerned,

somewhat concerned, or not at all concerned?

1. VERY

2. SOMEWHAT

3. NOT AT ALL

8. DONT KNOW; NO OPINION

J8a-1 In forming your views about whether the state should become a site for a low-level

radio-active waste isolation facility, how trustworthy would you find each of the

following sources of information? For each one, please tell me if you believe it is,

in general, very trustworthy, somewhat trustworthy, or very untrustworthy.

Newspapers?

Television?

Radio?

Magazines?

Township Government?

County Government?

A State Government Agency?

A Federal Government Agency?

A National Environmental Organization?

A Local Environmental Group?

A Citizen Organization?

A University-based Organization?

1. VERY TRUSTWORTHY

2. SOMEWHAT TRUSTWORTHY

3. SOMEWHAT UNTRUSTWORTHY

4. VERY UNTRUSTWORTHY

8. DONT KNOW; NO OPINION

J1Oa-b Overall, would you favor or oppose the construction of a low-level radioactive waste

isolation facility in Michigan?

Overall, would you favor or oppose the construction of a low-level radioactive waste

isolation facility near your home?
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1. FAVOR

2. DEPENDS (VOLUNTEERED)

3. OPPOSE

8. DONT KNOW; NO OPINION

J11 Have there been any other projects in your area that would have affected your

feelings toward the low-level radioactive waste project?

1. YES

1. NO

Jlla What projects were those? In what way has this experience affected your feelings

toward the low-level radioactive waste project?

K1 How interested are you in news stories concerning science and technology - would

you say you are very interested, somewhat interested, not much interested, or not

at all interested?

1. VERY INTERESTED

2. SOMEWHAT INTERESTED

3. NOT MUCH INTERESTED

4. NOT INTERESTED AT ALL

8. DONT KNOW; NO OPINION

L1 What is the highest grade of school or year of college you completed?

00-12. ENTER YEARS OF SCHOOL

13-16. ENTER YEARS OF COLLEGE

17. GRADUATE WORK

98. DONT KNOW

99. REFUSED

L1a Did you get a high school diploma or pass a high school equivalency test?

1. YES

5. NO

Lib Do you have a college degree?

1. YES

5. NO
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L2 In 1984, you remember that Ronald Reagan ran on the Republican ticket against

Walter Mondale for the Democrats. Do you remember for sure whether or not

you voted in that election? (Did you vote?)

1. YES, DID VOTE

5. NO, DID NOT VOTE

7. DONT REMEMBER IF VOTED

0. INAP., NOT OF VOTING AGE IN 1984

L3 We are interested in your present job status. Are you working now, temporarily

laid off, unemployed, retired, a student, (homemaker), or what?

1. WORKING NOW; ON STRIKE; SICK LEAVE

2. TEMPORARILY LAID OFF

3. UNEMPLOYED; LOOKING FOR WORK

4. RETIRED; DISABLED

5. STUDENT

6. HOMEMAKER

7. OTHER (PF10 TO SPECIFY)

0. NO FURTHER MENTIONS

L4a-e To get a picture of people's financial situation, we need to know the general range

of incomes of all people we interview. Now, thinking about (your/your family's)

total income from all sources, (including your job), did (you/your family) receive

$25,000 or more in 1987?

1.

YES

2.

8.

NO

Was it...

DONT KNOW

...$35,000

or more?

...$50,000

or more?

1.

YES

NO

2.

Was it...

...$5,000 i

or more?

...$15,000

or more?

1.

YES

NO

2.
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L5 How many telephones, counting extensions, do you have in your home?

1-6. ENTER EXACT NUMBER

7. MORE THAN 6

L5a Do all the telephones have the same number?

1. YES

2. NO

L5b Altogether how many numbers are there?

0-6. ENTER EXACT NUMBER

7. MORE THAN 6

L5c How many numbers are for business use only?

0-6. ENTER EXACT NUMBER

7. MORE THAN 6

L6 As far as you know is the number I dialed [V3], listed in the current telephone

book? [IF NO] Why isn't it listed?

1. YES

2. NO; UNLISTED

3. NO; TOO RECENT TO BE LISTED

8. DONT KNOW IF LISTED

L7 What is the name of the county you live in?

X1 END These are all the questions I have. Thank you very much for your time and

your help with our research. We will be glad to send you a summary of the

results from this survey after the analysis has been completed. In order to

do that, I will need your name and mailing address.
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APPENDIX B

1989 Statewide Telephone Survey Instrument

UNIVERSITY OF MICHIGAN

INSTITUTE FOR SOCIAL RESEARCH

LOW-LEVEL RADIOACTIVE WASTE STUDY

SURVEY OF STATEWIDE RESPONDENTS

1989

THE FOLLOWING STATEMENT MUST BE READ TO ALL RESPONDENTS:

This interview is completely voluntary - if we should come to any question which you don't

want to answer just let me know and we'll go on to the next question.

A1 I am going to read you a series of statements and for each I would like you to tell

me whether you strongly agree, somewhat agree, neither agree, nor disagree,

somewhat disagree, or strongly disagree. The first statement is...

A1a In general, the benefits of scientific research have outweighed the harmful results.

A1b Even if it brings no immediate benefits, scientific research that advance the

frontiers of knowledge should be supported by the federal government .

A1c Scientific discoveries are making our lives easier and more comfortable.

Aid Unless scientists are allowed to study things that do not appear important or

beneficial now, a lot of very beneficial things probably will never be invented.

1. STRONGLY AGREE

2. SOMEWHAT AGREE

3. NEITHER AGREE NOR DISAGREE

4. SOMEWHAT DISAGREE

5. STRONGLY DISAGREE

8. DONT KNOW; NO OPINION

A2 On another topic, do you think that new technologies based on scientific discoveries

make our lives change too fast, or has the change been about right?

1. TOO FAST

2. ABOUT RIGHT

8. DONT KNOW; NO OPINION
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B1 How knowledgeable would you say you are about radiation - would you say you

are very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not

at all knowledgeable?

l . VERY KNOWLEDGEABLE

2. SOMEWHAT KNOWLEDGEABLE

3. NOT VERY KNOWLEDGEABLE

4. NOT AT ALL KNOWLEDGEABLE

8. DONT KNOW; NO OPINION

B2 Can you describe the difference between high-level and low-level radiation?

1. YES

5. NO

8. DONT KNOW; NOT SURE

B2a (What is the difference between high-level and low-level radiation?)

B3 How knowledgeable would you say you are about radioactive waste disposal —

(would you say you are very knowledgeable, somewhat knowledgeable, not very

knowledgeable or not at all knowledgeable?)

1. VERY KNOWLEDGEABLE

2. SOMEWHAT KNOWLEDGEABLE

3. NOT VERY KNOWLEDGEABLE

4. NOT AT ALL KNOWLEDGEABLE

8. DONT KNOW; NO OPINION

B3-b-h I am going to read you a list of items containing at least some radioactive materials

and for each one I would like you to tell me whether you think it would be stored

at a low-level waste facility, a high-level waste facility, or whether it would not

require any special storage at all. The first item is:

...used radio-isotopes from hospitals?

...used fuel rods from nuclear power plants?

...by-products from nuclear weapons development?

...radioactive equipment and clothing from research facilities?

...by-products from Superconducting Supercollider "atom smashing" operations?

...broken or irreparable household appliances such as televisions, radios, and

microwave ovens?

...rocks from nuclear explosion test sites?

1. STORED AT A LOW-LEVEL WASTE FACILITY

2. STORED AT A HIGH-LEVEL WASTE FACBJTY

3. WOULD NOT REQUIRE ANY SPECIAL STORAGE

8. DONT KNOW; NO OPINION
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The Federal government requires that each state be responsible for its own low-level

radioactive waste. Michigan has entered into a compact with six other midwestern states to

manage the region's low-level radioactive waste and will host the midwest's first low-level

radioactive waste storage site. This will be an above-ground building where waste will be

stored and continuously monitored. This facility will not be a landfill, nor will it accept

high-level radioactive waste, or U.S. Department of Energy waste. The state will operate

this site over the next 20 years, and then another state will host a storage facility.

C1 Have you heard or read about this low-level radioactive waste project.

1. YES

5. NO

8. DONT KNOW; NO OPINION

C1a Through what source did you learn of it? (Anywhere else?)

1. DISCUSSION AMONG FRIENDS

2. ATTENDED A PUBLIC MEETING

3. READ ABOUT IT IN A NEWSPAPER

4. HEARD ABOUT IT ON THE RADIO

5. SAW A STORY ON TELEVISION

6. READ ABOUT IT IN MAGAZINES

7. OTHER - PF10 TO SPECIFY

0. NO FURTHER MENTIONS

C2 Many people have discussed the advantages and the disadvantages of this project.

C2a What are your major concerns about having this facility located in Michigan? (Any

others?)

C2b What do you think would be the major advantages of having a low-level radioactive

waste storage facility located in Michigan? (Any others?)

(Editor's Note: Questions C4 and C5 alternated with every other survey respondent.)

C4a-e A number of people have indicated there are advantages associated with low-level

radioactive waste facilities. I am going to read you a list of some of these. Using

a scale from "1" to "5", where "5" indicates a "major advantage" and "1" indicates "no

advantages at all", please tell me how much of an advantage you think each is. The

first item is:

...economic benefits such as new job opportunities generation of new tax dollars

and revenues from other states?

...greater control and monitoring of low-level radioactive waste storage?
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...greater control over the transportation of low-level radioactive wastes"

...better protection of the environment?

...better protection of public health and safety?

1-5. ENTER NUMBER

8. DONT KNOW; NO OPINION

C5a-e A number of concerns have been raised about low-level radioactive waste facilities.

I am going to read you a list of some of these and, for each one, I would like you

to tell me how much of a concern it is for you. Using a scale from "1" to "5" where

"5" indicates "a major concern" and "1" indicates no concern at all," please tell me

how much of a concern you think it is. The first item is:

...accidental release of radioactive materials?

...environmental pollution, especially of water supplies?

...inadequate monitoring of the low-level radioactive waste facility?

...increases in taxes to pay for the facility?

...increased danger to public health and safety?

1-5. ENTER NUMBER

8. DONT KNOW; NO OPINION

OS How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned,

somewhat concerned, or not at all concerned?

1. VERY CONCERNED

2. SOMEWHAT CONCERNED

3. NOT AT ALL CONCERNED

8. DONT KNOW; NO OPINION

C6a-f I'm going to read a list of organizations and groups. For each one please tell me

how technically competent you believe it would be to operate a project like a

low-level radioactive waste storage facility. Would it be very competent, somewhat

competent or not at all competent? [REPEAT SCALE AS NEEDED]
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Township government?

County government?

A State Government Agency?

Government Agency?

A Private Management Firm?

An Association of businesses that produce low-level radioactive waste?

1. VERY COMPETENT

2. SOMEWHAT COMPETENT

3. NOT AT ALL COMPETENT

5. DEPENDS (VOLUNTEERED)

8. DONT KNOW; NO OPINION

C7a-f Thinking about the same organizations and groups as operators of a low-level

radioactive waste storage facility please tell me how concerned each would be about

the interests of nearby residents. Would it be very concerned, somewhat concerned,

or not concerned at all? [REPEAT SCALE AS NEEDED)

Township government?

County government)

A State Government Agency?

A Federal Government Agency?

A Private Management Firm?

An Association of businesses that produce low-level radioactive waste?

1. VERY CONCERNED

2. SOMEWHAT CONCERNED

3. NOT CONCERNED AT ALL

5. DEPENDS (VOLUNTEERED)

8. DONT KNOW; NO OPINION

C8a-h I'm going to read you another list of organizations and groups. This time I would

like you to tell me how technically competent you believe each would be to conduct

environmental monitoring of a sensitive project like a low-level radioactive waste

storage facility. Would it be very competent, somewhat competent, or not at all

competent? (REPEAT SCALE AS NEEDED)

Township Government?

County Government?

A State Government Agency?

A Federal Government Agency?

A University-based Organization?

A Community-based Organization?

An Environmental Interest Group?

A Low-Level Radioactive Waste Producers Association?

260

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



1. VERY COMPETENT

2. SOMEWHAT COMPETENT

3. NOT AT ALL COMPETENT

9. DONT KNOW; NO OPINION

C9a-h Thinking about the same organizations and groups please tell me how concerned

each would be about the interests of nearby residents when conducting the

environmental monitoring of a low-level radioactive waste storage facility. Would

it be very concerned, somewhat concerned, or not at all concerned? (REPEAT

SCALE AS NEEDED]

Township Government?

County Government?

A State Government Agency.

A Federal Government Agency?

A University-based Organization?

A Community-based Organization?

An Environmental Interest Group?

A Low-Level Radioactive Waste Producers Association?

1. VERY CONCERNED

2. SOMEWHAT CONCERNED

3. NOT AT ALL CONCERNED

8. DONT KNOW; NO OPINION

C1Oa-m In forming your views about whether the state should build a low-level radio-active

waste storage facility, how trustworthy would you find each of the following sources

of information? For each one please tell me if you believe it is very trustworthy,

somewhat trustworthy, or not at all trustworthy. [REPEAT SCALE AS NEEDED]

Newspapers?

Television?

Radio?

Magazines?

A Township Government?

A County government?

A Low-Level Radioactive Waste Producers Association?

State Government Agencies?

Federal Government Agencies?

National Environmental Organizations?

Local Environmental Groups?

Citizen Organizations?

University-based Organizations?
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1. VERY TRUSTWORTHY

2. SOMEWHAT TRUSTWORTHY

4. NOT AT ALL TRUSTWORTHY

8. DONT KNOW; NO OPINION

C13 Wherever the low-level radioactive waste storage facility is located, it would have

local environmental impacts. A plan is being prepared to monitor these

environmental impacts. How important do you think it is to have such a plan... is

it very important, somewhat important, or not very important?

1. VERY IMPORTANT

2. SOMEWHAT IMPORTANT

3. NOT VERY IMPORTANT

8. DONT KNOW; NO OPINION

C13a The low-level radioactive waste facility will also have local social impacts. How

important do you think it is to have a plan to monitor social impacts? (Would you

say it is very important, somewhat important, or not very important?)

1. VERY IMPORTANT

2. SOMEWHAT IMPORTANT

3. NOT VERY IMPORTANT

8. DONT KNOW; NO OPINION

C14 Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community?

1. FAVOR

2. DEPENDS (VOLUNTEERED) (DO NOT PROBE)

3. OPPOSE

8. DONT KNOW; NO OPINION

C14a Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan?

1. FAVOR

2. DEPENDS (VOLUNTEERED) [DO NOT PROSE)

3. OPPOSE

8. DONT KNOW; NO OPINION

C15 Have there been local projects which have affected your feeling about hosting a

low-level radioactive waste project near your community?

1. YES

1. NO

C15a What projects were those?
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C16 Have there been projects located in other places which have affected your feelings

about hosting a low-level radioactive waste project near your community?

1. YES

2. NO

C16a What projects were those?

C17 Has your experience with (this/these) projects had a negative or positive affect on

your attitudes toward a low-level radioactive waste storage facility in your

community?

1. POSITIVE

5. NEGATIVE

D1-3 How interested are you in television news stories concerning science and technology

- would you say you are very interested, somewhat interested, not much interested,

or not at all interested?

And how interested are you in newspaper stories concerning science and

technology?

(How interested are you) in magazine articles concerning science and technology?

1. VERY INTERESTED

2. SOMEWHAT INTERESTED

3. NOT MUCH INTERESTED

4. NOT AT ALL INTERESTED

8. DONT KNOW; NO OPINION

D4 How often do you talk to others about issues concerning science and technology

- very often, every now and then, or only rarely, if ever?

1. VERY OFTEN

2. EVERY NOW AND THEN

3. ONLY RARELY, IF EVER

8. DONT KNOW; NO OPINION

D5 In the last five years, have you ever donated money to or joined any environmental

group?

1. YES

5. NO

D6 What is the name of the county you live in?
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Now we have a few questions about you.

E1 Are you working now, temporarily laid off, unemployed, retired, a student,

(homemaker) or what?

1. WORKING NOW; ON STRIKE: SICK LEAVE

2. TEMPORARILY LAID OFF

3. UNEMPLOYED; LOOKING FOR WORK

4. RETIRED; DISABLED

5. STUDENT

6. HOMEMAKER

7. OTHER [PF10 TO SPECIFY]

0. NO FURTHER MENTIONS

E1a Does your work involve regular outdoor activity or do you work inside a building?

1. WORK OUTSIDE

2. WORK INSIDE

3. OTHER

E2 Are you (or anyone in your family living there) a union member? (IF YES) Who

would that be?

1. YES RESPONDENT ONLY

2. YES RESPONDENT AND SOMEONE ELSE

3. YES OTHER MEMBER(S), NOT INCLUDING R

5. NO, NO ONE IS A MEMBER

8. DONT KNOW [PROBE]

E3a-e To get a picture of people's financial situation, we need to know the general range

of incomes of all people we interview. Now, thinking about (your/your family's)

total income from all sources, (including your job), did (you/your family) receive

$25,000 or more in 1988?

1.

YES

NO

2.

8.

DONT KNOW

Was it...

...$35,000

or more?

...$50,000

or more?

1.

YES

NO

2.
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Was it...

...$5,000 or more?

...$15,000 or more?

1. YES

2. NO

E4 What is the highest grade of school or year of college you completed?

00-1Z ENTER YEARS OF SCHOOL

13-16. ENTER YEARS OF COLLEGE

17. GRADUATE WORK

98. DONT KNOW

99. REFUSED

E4a Did you get a high school diploma or pass a high school equivalency test?

I. YES

5. NO

E4b Do you have a college degree?

1. YES

5. NO

E5 Generally speaking, do you usually think of yourself as a Republican, a Democrat,

an independent, or what?

1. REPUBLICAN

2. DEMOCRAT

3. INDEPENDENT

5. NO PREFERENCE

7. OTHER PARTY

E5a Do you think of yourself as closer to the Republican Party or to the Democratic

Party?

1. CLOSER TO REPUBLICAN

3. NEITHER

5. CLOSER TO DEMOCRATIC

265

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



E6 Would you mind telling me your race or ethnic origin? Are you white, black,

Hispanic, or some other ethnic origin?

1. WHITE, EXCEPT HISPANIC

2. BLACK, EXCEPT HISPANIC

3. HISPANIC

4. OTHER

E6a Are you American Indian, Alaskan native, or Asian or Pacific Islander?

1. AMERICAN INDIAN

2. ALASKAN NATIVE

3. ASIAN OR PACIFIC ISLANDER

E7 Do you read a daily newspaper?

1. YES

2. NO

E7a Which one(s) do you read?

01.

ANN ARBOR NEWS

10.

02.

BATTLE CREEK

11.

ENQUIRER/NEWS

12.

03.

BAY CITY TIMES

13.

04.

BENTON HARBOR

14.

HERALD PLDM.

15.

05.

DETROIT FREE PRESS

16.

06.

DETROIT NEWS

17.

07.

FLINT JOURNAL

18.

08.

GRAND RAPIDS PRESS

19.

09.

JACKSON CITIZEN

PATRIOT

20.

KALAMAZOO GAZETTE

LANSING STATE JOURNAL

MONROE NEWS

MT CLEMENS-MACOMB DAILY

MUSKEGON CHRONICLE

PONTIAC OAKLAND PRESS

PORT HURON TIMES HERALD

ROYAL OAK TRIBUNE

SAGINAW NEWS

TRAVERSE CITY RECORD-EAGLE

OTHER (PF10 TO SPECIFY)

E8 How often do you watch local TV news broadcasts in the evening? Do you do this

every evening three or four times a week, once or twice a week, or less often than

that?

1. EVERY EVENING

2. THREE OR FOUR TIMES A WEEK

3. ONCE OR TWICE A WEEK

4. LESS OFTEN

5. NEVER

8. DONTKNOW

266

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



E9 How many telephones, counting extensions, do you have in your home?

1-6. ENTER EXACT NUMBER

7. MORE THAN 6

E9a Do all the telephones have the same number?

1. YES

2. NO

E9b Altogether how many numbers are there?

0-6. ENTER EXACT NUMBER

7. MORE THAN 6

E9c How many numbers are for business use only?

0-6. ENTER EXACT NUMBER

7. MORE THAN 6

E10 As far as you know is the number I dialed [V3], listed in the current telephone

book? [IF NO] Why isn't it listed?

1. YES

2. NO; UNLISTED

3. NO; TOO RECENT TO BE LISTED

8. DONT KNOW IF LISTED

X1-end These are all the questions I have. Thank you very much for your time and your

help with our research. We will be glad to send you a summary of the results from

this survey after the analysis has been completed. In order to do that, I will need

your name and mailing address.
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APPENDIX C

1989 Hillsdale-area Ethnographic Survey Instrument

Interview*

Interviewer_

Date

Time Started

Time Finished

Sample Area

Sample Unit #

UNIVERSITY OF MICHIGAN

LOW-LEVEL RADIOACTIVE WASTE OPINION SURVEY

Hello, I am a member of a study team from the University of Michigan. The State

of Michigan has asked us to find out what people think about radioactive waste and its

disposal. Would you have a few minutes for me to explain this study?

(Let in home/allow explanation or disallow.)

(Hand informed consent sheet/site selection timeline.) As I mentioned, I am a

member of a study team from the University of Michigan. The State of Michigan has asked

us to find out what people think about radioactive waste and its disposal. We have chosen

to talk with people in this area because recent events here indicate that local residents have

thought a lot about radioactive waste. Therefore we expect that people in this area have

valuable insights about this issue. This research is a first step in understanding what people

think about radioactive waste. As you may know, the state is seeking a site for the isolation

and storage of radioactive waste. I'd like to assure you that no site has yet been chosen for

this facility. This study will not be used to designate this or any other area as a potential

facility site.

Would you be willing to answer some questions as part of this research?

I will take notes as we talk, but I'd like to make sure I record everything you say. Would

it be all right if I tape record our conversation?
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Have you heard about the interviews we are conducting?

1. Yes

2. No

8. Don't know/no opinion

9. No Response

1A. (If yes to 1) What did you hear?

1B. (If yes to 1) Through what source did you learn of it? (Check all mentioned)

a. Discussion among family/friends/neighbors

b. Attended an organization's meeting

c. Read about it in a newspaper (name)

d. Heard about it on the radio (name)

e. Saw a story on television

f. Heard about it from elected official(s)

g. Other

h. Don't know

I'd first like to begin with a few general questions about science and technology before we

discuss what you think about the low-level radioactive waste facility.

I am going to read you a series of statements and, for each, I would like you to tell me

whether you strongly agree, somewhat agree, neither agree nor disagree, somewhat

disagree, or strongly disagree.

A1A In general, the benefits of scientific research have outweighed the harmful results.

1. Strongly agree

2. Somewhat agree

3. Neither agree nor disagree

4. Somewhat disagree

5. Strongly disagree

8. Don't know, no opinion

9. No response

A 1B Even if it brings no immediate benefits, scientific research that advances the

frontiers of knowledge should be supported by the federal government.

1. Strongly agree

2. Somewhat agree

3. Neither agree nor disagree

4. Somewhat disagree

5. Strongly disagree

8. Don't know, no opinion

9. No response
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A1C Scientific discoveries are making our lives easier and more comfortable.

1. Strongly agree

2. Somewhat agree

3. Neither agree nor disagree

4. Somewhat disagree

5. Strongly disagree

8. Don't know, no opinion

9. No response

A1D Unless scientists are allowed to study things that don't appear important or useful

now, a lot of very beneficial things probably will never be invented.

1. Strongly agree

2. Somewhat agree

3. Neither agree nor disagree

4. Somewhat disagree

5. Strongly disagree

8. Don't know, no opinion

9. No response

A2 On another topic, do you think that new technologies based on scientific discoveries

make our lives change too fast, or has the change been about right?

1. Too fast

2. About right

8. Don't know, no opinion

9. No response

B1 How knowledgeable would you say you are about radiation. Would you say you are

very knowledgeable, somewhat knowledgeable, not very knowledgeable, or not at

all knowledgeable?

1. Very knowledgeable

2. Somewhat knowledgeable

3. Not very knowledgeable (skip to B3)

4. Not at all knowledgeable (skip to B3)

8. Don't know, no opinion (skip to B3)

9. No response

Note: If 3, 4, or 8 skip to B3
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B2 Can you describe the difference between high-level and low-level radiation?

1. Yes

2. No (Skip to B3)

8. Don't know (Skip to B3)

9. No Response

B2A What is the difference between high-level and low-level radiation?

B3 How knowledgeable would you say you are about radioactive waste disposal -

would you say you are very knowledgeable, somewhat knowledgeable, not very

knowledgeable, or not at all knowledgeable about radioactive waste disposal?

1. Very knowledgeable

2. Somewhat knowledgeable

3. Not very knowledgeable

4. Not at all knowledgeable

8. Don't know, no opinion

9. No Response

B3A I am going to read you a list of items containing at least some radioactive materials

and, for each one, I would like you to tell me whether you think it would be stored

at a low-level waste facility, a high-level waste facility, or it would not require any

special storage at all? The first item is: (Circle one number each question.)

a. Used radio-isotopes from hospitals?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

b. Used fuel rods from nuclear power plants?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

c. By-products from nuclear weapons development?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

d. Radioactive equipment and clothing from research facilities?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

e. By-products from superconducting super collider "atom smashing" operations?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response
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f. Broken or irreparable household appliances such as televisions, radios, and

microwave ovens?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

g. Rocks from nuclear explosion test sites?

1. High 2. Low 3. None 8. Don't know/no opinion 9. No Response

Let me make sure we are talking about the same issues by explaining to you our

understanding of the low-level radioactive waste compact in Michigan. The federal

government requires that each state be responsible for its own low-level radioactive waste.

Michigan has entered into a compact with six other Midwestern states to manage the

region's low-level radioactive waste, and will host the Midwest's first low-level radioactive

waste storage site. This will be an above-ground building where waste will be stored and

continuously monitored. This facility will not be a landfill, nor will it accept high-level

radioactive waste or U.S. Department of Energy waste. The state will operate this site over

the next 20 years, and then another state will host a storage facility.

C1 Are you aware of the general low-level radioactive waste issue?

1. Yes

2. No

8. Don't know, no opinion

9. No Response

Note: if 2, 8 or 9 skip to C2

C1A Through what source did you learn of it? (Anywhere else?) (Check all mentioned.)

a. Discussion among friends

b. Attended a public meeting

c. Read about it in a newspaper

d. Heard about it on the radio

e. Saw a story on television

f. Read about it in magazines

g. Other

h. Don't know

C2 Many people have discussed the advantages and disadvantages of this project. What

are your major concerns about having this facility located in Michigan?

(Skip to C2A if no concerns) Do you have any other concerns?
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C2A What do jaii think would be the major advantages of having a low-level radioactive

waste storage facility located in Michigan?

(Skip to C3 if no advantages) Can you think of any other advantages?

C3 (Many people have discussed the advantages and disadvantages of this project.)

What are your major concerns about having this facility located near your home?

Do you have any other concerns?

C3A What do you think would be the major advantages of having a low-level radioactive

waste storage facility located near your home?

(If no advantages, skip to C4) Can you think of any other advantages?

C4 A number of concerns have been raised about low-level radioactive waste facilities.

I am going to read you a list of some of these and, for each one, I would like you

to tell me how much of a concern it is for you. Using a scale from "1" to "5", where

"5" indicates "a major concern" and "1" indicates "no concern at all," please tell me

how much of a concern you think each is. (Circle one number each question.)

1. Accidental release of radioactive materials?

12 3 4 5 8 9

2. Environmental pollution, especially of water supplies?

12 3 4 5 8 9

3. Inadequate monitoring of the low-level radioactive waste facility?

12 3 4 5 8 9

4. Increases in taxes to pay for the facility?

12 3 4 5 8 9

5. Increased danger to public health and safety?

12 3 4 5 8 9

Scale:

1. No concern at all

5. A major concern

8. Don't know/no opinion

9. No response
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C5 A number of people have indicated there are advantages associated with low-level

radioactive waste facilities. I am going to read you a list of some of these. Using

a scale from "1" to "5", where "5" indicates a "major advantage" and "1" indicates

"no advantages at all;" please tell me how much of an advantage you think each is.

The first item is: (Circle one number each question.)

1. Economic benefits such as new job opportunities, generation of new tax

dollars, and revenues from other states?

12 3 4 5 8 9

2. Greater control and monitoring of low-level radioactive waste storage?

12 3 4 5 8 9

3. Greater control over the transportation of low-level radioactive wastes?

12 3 4 5 8 9

4. Better protection of the environment?

12 3 4 5 8 9

5. Better protection of public health and safety?

12 3 4 5 8 9

Scale:

1. No advantage at all

5. A major advantage

8. Don't know/no opinion

9. No response

C6 How concerned would you be about possible harm from radiation associated with

the facility if it were located near your community - would you be very concerned,

somewhat concerned, or not at all concerned?

1. Very concerned

2. Somewhat concerned

3. Not at all concerned

8. Don't know/no opinion

9. No response

The next section is about trust. It is a little long, but we think it is important to find out

which organizations you trust. We will try to run through it quickly, but I am interested in

any comments you have.
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(Give green card)

C6A-F I am going to read a list of organizations and groups. For each one, please tell me

how technically competent you believe it would be in operating a project like a low-

level radioactive waste storage facility. Would it be very competent, somewhat

competent, or not at all competent. (Repeat scale as needed; circle one number

each question.)

A. Township government?

B. County government?

C. A state government agency?

D. A federal government agency?

E. A private management firm?

F. An association of businesses

that produce low-level

radioactive waste?

Scale:

1.

2.

3.

8.

9.

Very competent

Somewhat competent

Not at all competent

Don't know/no opinion

No response

C7A-F Thinking about the same organizations and groups as operators of a low-level

radioactive waste facility, please tell me how concerned each would be about the

interests of nearby residents. Would it be very concerned, somewhat concerned,

or not concerned at all? (Circle one number each question.)

A. Township government?

B. County government?

C. A state government agency?

D. A federal government agency?

E. A private management firm?

F. An association of businesses

that produce low-level

radioactive waste?

Scale:

1. Very concerned

2. Somewhat concerned

3. Not concerned at all

8. Don't know/no opinion

9. No response
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(Give blue card)

C8A-H I am going to read you another list of organizations and groups. This time I would

like you to tell me how technically competent you believe each would be to conduct

environmental monitoring of a sensitive project like a low-level radioactive waste

storage facility. Would it be very competent, somewhat competent, or not at all

competent. (Repeat scale as needed; circle one number each question.)

A. Township government?

B. County government?

C. A state government agency?

D. A federal government agency?

E. A university-based organization?

F. A community-based organization?

G. An environmental interest group?

H. An association of businesses that

produce low-level radioactive waste?

Scale:

1. Very competent

2. Somewhat competent

3. Not at all competent

8. Don't know; no opinion

9. No response

C9A-F Thinking about these same organizations and groups, please tell me how concerned

each would be about the interests of nearby residents when conducting

environmental monitoring of a low-level radioactive waste storage facility. Would

it be very concerned, somewhat concerned, or not at all concerned?

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

89

A. Township government?

B. County government?

C. A state government agency?

D. A federal government agency?

E. A university-based organization?

F. A community-based organization?

G. An environmental interest group?

H. A low-level radioactive waste

producers association?

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

1 2

3

89

89

Scale:

1.

2.

3.

8.

9.

Very concerned

Somewhat concerned

Not at all concerned

Don't know/no opinion

No response
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(Give red card)

C1OA-GIn forming your views about whether the state should build a low-level radioactive

waste storage facility, how trustworthy would you find each of the following sources

of information? For each one, please tell me if you believe it is very trustworthy,

somewhat trustworthy, somewhat untrustworthy, or not at all trustworthy. (Repeat

scale as needed; circle one number each question.)

A.

B.

C.

D.

E.

F.

G.

Newspapers?

1

2

3

8

9

Television?

1

2

3

8

9

Radio?

1

2

3

8

9

Magazines?

1

2

3

8

9

Township government?

1

2

3

8

9

County government?

1

2

3

8

9

An association of businesses

that produce low-level

radioactive waste?

1

2

3

8

9

State government agencies?

1

2

3

8

9

Federal government agencies?

1

2

3

8

9

National environmental

organizations?

1

2

3

8

9

Local environmental groups?

1

2

3

8

9

Other citizen organizations?

1

2

3

8

9

University-based organizations?

1

2

3

8

9

H.

I.

J.

K.

L.

M.

Scale:

1. Very trustworthy

2. Somewhat trustworthy

3. Somewhat untrustworthy

4. Not at all trustworthy

8. Don't know/no opinion

9. No response

C14A Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility near your community?

1. Favor

2. Depends

3. Oppose

8. Don't know/no opinion

9. No response
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C14B Overall, would you favor or oppose the construction of a low-level radioactive waste

storage facility elsewhere in Michigan?

1. Favor

2. Depends

3. Oppose

8. Don't know/no opinion

9. No response

H1 Did you hear that a location in the Hillsdale area had been chosen or considered as

the location for a radioactive waste disposal facility?

1. Yes

2. No (skip to C15)

8. Don't know/no opinion

9. No response

H1A (IF YES TO H1) Which of the following statements most accurately reflects what

you have heard about this issue? (Read 1 - 3 and circle one heard.)

1. The Hillsdale area had been selected as the facility site.

2. The Hillsdale area was one of a few (2-3) sites under consideration.

3. The Hillsdale area was under consideration, but no more so than any other

site in the state.

4. Other:

8. Don't know

9. No response

H1B (IF YES TO H1) How did you hear about this issue? (List all mentioned.) Heard

on, at, or from:

a.

Radio

b.

TV

c.

Newspaper

d.

Public Meeting with Jim Cleary

e.

August 3, 1988, fairgrounds rally

f.

Newsletter/leaflet

g-

Friends and Relatives

h.

People/neighbors/acquaintances

i.

Signs/posters

J

Airplane with banner

k.

Don't know
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H1C (IF YES TO H1) When you first heard that Hillsdale (had been chosen as the

site/was under consideration) for a low-level radioactive waste facility location, did

you believe it?

1. Yes

2. No

8. Don't know

9. No response

H1D (IF YES TO H1) When you established your first opinion did you rely more upon

the media or people that you know?

1. Media (Skip H1F)

2. Other people (Skip to H1F)

3. Relied on both equally

8. Don't know (Skip H1E and H1F)

9. No response

H1E (IF RESPOND "MEDIA" TO H1D) What kinds of media did you rely upon? (Check

all mentioned.)

a.

b.

c.

d.

Radio

TV

Newspaper

Other

e.

Don't know

H1F (IF RESPOND "OTHER PEOPLE" TO H1D) What kinds of people did you rely

upon? (Check all mentioned.)

a. Family/friends

b. Co-workers

_ c- People

d. Local officials/officials

e. Citizen activists

f. Other:

g. Don't know

H1G Currently, do you believe that Hillsdale (has been chosen/is being considered) as a

site for the low-level radioactive waste facility?

1. Yes

2. No

8. Don't know

9. No response
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H1H When you established your current opinion, did you rely more on the media or on

people that you knew?

1.

Media

2.

People I knew

3.

Other

8.

Don't know

9.

No response

H1I (IF RESPOND "MEDIA" TO H1H) What kinds of media did you rely upon? (List

all mentioned.)

a.

Radio

b.

TV

c.

Newspaper

d.

Other:

e.

Don't know

HU (IF RESPOND "OTHER PEOPLE" TO H1H) What kinds of people did you rely

upon? (List all if mentioned.)

a.

Family/friends

b.

People

c.

Local officials/officials

d.

Citizen activists

e.

Other:

f.

Don't know

H1K After you became aware of this issue, did you dfi any of the following? (Read a

through e and check all applicable.)

a. Talk about it among family/friends?

b. Talk about it with other community members or neighbors?

c. Contact elected officials?

d. Join a protest organization?

e. Write a letter to the editor?

f. Don't know

H1L (IF YES TO H1) Did you respond in any other ways?

1. Yes

2. No (Skip to H1N)

8. Don't know

9. No response

H1M (IF YES TO H1L) In what ways did you respond?
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H1N Have there been any changes in your life as a result of the idea that Hillsdale (has

already been chosen/is being considered) as the low-level radioactive waste facility

site?

1. Yes

2. No (skip to C15)

8. Don't know (Skip to C15)

9. No response

H1O (IF YES TO H1N) What were they? (Check all mentioned.)

a. Worried more/increased stress

__ b. Conflict within family

c Conflict with friends

d. Conflict with neighbors/community

e. Tried to relocate residence

f. Held off investments in home

g. Held off investments in local business

C15 Have there been local projects which have affected your feelings about hosting a low-

level radioactive waste project near your community?

1. Yes

2. No (skip to C16)

C15A (If yes to C15) what projects were those?

C16 Have there been projects located in other places which have affected your feelings

about hosting a low-level radioactive waste project near your community?

1. Yes

2. No (skip to c18)

C16A (If yes) what projects are those?

C17 Has your experience with this/these project(s) had a negative or a positive effect on

your attitudes toward a low-level radioactive waste storage facility in your

community?

1. Positive

2. Negative

3. Neither negative or positive

4. Both negative and positive

8. Don't know

9. No response

C17A Why do you consider this experience (positive/negative)?

281

G
e
n
e
ra

te
d
 f

o
r 

m
e
m

b
e
r 

(U
n
iv

e
rs

it
y
 o

f 
A

ri
zo

n
a
) 

o
n
 2

0
1

3
-0

8
-0

7
 1

7
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d
l.
h
a
n
d
le

.n
e
t/

2
0

2
7

/m
d
p
.3

9
0

1
5

0
1

8
3

4
7

9
0

9
O

p
e
n
 A

cc
e
ss

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
o
a
-g

o
o
g
le



C18 Have any other factors had a negative or positive effect on your attitude toward a

low-level radioactive waste storage facility in your community?

1. Yes

2. No (Skip to C18B)

8. Don't know (Skip to C18B)

9. No response

C18A What were they? Did they have a positive or negative affect? (List all and mark " +"

or "-" for associated positive or negative attitudes.)

C18B Has anything about your work had a positive or negative affect on your attitude

toward this facility?

1. Positive

2

3.

Negative

Neither negative or positive (Skip to E1)

4. Both negative and positive

1.

Less than $5,000

2.

$5,000 to $15,000

3.

$15,001 to $25,000

4.

$25,001 to $35,000

5.

More than $50,000

8.

Don't know

9.

No response

8. Don't know

9. No response

C18C Why has your work affected your attitude toward the facility?

(Give yellow card)

E1 To get a picture of people's financial situation, we need to know the general range

of incomes of all people we interview. Now, thinking about (you/your family's) total

income from all sources, (including your job) how much did (you/your family)

receive in 1988:

E2 How many people are in your household? people

E3 How long have you lived in this county? months/years
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E4 Would you mind telling me your race or ethnic origin? Are you white, black,

Hispanic, American Indian or Alaskan native, Asian or Pacific Islander?

1.

White, except hispanic

2.

Black, except hispanic

3.

Hispanic

4.

American Indian or Alaskan Native

5.

Asian or Pacific Islander

8.

Don't know

9.

No response

E5 Is your religious preference Protestant, Roman Catholic, Jewish, or something else?

(If Protestant, ask E11A)

E11A (If Protestant) What church or denomination is that?

E11B (If Baptist) Is that Southern Baptist or something else?

200. Roman Catholic

300. Jewish

400. Other:

800. Agnostics/Atheists Skip to E7)

996. No Response (Skip to E7)

998. Don't know/none/no preference (Skip to E7)

E6 (For any religious preference) Would you say you go to (church/synagogue) every

week, almost every week, once or twice a month, a few times a year, or never?

1.

Every week

Almost every week

Once or twice a month

2.

3.

4.

5.

8.

A few times a year

Never

Don't know

9.

No response

E7 What is the highest grade of school of year of college you completed? (Circle one)

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17+

98. Don't know

99. No response
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E8 Generally speaking, do you usually think of yourself as a Republican, a Democrat,

an Independent, or what?

1. Republican

2. Democrat

3. Independent

4. No preference

5. Other party:

8. Don't know

9. No response

E9 Do you read a daily newspaper?

1. Yes

2. No (Skip to F1)

8. Don't know

9. No response

E10 (If yes to E9) which one(s) do you read?

a. Hillsdale Daily News

b. Detroit News

c. Detroit Free Press

d. Jackson Citizen Patriot e. Toledo Blade

f. Other:
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APPENDIX D

Codebook for the 1988 and 1989 Statewide Telephone Surveys

and the 1989 Hillsdale-area Ethnographic Survey

CODEBOOK FOR THE 1988 AND 1989 STATEWIDE TELEPHONE SURVEYS

AND THE 1989 HILLSDALE-AREA ETHNOGRAPHIC SURVEY

Note: There are five mentions allowed for each open-ended question, except H1M, allowed

only three. Each mention is coded with a two-digit code.

Numbers corresponding to the same (or similar) questions among the three surveys are

listed in temporal order: October survey, February survey, and Hillsdale survey. If only one

question number appears, this question was asked only during the Hillsdale survey.

Transect 1:

Transect 2:

Transect 3:

Transect X:

Transect 4:

Transect Y:

01

02

03

04

05

06

Transect 1B:

07

Transect 2B:

08

Transect 3B:

09

Transect Z:

10

Transect 4B:

11

Transect W:

12

Distance from center:

Unit number

Interviewer:

John Stone

Florence Jensen

Carla Davidson

1 to 7, each unit is five miles

01 to 99 (assigned household number)

H2A/B2A/B2A WHAT IS THE DIFFERENCE BETWEEN HIGH-LEVEL AND

LOW-LEVEL RADIATION?

Category 98: DK/no comment

Category 99: Answer Cannot Be Coded.

Category 10: Comparison by Degree [more vs less] and Intensity [strong vs weak],

11: High-level = more radiation

12: High-level = higher frequency

13: High-level = travels further/longer half life/harder to control and

handle

14: High-level = more contamination
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15: High-level = stronger (penetrating)

16: High-level = more dangerous

Category 20: Comparison by Level of Danger to Human Health.

21: High-level = More dangerous; low-level = less or not dangerous

22: High-level = more life threatening

23: High-level = immediate impact/burns/death; low-level = health effects

after lengthy exposure

24: High-level = cancer

25: Low-level = cancer

Category 30: Comparison by Source of Radiation.

31: Low-level = natural sources (radon)

32: High-level = man-made sources

33: Low-level = medical (X-ray, chemotherapy)

34: Low-level = household (radio, TV, microwave)

35: High-level = nuclear explosions (bombs, testing)

36: High-level = nuclear facilities (power plant, bomb production)

37: High level = atom smasher

38: High level = gamma, alpha/delta, beta: rays, particles

39: low-level = Wastes from bomb test sites

40: low-level = Wastes from nuclear power plants

41: low-level = Wastes from manufacturing industries

42: low-level = wastes from weapons development

43: low-level = atom smasher

44: high-level = medical wastes (x-rays)

45: high-level = natural

46: low-level ■ rays, articles

J4A/C2A/C2MANY PEOPLE HAVE DISCUSSED THE ADVANTAGES AND

DISADVANTAGES OF THIS PROJECT. WHAT ARE YOUR MAJOR

CONCERNS ABOUT HAVING THIS FACILITY LOCATED IN

MICHIGAN?

Category 98: DK/no comment

Category 99: Answer cannot be coded.

Category 02: Respondent Has No Concerns About The Project

Category 03: General Safety.

Category 04: Fear of Radiation/Radioactivity/nucIear power

Category 05: Amount of Waste.

Category 06: Duration of Radioactivity.
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Category 07:

Level of radioactivity will increase with storage over time.

Category 10: Don't Want Another Negative Project Like:

11: Fermi II, Michigan.

12: PBB/PCB.

13: Three Mile Island.

14: Fernald, Ohio.

15: Other

Category 20: Concern Over Facility Location (proximity to respondents)

21: NIMBY (not in my back yard).

22: No one wants it anywhere.

23: Not in Michigan.

24: Not near populated areas.

25: Put out west (in the desert).

Category 30: Concern over Environmental Pollution.

31: Water pollution [Great Lakes, groundwater, water supply].

32: Air pollution [Radiation].

33: Soil pollution (previous 34) plants

35: Animals/livestock/fish

36: Long term effects unknown.

Category 40: Concern Over Public Health.

41: Concern over personal health (radiation causing cancer).

42: Concerns over family's health.

43: Concerns over babies and children's health.

44: Concerns over elderly's health.

45: Concern for monitor's health/local population's health.

Category 50:

51:

52:

Concern Over Accidents, Caused by:

Leakage of radioactive materials ("leakage" appears in response)

geology: variance of MI ground types/high water table/continuous clay

53:

54:

55:

56:

Category 60:

61:

62:

63:

layer not present; earthquakes

Human error.

Transportation.

Sabotage/security.

climate: weather/storms/tornadoes in this area

Concern over Midwest Compact Membership/what happens to waste

after 20 years.

We shouldn't take other states' waste.

It might not stop with just one dump here.

After 20 years, other states might withdraw from compact/won't take

their turn.
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64: Compact guidelines are too vague.

65: What about liability insurance?

Category 70: Distrust of Government

71: Government policy is too inconsistent

72: After 20 years, the site might be enlarged.

73: Once they bury it, they'll forget it/lack of government responsibility in

controlling waste

74: Could have improperly trained management.

75: Might not monitor facility properly/will allow high level waste in/bribery

of inspectors

76: After plant is closed (after 20 years), who will manage it?

77: Concerned that funds will be misused

78: Public won't know what is going on/government coverup/need public

access to records of facility: thorough checking

Category 80: Distrust of Technology, Facility Design.

81: Don't know enough about the technology/inability to detect

leakage/perform cleanup

82: Could find error in design years later/won't be well built.

83: You can't trust private contractors.

84: Duration of radioactivity/amount of waste/faith in technology over 100-

500 years/integrity of facility over time

85: distrust above ground storage

86: distrust below ground storage

Category 90: Costs Related to the Facility.

91: Who will pay for the facility?

92: How much will the facility cost?/cost of maintaining facility

93: Will there be enough funds to maintain high quality of building and

operation of facility?

94: Will there be enough funds to manage and monitor the facility?

95: How much will the facility affect our taxes?

96: What would be the cost of cleaning up if an accident caused a leakage?

97: The facility might hurt land values/decreased tourism/decreased quality

of life.

J3A/C3/C2A WHAT DO YOU THINK WOULD BE THE MAJOR ADVANTAGES OF

HAVING A LOW-LEVEL RADIOACTIVE WASTE STORAGE

FACILITY LOCATED IN MICHIGAN?

Category 98: DK/no comment

Category 99: Answer cannot be coded.

Category 02: None, there are no advantages
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NOTE: If they say "none" but name advantages, ignore the "none/

Category 03:

Category 10:

11:

12:

13:

14:

15:

16:

Category 20:

21:

22:

23

24:

25:

26:

27:

Concerns.

Economic benefits.

New job opportunities.

New tax dollars/money.

Fees for storing waste.

Revenue from other states.

Other.

Save money on transport costs

Give Greater Control of Waste Disposal.

Would give better control of our waste/have to store it somewhere/need

storage/take responsibility/would centralize storage

Would give better control over other states' waste.

Would be safer than present landfills.

Could help clean up a lot of landfills.

Would discourage illegal dumping.

Would allow more effective monitoring.

Would always have a place to store waste.

Category 30: Give Greater Control of Waste Transportation.

31: We produce it here, so it wouldn't have to be moved so far.

32: We can control where it goes on our state roads.

Category 40: Would Protect the Environment

41: Better control over leakage.

42: No waste on beaches.

43: Will assure people that waste is being handled and monitored safely.

44: Will minimize the effect of uncontrolled waste on the environment.

Category 50: Would Protect Human Health.

51: Would save peoples' lives.

52: Would protect peoples' health.

Category 60: (Political) Benefits.

61: It is better to have the dump now, rather than later.

62: There will be a lot less waste produced in the first 20 years than

afterward.

63: Other states will owe us.

64: It would make Michigan a leader in the field.

65: Scientific benefits/solutions

66: We have the land/isolated spots available.

Category 70:

Would increase awareness
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C3 WHAT ARE YOUR MAJOR CONCERNS ABOUT HAVING THIS FACILITY

LOCATED NEAR YOUR HOME?

NOTE: Re-list concerns from C-2 if they respond "same as for Ml/anywhere else"

Category 98: DK/no comment

Category 99: Answer cannot be coded.

Category 02: Respondent Has No Concerns About The Project

Category 03: General Safety.

Category 04: Fear of Radiation/Radioactivity/nuclear power

Category 05: Amount of Was te: shouldn't produce waste/waste should be reprocessed

Category 06: Duration of Radioactivity.

Category 07: Level of radioactivity will increase with storage over time.

Category 10: Don't Want Another Negative Project Like:

11: Fermi II, Michigan.

12: PBB/PCB.

13: Three Mile Island.

14: Fernald, Ohio.

15: Other

Category 20: Concern Over Facility Location (proximity to respondents).

21: NIMBY (not in my back yard).

22: No one wants it anywhere.

23: Not in Michigan/Midwest

24: Not near populated areas.

25: Put out West (in the desert)/climate not right in Midwest/should be in

arid climate/desert

Category 30: Concern over Environmental Pollution.

31: Water pollution [Great Lakes, groundwater, water supply].

32: Air pollution [Radiation].

33: Soil pollution/(prcvious 34) plants

35: Animals/livestock/fish

36: Long term effects unknown.
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Category 40: Concern Over Public Health.

41: Concern over personal health (radiation causing cancer).

42: Concerns over family's health.

43: Concerns over babies and children's health.

44: Concerns over elderl/s health.

45: Concern for monitor's health/local population's health.

Category 50: Concern Over Accidents, Caused By:

51: Leakage of radioactive materials

52: geology: variance of MI ground types/high water table/continuous clay

layer not present; earthquakes

53: Human error.

54: Transportation.

55: Sabotage/security.

56: climate: weather /storms/tornadoes in this area

Category 60: Concern over Midwest Compact Membership.

61: We shouldn't take other states' waste.

62: It might not stop with just one dump here.

63: After 20 years, other states might withdraw from compact/won't take

their turn.

64: Compact guidelines are too vague.

65: What about liability insurance?

Category 70:

71:

72:

73:

74:

75:

76:

77:

78:

Category 80:

81:

82:

83:

84:

85:

86:

Distrust of Government.

Government policy is too inconsistent

After 20 years, the site might be enlarged.

Once they bury it, they'll forget it/lack of government responsibility in

controlling waste

Could have improperly trained management.

Might not monitor facility properly/will allow high level waste

in/?bribery of inspectors

After plant is closed (after 20 years), who will manage it?

Concerned that funds will be misused

Public won't know what is going on/government coverup/need public

access to records of facility: thorough checking

Distrust of Technology, Facility Design.

Don't know enough about the technology/inability to detect

leakage/perform cleanup

Could find error in design years later/won't be well built.

You can't trust private contractors.

Duration of radioactivity/amount of waste/faith in technology over 100-

500 years/integrity of facility over time

distrust above ground storage

distrust below ground storage
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Category 90:

91:

92:

93:

94:

95:

96:

97:

Costs Related to the Facility.

Who will pay for the facility?

How much will the facility cost? Maintenance of?

Will there be enough funds to maintain high quality of building and

operation of facility?

Will there be enough funds to manage and monitor the facility?

How much will the facility affect our taxes?

What would be the cost of cleaning up if an accident caused a leakage?

The facility might hurt land values/tourism/ quality of life.

C3A WHAT DO YOU THINK WOULD BE THE MAJOR ADVANTAGES OF

HAVING A LOW-LEVEL RADIOACTIVE WASTE STORAGE FACILITY

LOCATED NEAR YOUR HOME?

Category 98:

DK/no comment

Category 99:

Answer cannot be coded.

Category 02:

None, there are no advantages.

NOTE: if they say "none" but name advantages, ignore the "none."

Category 03:

Concerns.

Category 10: Economic benefits.

11: New job opportunities.

12: New tax dollars/money.

13: Fees for storing waste.

14: Revenue from other states.

15: Other.

16: Save money on transport costs.

Category 20:

21:

22:

23:

24:

25:

26:

27:

Give Greater Control of Waste Disposal.

Would give better control of our waste/have to store it somewhere/take

responsibility/would centralize storage

Would give better control over other states' waste.

Would be safer than present landfills.

Could help clean up a lot of landfills.

Would discourage illegal dumping.

Would allow more effective monitoring.

Would always have a place to store waste.

Category 30: Give Greater Control of Waste Transportation.

31: We produce it here, so it wouldn't have to be moved so far.

32: We can control where it goes on our state roads.
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Category 40: Would Protect the Environment

41: Better control over leakage.

42: No waste on beaches.

43: Will assure people that waste is being handled and monitored safely.

44: Will minimize the effect of uncontrolled waste on the environment.

Category 50: Would Protect Human Health.

51: Would save peoples' lives.

52: Would protect peoples' health.

Category 60:

61:

62:

(Political) Benefits.

It is better to have the dump now, rather than later.

There will be a lot less waste produced in the first 20 years than

63

64:

65:

66:

afterward.

Other states will owe us.

It would make Michigan a leader in the field.

Scientific benefits/solutions

We have the land/isolated spots available.

Category 70:

Would increase awareness

H1D (IF YES TO H1) WHEN YOU ESTABLISHED YOUR FIRST OPINION. DID

YOU RELY MORE UPON THE MEDIA OR PEOPLE THAT YOU KNOW?

1. Media

2. People

4. Self

8. Don't know

9. No Response

H1H WHEN YOU ESTABLISHED YOUR CURRENT OPINION. DID YOU RELY

MORE ON THE MEDIA OR ON PEOPLE THAT YOU KNEW?

1. Media

2. People I knew

3. Other

4. Self

5. Both

H1G CURRENTLY. DO YOU BELIEVE THAT HILLSDALE (HAS BEEN

CHOSEN/IS BEING CONSIDERED) AS A SITE FOR THE LOW-LEVEL

RADIOACTIVE WASTE FACILITY?

1. Yes, only one.

2. Yes, one of a few/No, one of a few

3. No, considered like any/not a special site

8. Don't know

9. No response
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H1M (IF YES TO H1L) IN WHAT WAYS DID YOU RESPOND?

01. went to rally

02. signed petition

03. made donation to organization concerning issue

04. researched issue/checked into issue/listened for info

05. attended public meeting

06. supported political candidate opposing the issue

07. Talked about with coworkers

08. Brought subject up at meeting of organization/board

09. Got groups organized

10. Disseminated information about the issue

J11/C15/C15 HAVE THERE BEEN LOCAL PROJECTS WHICH HAVE AFFECTED

YOUR FEELINGS ABOUT HOSTING A LOW-LEVEL RADIOACTIVE

WASTE PROJECT NEAR YOUR COMMUNITY?

J11A/C15A(MI) (IF YES TO C15) WHAT PROJECTS WERE THOSE?

Category 98: DK.

Answer Cannot Be Coded.

Sewage Problems

Category 99:

Category 03:

Category 04:

Category

11

10:

Non-Speciflc Events/Water Contamination

(Includes all of the following)

Maumee River contamination

pollution in general

pollution from factories in general

Lake Erie contamination

acid rain

hospital wastes in Lake Michigan

ocean contamination

Landfill Project (do not code any response as "10")

12:

13

14:

15

16:

17:

18

19:

Landfill, location not specified.

State, landfill (location not specified).

State, landfill (Kettlewell Landfill, Inc).

State, landfill (G&H Landfill). (L Disposal).

State, landfill (Battle Creek).

State, landfill (Jackson, Hooker, TriCity, Shelby).

National, landfill (general)

( ), landfill (fill in name and use if 5 + responses)

International, landfill (general or unspecified location)
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Category 20: Waste Incinerators (do not code any response as "20")

21: Incinerator, location not specified.

22: State, incinerator (general or location not specified)

23: State, incinerator (Detroit Resource Recovery).

24: State, incinerator (Troy).

25: State, incinerator (Madison Heights).

26: State, incinerator (Muskegon).

27: State, incinerator (specify and use with 5+ responses)

28: National, incinerator (general or location not specified).

29: ( ), incinerator (specify and use with 5+ responses).

Category 30: Toxic & Hazardous Waste Project (State Other Ingham, Belleville)

31: Toxic waste, location not specified.

32: State, toxic waste (liquid disposal).

33: State, toxic waste (Berlin & Farrow, Swartz Creek).

34: State, toxic waste (Cascade).

35: State, toxic waste (South Lapeer).

36: National, toxic waste (general or not specified).

37: Love Canal, toxic waste (specify and use with 5+ responses).

Category 40: Nuclear Projects (Big Rock)

41: Nuclear Waste, location not specified.

42: State, nuclear (no name).

43: State, nuclear (Fermi n).

44: State, nuclear (Midland Consumers).

45: State, nuclear (D. C. Cook Plant).

46: State, nuclear (Palisades, Covert, MI).

47: National, nuclear (Fernald, OH.)

48: National, nuclear (Three Mile Island).

49: National, nuclear (Hanford, WA.)

50: National, nuclear (Davis-Bessie, OH.)

51: Superconducting Super Collider.

52: National, nuclear (general or location not specified)

53: International, nuclear (general, not specified)

54: International, nuclear (Chernobyl)

Category 60: Commercial Industries

61: Chemical companies

Category 70: LULU's and others

71: Jackson Prison

72: Other prisons

73: ELF (radar/military project in Upper Peninsula)

74: Iran-Contra affair
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C15 (HD) HAVE THERE BEEN LOCAL PROJECTS WHICH HAVE AFFECTED

YOUR FEELINGS ABOUT HOSTING A LOW-LEVEL RADIOACTIVE

WASTE PROJECT NEAR YOUR COMMUNITY?

C15A(HD) (IF YES TO C15) WHAT PROJECTS WERE THOSE?

Category 98: DK/no comment

Category 99: Answer Cannot Be Coded.

Category 01:

Sewage Problems

Category 02:

Non-specific Events/Water Contamination.

03:

dumping in Maumee River

04:

contamination of St. Joe River

05:

pollution in general

06:

Delta water contamination

07:

Lake Erie contamination

08:

acid rain

09:

hospital wastes in Lake Michigan

Category 10:

Landfill Project

11:

Williams County Landfill

12:

Bryan Landfill

13:

(Tri-state area landfill w/rad flyash)

Steuben County Landfill w/fly-ash from INB

14:

Fulton County Landfill, Delta Township

15:

Litchfield Co. Landfill

16:

Jonesville Landfill

17:

O'Leary Road Landfill

Category 20:

Waste Incinerators.

21:

Jackson Incinerator

22:

proposed incinerator, Calhoun County

23:

proposed incinerator, Litchfield

Category 30:

Toxic and Hazardous Waste Project.

31:

Toxic dump in Indianapolis, Indiana

32:

Toxic dump in Seymore, Indiana

33:

Toxic dump in Zionsville, Indiana

34:

McGraw Edison (polluted groundwater)

35:

Envirosafe, Oregon OH (toxic site)

36:

Evergreen, Northwood (toxic site)

37:

PBB

38:

Bronson dump site (industrial chemicals)
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Category 40: Nuclear Projects.

41: Fernald, OH

42: Trucking of radioactive wastes

43: DC Cook Power Plant

44: Midland Power Plant

45: Big Rock Power Plant

46: Fermi II, Monroe

47: SSC

Category 60: Commercial Industries.

61: Nearby oil refineries

62: fanning operations/use of associated chemicals/irrigation

63: Poekow Industrial Waste, Jonesville

64: Gary, Indiana Steel Mills

65: Marshall Industrial Park

66: Eaton, ECD, Battle Creek

67: RJ Recycling Plant, Ft Wayne, OH

68: Harvard Industries (air pollution)

69: Guardian Fiberglass (air pollution)

70: Nipendenzo, car a/c production plant

71: Union Steel, Albion

Category 80: LULU's and others

81: Jackson Prison

82: County Jail/prisons in general

83: Camden Bridge or DNR land purchase

84: Nuclear freeze movement/local protest (HOPE)

85: Hog processing farm

86: Proposed linear park, Clarendon, MI

87: Radon

88: Mayoral campaign, Ft Wayne, IN

89: Litchfield Power Plant/public utilities

90: Media

J11/C16(MI) HAVE THERE BEEN PROJECTS LOCATED IN OTHER PLACES

WHICH HAVE AFFECTED YOUR FEELINGS ABOUT HOSTING A

LOW-LEVEL RADIOACTIVE WASTE PROJECT NEAR YOUR

COMMUNITY?

J11A/C16A/C16A (IF YES) WHAT PROJECTS ARE THOSE?

Category 98: DK/no comment

Category 99: Answer Cannot Be Coded.

Category 03: Sewage Problems
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Category 04: Non-Specific Events/Water Contamination

(Includes all of the following)

Maumee River contamination

pollution in general

pollution from factories in general

Lake Erie contamination

acid rain

hospital wastes in Lake Michigan

ocean contamination

Category 10: Landfill Project (do not code any response as "10")

11: Landfill, location not specified.

12: State, landfill (location not specified).

13: State, landfill (Kettlewell Landfill, Inc).

14: State, landfill (G&H Landfill). (L Disposal).

15: State, landfill (Battle Creek).

16: State, landfill (Jackson, Hooker, TriCity, Shelby).

17: National, landfill (general)

18: ( ), landfill (fill in name and use if 5+ responses)

19: International, landfill (general or unspecified location)

Waste Incinerators (do not code any response as "20")

Incinerator, location not specified.

State, incinerator (general or location not specified)

State, incinerator (Detroit Resource Recovery).

State, incinerator (Troy).

Category 20:

21:

22:

23:

24:

25:

State, incinerator (Madison Heights).

26: State, incinerator (Muskegon).

27: State, incinerator (specify and use with 5+ responses)

28: National, incinerator (general or location not specified).

29: ( ), incinerator (specify and use with 5+ responses).

Category 30: Toxic & Hazardous Waste Project (State Other Ingham, Belleville)

31: Toxic waste, location not specified.

32: State, toxic waste (liquid disposal).

33: State, toxic waste (Berlin & Farrow, Swartz Creek).

34: State, toxic waste (Cascade).

35: State, toxic waste (South Lapeer).

36: National, toxic waste (general or not specified).

37: Love Canal, toxic waste

Category 40: Nuclear Projects (Big Rock)

41:

42:

43:

Nuclear Waste, location not specified.

State, nuclear (no name).

State, nuclear (Fermi II).
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44: State, nuclear (Midland Consumers).

45: State, nuclear (D. C. Cook Plant).

46: State, nuclear (Palisades, Covert, MI).

47: National, nuclear (Fernald, OH.)

48: National, nuclear (Three Mile Island).

49: National, nuclear (Hanford, WA.)

5O: National, nuclear (Davis-Bessie, OH.)

51: Superconducting Super Collider.

52: National, nuclear (general or location not specified)

53: International, nuclear (general, not specified)

54: International, Nuclear (Chernobyl)

Category 60:

61:

Commercial Industries

Chemical companies

Category 70: LULU's and others

71: Jackson Prison

72: Other prisons

73: ELF (radar/military project in Upper Peninsula)

74: Iran-Contra affair

C16(HD) HAVE THERE BEEN PROJECTS LOCATED IN OTHER PLACES

WHICH HAVE AFFECTED YOUR FEELINGS ABOUT HOSTING A

LOW-LEVEL RADIOACTIVE WASTE PROJECT NEAR YOUR

COMMUNITY?

J11A/C16A/C16A (IF YES) WHAT PROJECTS ARE THOSE?

Category 98: DK/no comment.

Category 99:

Answer Cannot Be Coded.

Category 01:

Sewage Problems

Category 02:

Non-Specific Events/Water Conti

03:

Maumee River contamination

04

pollution in general

05

Lake Erie contamination

06

acid rain

07

hospital wastes in Lake Michigan

08

ocean contamination
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Category 10: Landfill Project, general

11:

Grand Rapids

12:

Wisconsin

13:

Key West

14-

Underground storage of wastes

Category

20: Waste Incinerators

Category

30: Toxic/Hazardous Waste Project

31

Toxic Waste, Toledo

32

Toxic Waste, Detroit

33

Love Canal

34

Bhopal, India

35

PCB in transformers/fish

36

PBB in feed, cattle,

37

Agent Orange

38

Alaskan Oil Spill/Valdez

39

Ozone depletion/CFC's

Category

40: Nuclear Projects

41

DC Cook

42

Palisades

43

Fernald, OH

44

Hiroshima/Nagasaki

45

SSC

46

Fermi II

47

bomb testing/bomb development/fallout

48

Barnwell radioactive waste site

49

Radioactive wastes in general

50

Davis-Bessie, OH

51

Chernobyl

52

Three Mile Island

53

Hanford, WA

54

Goodyear operated nuclear plant near Portsmouth, OH

55

Utah fusion experiment

56

Maxey Flats

57

Midland Power Plant

58

: Big Rock Power Plant

Category

60: Commercial Industries

Category

70: LULU's and Others

71

: Federal governmental actions: Iran-Contra Affair/govern

of AIDS/federal meat inspection practices/Watergate

72

: Phoenix Wastewater Treatment Plant

73

: media coverage in general

74

: fossil fuel shortage
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78:

Prisons in general

79:

Power lines

80:

Railroad and trucking accidents

81:

Recycling operations

82:

TVA

C17A [RE: EXPERIENCE WITH LOCAL PROJECTS] WHY DO YOU CONSIDER

THIS EXPERIENCE (POSITIVE/NEGATIVE)?

Category 98: DK.

Category 99: Answer Cannot Be Coded.

Category 03: Negative. Increased awareness of negative effects of Radiation.

Category 05: Negative. Expect Impacts from the LLRW Project to be similar to

negative impacts of analog.

Category 10: Negative. Increased distrust of Technology from seeing its failure.

Category 15: Negative. More Aware of issue and potential negative impacts and thus

more fearful.

Category 18: Negative. Distrust government more from seeing their mistakes.

Category 20: Negative. Problems seem more likely to occur; increase in perceived

probability of accidents, etc.

Category 30: Negative. Distrust people more

31: Distrust people's ability to handle radiation and associated

technology

32: Distrust human nature/integrity

Category 40: Negative. See need for Government Oversight because of private sector's

mistakes.

Category 50: Positive. Shows need for centralized storage/better management

because of failures.

Category 60: Positive. Increased trust in government

Category 70: Positive. Increased awareness and less fear of radiation.

Category 75: Positive. Expect impacts from LLRW project to be similar to positive

impacts of analog.

Category 80: Positive. Increased trust in technology from seeing it work.
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Category 85: Positive. Increased trust in professional waste handlers and firms

generating wastes.

Category 90: Positive. Respondent and/or general public more aware of issue and

potential impacts: feel good about being informed.

C18 HAVE ANY OTHER FACTORS HAD A NEGATIVE OR POSITIVE EFFECT

ON YOUR ATTITUDE TOWARD A LOW-LEVEL RADIOACTIVE WASTE

STORAGE FACILITY IN YOUR COMMUNITY?

C18A WHAT WERE THEY? DID THEY HAVE A POSITIVE OR NEGATIVE

AFFECT? (LIST ALL AND MARK " + " OR "-" FOR ASSOCIATED POSITIVE

OR NEGATIVE ATTITUDES.)

Category 98: DK.

Category 99: Answer Cannot Be Coded.

Category 02: Neutral. Information: own researcb/media/protesters.

Category 03: Negative. Information: own research/media/protesters.

Category 04: Negative. Knowledge of people and living things being hurt;

contamination of the environment.

Category 05: Negative. Lack of knowledge makes me fearful/fear of unknown.

Category 10: Negative. Government: coverups/political motivations/incompetency

leads me to distrust them.

Category 11: Negative. Experience with Authority: don't think they're informed or

trustworthy.

Category 15: Negative. Fear of sabotage.

Category 20: Negative. Individual actions of handlers/managers: payoffs for illegal

dumping/irresponsibility/inexperience.

Category 25: Negative. Distrust of technology based on experience.

Category 30: Negative. Existence of local factors (climate, geology, water) which could

cause contamination or spread of contamination.

Category 40: Negative. Building of bridge, political activism, clay, or other loca

factors/events that made me think the siting decision had already beet

made. Made me more angry.
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Category 50: Negative, life experiences have led to distrust/fear in general.

Category 60: Positive. Experience or knowledge of positive uses for/outcomes from

the use of radiation: medical care, industrial use, consumer benefits,

benefits to local economy.

Category 65: Positive. More jobs.

Category 70: Positive. Awareness of issue/radiation makes me less fearful.

Category 75: Positive. Experience supports the need for centralized storage and

control.

Category 80: Positive. People learn from their mistakes.

C18B HAS ANYTHING ABOUT YOUR WORK HAD A POSITIVE OR NEGATIVE

AFFECT ON YOUR ATTITUDE TOWARD THIS FACILITY?

C18C WHY HAS YOUR WORK AFFECTED YOUR ATTITUDE TOWARD THE

FACILITY?

Category 98: DK.

Category 99: Answer Cannot Be Coded.

Category 10: Neutral. Familiarity from working with or knowing about waste

handling at workplace. Also access to information through workplace,

co-workers, business associates.

Category 11: Neutral. Need to be aware of/careful of environment.

Category 12: Negative. Have seen unconcern/negligence of other workers.

Category 13: Negative. Have seen unconcern/negligence of management or general

negligence at work.

Category 14: Negative. Have seen incompetency/inexperience of people who handle,

transport, dispose of waste as their business: don't trust them.

Category 16: Negative. Have seen failure of technological controls in storage: trust

technology less.

Category 18: Negative. Concerned about loss of livelihood (from contamination of

livestock, crops, land values, etc.)

Category 20: Negative. Knowledge of what chemicals/radiation/analog can do from

working with them or observing their use.
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Category 22: Negative. Concern about health of self, associates, or family.

Category 25: Negative. Private sector is more competent than government

management: bad experience with government red tape and/or

competency.

Category 27: Negative. Know of or about potentially vulnerable environments.

Category 50: Positive. It is difficult to find places to dispose of wastes generated at

workplace: centralized disposal sites are needed.

Category 55: Positive. Have seen competency of waste management industry and/or

firms generating waste.

Category 60: Positive. Would create more jobs in the area.

Category 65: Positive. Experience that government is generally responsible.

Category 68: Positive. Strict government regulations make respondent feel that

government is doing a good job of oversight and control.

Category 70: Positive. Familiarity from working with or knowing about waste

handling at workplace. Also access to information through workplace,

co-workers, business associates: more awareness.

Category 75: Positive. Impressed by the technologies used.

E1 TO GET A PICTURE OF PEOPLE'S FINANCIAL SITUATION, WE NEED TO

KNOW THE GENERAL RANGE OF INCOMES OF ALL PEOPLE WE

INTERVIEW. NOW, THINK ABOUT (YOUR/YOUR FAMILY'S) TOTAL

INCOME FROM ALL SOURCES (INCLUDING YOUR JOB), HOW MUCH DID

(YOU/YOUR FAMILY) RECEIVE IN 1988:

1.

Less than $5,000

2.

$5,000 to $10,000

3.

$15,001 to $25,000

4.

$25,001 to $35,000

5.

$35,001 to $50,000

6.

$More than $50,000

8.

Don't know

9.

No Response

E2 HOW MANY PEOPLE ARE IN YOUR HOUSEHOLD?

_people

E5 IS YOUR RELIGIOUS PREFERENCE PROTESTANT, ROMAN CATHOLIC,

JEWISH, OR SOMETHING ELSE?
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E10 (IF YES TO E9) WHICH ONE(S) DO YOU READ?

a.

Hillsdale Daily News

b.

Detroit News

c.

Detroit Free Press

d. Jackson Citizen Patriot

e.

Toledo Blade

f. Other

1.

Bryan Times

2.

Fort Wayne News and Sentinel

3.

Adrian Daily Telegram

4.

Steuben Republican

5.

Herald Republican

6.

Auburn Star

7.

Fort Wayne Journal Gazette

8.

Wauseon

9.

Coldwater Daily Reporter

10.

USA Today

11.

Battle Creek Inquirer

12.

Investor's Daily

13.

Albion Reporter

14.

Indianapolis Star

15.

Jonesville Independent

16.

17.

Hillsdale County Sampler

18.

Evening Star

19.

Other

20.

Sturgjs Journal

21.

Ann Arbor News

22.

Fayette

23.

Marshall Chronicle

24.

Wall St. Journal
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