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Abstract 
 
The aim of this exploratory study was to learn about the manner in which perceptions of low 
dose radiation risks develop in a social setting.  The Fernald Environmental Management 
Project  (FEMP) provides a case study about two risk issues:  1) public health risks from 
historical releases during site operation and 2) residual contamination from onsite disposal of 
wastes and the future use of the site.  Both are associated with low level exposures to 
radiation in the community.  The research reported here inquires into the ways that risk 
perceptions develop through social interaction.  Specifically, I investigate:  1) the ways that 
social networks shaped the flow of risk information and 2) the ways that interaction within 
and among networks shaped individualsÕ risk perceptions of the public health risks from 
historical contamination and future use of the site.  The report finds that networks can have 
three functions in risk communication:  a) facilitate learning about risks, b) mediate the flow 
of information from one group to another, and c) generate their own information about risks 
that they communicate to others.  Second, networks establish and modify relationships that 
can influence how risks are perceived.  Third, new networks can emerge through the actions 
of agencies by being a point of convergence for individuals from other social networks.  
These findings suggest that theories of risk perception and risk communication need to 
account for social interactions to capture the relevance that existing or newly established 
groups play in the social understanding of risks.  
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Chapter 1:  Introduction  
 
Overview 
The Fernald Environmental Management Project (FEMP) is a former nuclear production facility 
located in a rural, residential area 18 miles northwest of Cincinnati, Ohio. The Fernald site is 
located in two Townships:  Ross and Crosby.  A third township, Morgan Township, has also 
been involved in clean-up related decision-making.  The site operated from 1951 to until 
production was suspended in 1988.  The main activity of the facility was to produce highly 
purified uranium metal products (Òfeed materialsÓ) for US defense programs. In December 1989 
the site was added to the U.S. EPA National Priorities List. In 1991 DOE officially ended 
production and the site was renamed the Fernald Environmental Management Project, or FEMP.  
It is now one of many sites that is being ÒcleanedÓ as part of the DOEÕs Environmental 
Management Program.  
 
Soils, debris, ground water, and surface water in the Fernald vicinity are contaminated with 
uranium, radon and other radioactive materials.  In 1984 the site contractor announced that an 
accident released uranium dust.1  At first they denied that any contamination occurred off-site.  
Subsequent investigations showed that was untrue.  This was the first time that the community 
received such news and the response was anger, disbelief, and a sense of betrayal. Trust and 
credibility of DOE, Ohio state agencies, and site management was severely eroded.  These 
feelings were exacerbated when news was released that the wells of several abutters were 
contaminated Ð and that the site had been testing the wells secretly for several years prior to the 
residentsÕ being informed.  The response was a lawsuit brought by local residents against Fernald 
and the DOE (settled in 1989). 
 
Extensive risk communication has taken place about public and worker health risks from 
production operations and clean-up activities. Risk communication experiences about two types 
of risks will be discussed in this report:  a) the assessment of historical releases of radiological 
contaminants and b) the disposal of wastes on-site.  In the case of risk communication about 
historical releases we focus on the public health risks.  In the case of the on-site disposal cells 
and future use of the site the risk communication efforts centered on future risks to the 
community from residual contamination. They provide a rich source of data about how the risk 
communication efforts were experienced and how social networks played key roles in the 
formation of opinions about the risks.   
 
Our approach to understanding the dynamics of risk communications about these risk sources is 
to enquire into how social networks generated, mediated the communication, and facilitated 
learning of risk-related information.  Two pairs of social networks are discussed.  The first pair 
were existing social networks within the community that concerned themselves with risks arising 
from Fernald: local government officials in the three townships affected by Fernald and the 
citizens watchdog group Fernald Residents for Environment, Safety, and Health (FRESH).  The 
second type of networks were two advisory boards established by federal agencies, the Fernald 
Health Effects Subcommittee and the Fernald Citizens Advisory Board (formerly the Fernald 
Citizens Task Force).  These boards were points of convergence for members of other social 
                                                         
1 There have been three site contractors:  National Lead of Ohio (1951-1986), Westinghouse (1986 - 1992), and 
Flour Daniels (1992 Ð present). 
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networks.  Yet, through sustained periods of meetings and deliberations they emerged as new, 
formal social networks in their own right. 
 
The DOE established the FCAB to obtain advice about clean-up and environmental restoration 
activities. The DOE Environmental Management Program points to the Fernald SSAB as one of 
its key successes in its set of site-specific advisory boards.  Community members have praised 
the contractorÕs efforts to be more open and inclusive in its planning.  The Fernald Citizens 
Advisory Board has played a key role in defining the strategies for disposing of radiological and 
mixed wastes.  One key recommendation made in 1994 concerned the long-term disposal of 
certain wastes on-site rather than requiring the removal of all contamination off-site and disposal 
in other locations.  More recently the board has taken a lead role in obtaining input from the 
community and developing recommendations about the future use of the site with the 
understanding that some contaminated materials will remain on-site in disposal cells. 
 
The Centers for Disease Control and Prevention (CDC), National Institute for Occupational 
Safety and health (NIOSH), and Agency for Toxic Substances and Disease Registry (ATSDR) 
have also played important roles in risk communication activities in the Fernald community.  
They established a Fernald Health Effects Subcommittee to obtain advice about health studies 
and risk communication.  Several studies were subsequently completed that have characterized 
public health risks from off-site contamination. The results of a dose reconstruction study and 
two risk assessments were used to evaluate the feasibility of conducting an analytic 
epidemiological study in the community.  Because it was unlikely that outcomes could be 
detected with epidemiological methods, the FHES and the CDC decided not to conduct such a 
study. 
 
The remainder of this report provides a description of our methodology and conceptual 
framework for understanding the roles of social networks in the formation of risk perceptions 
and the flows of risk communication messages.  Chapter 3 provides an overview of the site, 
including its history and the risk controversies associated with historical off-site releases of 
contamination and construction of the onsite waste disposal cells and decision-making about the 
future use of the site.  The characteristics of the community and important groups are also 
described.  Chapter 4 provides a detailed discussion of findings about flows of risk related 
information and the ways that meanings are attributed to different events.  Specifically, we delve 
into the ways that the four social networks facilitated the generation of risk information, 
mediated the flow of risk information, and facilitated learning of risk information among its 
members.  Chapter 5 is a brief summary discussion and Chapter 6 includes suggestions for future 
research.
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Chapter 2:  Methodology 
The intention of this research was to develop a better understanding of how social interactions 
influenced peopleÕs perceptions about low dose radiation risks.  The study focused on individuals 
who were highly engaged in deliberations about risks in the Fernald community.  Specifically, 
we sought to understand how individualsÕ social settings Ð and the ways that meanings were 
attributed to events and risk estimates within those settings Ð played a role in the way they 
developed their personal perceptions of low dose radiation risks. 
 
Rationale for selection of case 
Fernald was chosen as a case study based on several criteria.  Each of them helps to make this 
case both interesting for the exploration of how social networks affect the formation of risk 
perceptions and the flows of risk information and accessible for qualitative social science 
research.   
 
First, the community and a variety of risks have been studied. There is a very good historical 
record of risks, how they were assessed, and risk management implementation.  These are 
accessible through Fernald staff and the DOE public information center.  Interactions between 
key players (e.g., DOE, CDC, Fernald contractors, community members, local officials) are well 
documented. 
 
Second, there have been extensive and multiple efforts of risk communication and public 
participation on radiation related risks from Fernald.  The processes have evolved, and there are 
diverse opinions about their quality. In addition, risk messages have been multiple, spanning a 
range of years, and at times inconsistent.  For example, health studies have reached inconsistent 
findings, and the community has received information about the inconsistencies and 
controversies. These efforts have occurred within the recent past making access to individuals 
who were involved more readily accessible. The fact that copious quantities of documents, risk 
communication handouts, meeting agendas, and other written materials exist in their original 
form allowed us direct access to the types of communications that ensued.  There are also 
extensive audio and videotape collections that capture some of the risk communication efforts. 
 
Third, there are a variety of players around Fernald.  They range from strongly engaged 
(members of the advisory committees, FRESH, federal and state agencies) to less engaged and 
more peripheral.  Those that are engaged from the community have dealt with complicated, and 
uncertain, risk-related decision making.  For example, they have debated and reached consensus 
on whether to conduct an epidemiology study for lung cancer and what levels to set soil 
contamination clean-up standards.  They engaged in extensive deliberations about the advantages 
and disadvantages of disposing of wastes on-site versus shipping them all to a disposal facility 
off-site (in Nevada).   
 
Data collection 
We collected data for this study include through on-site visits, formal and informal interviews, 
document retrieval, and other published sources of information including websites.  The on-site 
visits were useful for collecting written materials from Fernald as well as becoming familiar with 
the surrounding environs.  We took a tour of the site.  In addition, we familiarized ourselves with 
the neighboring community.  A logbook of notes was kept from each visit.  An important 
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secondary source of data was transcripts from interviews conducted by the Fernald Living 
History Project. 
 
Specifically, our information for the case study came from: 
¥ informal interviews for background information; 
¥ formal interviews with key informants; 
¥ review of interviews conducted as part of the ÒLiving History ProjectÓ at Fernald; and 
¥ review of technical reports, meeting minutes, newsletters, video tapes, and audio tapes from 

Fernald, federal agencies (e.g., DOE, CDC, ATSDR), and advisory boards (Fernald Task 
Force/Citizens Advisory Board, Fernald Health Effects Subcommittee, and Fernald 
Community Reuse Organization). 

 
Several site visits were made for data collection; they are shown in Table 1. 
 

Table 1. 
Site visits to Fernald2 

 
1) December 11 - 12, 2001:  Seth Tuler and Jennifer Wilhoit 
2) March 12-14, 2002: Jennifer Wilhoit 
3) April, 2002: Jennifer Wilhoit 
4) June 20-23, 2002:  Seth Tuler and Jasmine Tanguay 
 
 
We sought to interview people who participated in important ways in the deliberations about low 
dose radiation risks at Fernald.  Our goal was to interview a diverse mix of people from the 
contractor, DOE, regulators, citizen groups, local officials, and research scientists. 
 
A pre-defined interview guide was created to structure the interview conversations around the 
social aspects of risk communication (Appendix A).  An interview guide is intended to provide 
general sets of queries that are asked with approximate wording.  It is intended to facilitate a 
conversation, rather than dictate the precise wording of the questions.  There were ten sets of 
nested questions that were asked in a semi-structured order.  Interviews lasted from one hour to 
two hours in duration.  Almost all of the interviews were conducted with one respondent at a 
time and with only one researcher present.  
 
Informal interviews were not taped but extensive handwritten notes were made.  We conducted 
approximately 10 informal interviews, sometimes with multiple conversations per person.  The 
formal interviews numbered about 25 and were all tape recorded, except for 4 that were 
conducted over the telephone.  Some of those informally interviewed were later formally 
interviewed.  The list of people we interviewed is shown in Table 2. Any phone conversations or 
email exchanges with potential or actual respondents were also mined for relevant data.  Data 
also were derived from informal conversation that occurred prior to and following the formal 
interviews.   
 
                                                         
2 Jasmine Tanguay and Jennifer Wilhoit were graduate student research assistants who assisted with some parts of 
the field work.   
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Table 2. 
Interview subjects, listed by primary affiliation3 

 
 
FRESH members 

1) Marvin Clawson, member of FCAB, former member of FRESH 
2) Lisa Crawford, core member of FRESH President, member of FCAB 
3) Vicki Dashlung, core member of FRESH, Vice President 
4) Pam Dunn, FRESH member, core member of FCAB, CRO member4 
5) Edwa Yocum, core member of FRESH and FHES 

 
Local officials 

6) Karl Dilhoff, Morgan Township Trustee 
7) Jane Harper, Crosby Township Trustee, FCAB member 
8) Daryl Huff, former Ross Township Trustee, prior member of the FCAB, CRO member (see footnote 4) 
9) Gary Storer, former Crosby Township Trustee, member of CRO (see footnote 4) and FHES 
10) Warren Strunk, Jr., Crosby Township Trustee 
11) Don Theim, former Ross Township trustee, CRO member (see footnote 4) 
12) Tom Willsey, Ross Township Trustee 
13) David Young, Ross Township Trustee 

 
Federal agency staff and advisory board staff 

14) Owen Devine, Radiation Studies Branch, NCEH, CDC 
15) Ken Morgan, DOE Ohio Field Office (formerly Public Affairs Office, FEMP) 
16) Judy Qualters, Radiation Studies Branch, NCEH, CDC 
17) Doug Sarno, Facilitator and Technical Advisor, FCAB 

 
State regulatory staff 

18) Tom Ontko, Ohio EPA 
 
Site management/employees 

19) Gary Stegner, Public Affairs Office, FEMP 
20) Robert Tabor Sr., FEMP union representative and worker, member of FCAB, CRO (see footnote 4), 

and FRESH.   
 
Others 

21) Nancy Abbott, local resident 
22) Jim Bierer, member of FCAB, Chair, Ross High School and Middle School teacher 
23) Dr. Stephen Depoe, Professor of Communications, UC, member of FCAB, FRESH member, Director 

of Living History Project  
24) Greg Young, Principal of Ross High School 
25) Dr. Chandra Gravely, member of FHES, and resident in nearby community 
26) Anita Holmes, resident of Ross, lives nearby FEMP site 
27) Dr. Susan Pinney, Department of Epidemiology, University of Cincinnati, part of the Fernald Medical 

Monitoring Program, member of FHES 
28) Susan Verkamp, member of FHES, 2nd chair, local resident 
29) Randy Welker, Chair of Community Reuse Organization, Greater Cincinnati Chamber of Commerce 

                                                         
3 As noted, individuals can be associated with more than one of the groups in Table 2.  Secondary affiliations are 
listed. Membership in the FCAB and FHES are also identified. 
4 The Fernald Community Reuse Organization (CRO) was another board created by the Department of Energy under 
the Office of Worker and Community Transition in 1996.  The CROÕs purpose was to develop recommendations for 
offsetting economic and social consequences from the downsizing and closure of the Fernald site. 
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Interviewees were asked to sign a consent form, which explained the project, guaranteed that 
their input would be anonymous, and explained their rights as human subjects involved in a 
research project.  In this report, all references to statements made by participating individuals 
during the interviews to the researchers are considered confidential.5 
 
Data analysis 
The author of this report was responsible for all the analysis of this case study.  He reviewed all 
of the field notes, transcripts (and some tapes) of interviews, and the gathered archival literature.  
The first goal was to reconstruct the history and dynamics of the Fernald public health studies 
and clean-up activities. The next task was to identify the networks in the community and to 
identify interviewees.  Interviews were then conducted to characterize their views about the low 
dose radiation risks and how they formed their beliefs. 
 
Following the data collection tasks, the author mined all of the gathered data.  He focused on the 
salient themes of this study:  risk perceptions, how information flowed and was generated, 
importance of stigma, importance and dynamics of trust, life histories of nodal networks.  These 
subjects were examined one at a time, for each network.  The interactions among networks were 
also examined. The report represents a depiction of the case as understood through the eyes of 
the interviewees we met with as well as through news clippings, meeting minutes, technical 
reports, workshop summaries, and Living History Project interviews. 
 
Conceptual framework 
There are many groups that have played important roles in risk controversies and risk 
communication about the public health risk legacy and the clean-up and longterm stewardship of 
the site.  These groups form a network within the socio-political system at local, regional, and 
national levels. We call these groups nodal networks to distinguish them from the larger web of 
interacting stakeholder groups and organizations. Nodal networks are not defined, necessarily, by 
ideologies, membership or employment, or even shared risk perceptions.  Rather, we define such 
networks according to flows of information.  Thus, nodal networks are groups of individuals 
connected by channels of information flow about a central identifying theme or purpose that is 
shared.  The links between members can arise from direct personal interactions, sharing of 
written materials, and other forms of communication. Of course, each of these groups is by itself 
a network of individuals.  In our study, the data do not allow us to evaluate the formation of risk 
perceptions and the flows of information at such small sociological scales.  Finally, we recognize 
that individuals can be part of more than one network. 
 
Our approach to deciphering the complexity of the social environment, the sharing of 
information, and the attribution of meanings to information was to identify the primary active 
nodal networks within the defined socio-political system network of the community that 
experienced a controversy about a lose dose radiation risk. In this case study that is the 
community around the FEMP site.  Each network had the opportunity to influence the risk 
perceptions of their members and of people outside of the network, through their interpretation 
and reinterpretation of information, as well as their ÒgatekeeperÓ roles in the flow of information.  
Specifically, each network had the potential to be: 
                                                         
5 Some quotations are taken from interviews conducted as part of the Fernald Living History Project.  Citations for 
these quotations are given in the text, as they are part of public documents. 
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¥ A generator of risk information. Social networks can analyze existing data in a new way 

or conduct their own research to gather new data.  In either case, the network provides 
new information to people that can inform risk perceptions.  Usually the information is 
generated and shared in a social context. 

¥ A mediator in the transfer of existing risk information. Social networks can act as 
channels for conveying existing information from one group to another.  Information can 
be transferred among members within a network and from one network to another.  The 
transfer of risk information does not imply that no reinterpretation or reframing occurs.  
Rather, it is to be expected that meanings are not preserved completely as information is 
provided to others. 

¥ A facilitator of learning of risk information.  Social networks can support the learning of 
risk related information by its members and by people outside of the network.  Learning 
often occurs within a social setting, and can have a major influence on the ways that risks 
are perceived. 

 
Each of these functions will be discussed in more detail in Chapter 4.  Next, however, we turn to 
an overview of the history of the site and characterization of the community. 
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Chapter 3:  Context and history 
Overview of the site and contaminants 
The Fernald facility, formerly known as the Feed Materials Production Center (FMPC), is 
located on 1050 acres northwest of Cincinnati, Ohio (Figure 1).  During operations the site 
received shipments of uranium ore or recycled materials to process into highly refined uranium 
metal products for the US nuclear weapons program. Some thorium metal products were also 
produced.  These metals were extracted through a series of chemical processes.  Waste materials 
were stored on-site, including some wastes from the Manhatten Project era that were shipped 
from elsewhere.  During its peak production years over 3000 employees worked at the facility; 
by the 1970Õs the number of employees was less than 1000 (OHEPA 2000). 
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Operations at the Fernald facility resulted in on-site and off-site contamination. An independent 
dose reconstruction study estimated uranium and radon released during production at the FEMP, 
as shown in Table 3 (RAC 1998).   Uncertainties in estimates of releases occur because accurate 
logs and measurements were not kept. Waste materials that were stored on-site have been an 
important source for the releases. For example, four concrete silos were constructed to store 
radioactive materials in 1952. Two of them, referred to as the K-65 silos, contain high radium-
bearing residues. The dose reconstruction study estimated that 170,000 curies of radon were 
released from the K-65 silos (RAC 1998).6 In addition, waste pits were used during past 
operations.  They contain approximately 475,000 tons of waste, including uranium, thorium and 
other radioactive and chemical contaminants.  
 

Dose reconstruction estimates of uranium and radon releases from FEMP,  
1951-1988 

 
Source term median 5th percentile 95th percentile 
Uranium to atmosphere 310,000 kg 270,000 kg 360,000 kg 
Uranium to surface water 99,000 kg 85,000 kg 120,000 kg 
Radon to atmosphere 17,000 Ci 110,000 Ci 230,000 Ci 
Radon-222 daughters 130,000 Ci 87,000 Ci 190,000 Ci 
 
[From Till, J. 1996, The Fernald Dosimetry Reconstruction Project:  Overview and update.  Radiological 
Assessment Corporation.  Presented to the Fernald Health Effects Subcommittee June 12, 1996.] 

 
In addition, the waste pits are contributing to contamination of ground water.  The Fernald site is 
located over the Great Miami Aquifer, which is designated a sole source aquifer and considered a 
valued natural resource. The Southwest Ohio Water Company operates a production wellfield 
approximately one mile east of the FEMP former production area. Ground water is contaminated 
with above background concentrations of uranium approximately one mile south of the site in the 
Òsouth plume.Ó DOE provided bottled water for residents in the south plume area until 1996 
when a public drinking water system became operational. Private wells had maximum readings 
of 170, 410, and 578 ppb of uranium in the 1980s (ATSDR 2000).  DOE contributed 
approximately $5.4 million toward this project. Residents living within a certain area were 
eligible to have the initial installation of the water service paid by DOE.  
 
To address on-going environmental health risks from these and other contaminants, remediation 
work has been conducted and planned.  They include the Waste Pits Remedial Action Project, 
capping and placing berms around the silos to reduce radon releases, and facility closure and 
building demolition.  High level wastes are being shipped off-site.  On-site engineered disposal 
cells are being filled with wastes that meet specific acceptance criteria. Mainly, they will contain 
contaminated soil and debris. No off-site waste will be allowed in the disposal cells.  

 

                                                         
6 To reinforce the K-65 silos, a soil berm was added in the 1960s and enlarged in the early 1980s. In 1991, bentonite 
clay was injected into the tops of the two K-65 silos to cap the high radium residues and reduce radon and radon 
progeny emissions from the silos. A third silo contains lower-level dried uranium residues.  The fourth silo has 
never been used. 
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The community context 
The Fernald site is located in three Townships:  Ross, Crosby, and Morgan. Local government in 
Ohio is rooted in the Townships; the governing bodies are the Ross Township Trustees, Crosby 
Township Trustees, and Morgan Township Trustees.  These Townships are located in Hamilton 
and Butler Counties. Within the Townships are local towns or villages.  The primary towns 
around FMPC are Harrison and Ross. Some, but not all, workers live in these communities. 
While they have a history of stability, they are becoming more like bedroom communities for 
Cincinnati.  Longterm residents often express that their motives for moving to the area were 
connected to the quiet, rural character of the community. 
 
The properties abutting the Fernald site are mainly farmlands. People residing on these farms, as 
well as many in Ross and Harrison, have long roots in the community, with the most disruption 
arising when the federal government took lands under eminent domain for the site itself.  Many 
of the farms have been in the same families for generations.  The 1990 census reported that 922 
people in 333 housing units resided within 1 mile of the site boundary (ATSDR 2000). 
 
The controversies that have grown out of the FMPC Ðwhether releases actually occurred, 
whether the releases posed risks to offsite communities, whether production operations should 
cease and the site closed, and how it should be managed into the future Ð have torn at the social 
fabric of the nearby community. From a community standpoint, relationships have been strained 
or ruined. 
 
For example, in 1980Õs, when Fernald was still in production, there was lots of anger toward 
those who were opposing the site and worried about health risks.  Members of the local 
watchdog group, Fernald Residents for Environment, Safety, and Health (FRESH), were seen by 
many as agitators and activists, not as Òcommunity members,Ó even though virtually all of the 
core members lived very close to the site.  Others have talked about how family disagreements 
arose because of Fernald. 

 
There are many groups that have played important roles in risk controversies about the public 
health risk legacy, risk communication, and the clean-up and longterm stewardship of the site.   
These groups are themselves networks of individuals and subgroups.  We call these nodal 
networks, to distinguish them from the larger web of interacting stakeholder groups and 
organizations.  
 
The most active nodal networks involved with risk-related communications about the FMPC can 
be divided into: 
¥ FMPC contractors.  There have been three site contractors:  National Lead of Ohio (1951-

1986), Westinghouse (1986 - 1992), and Flour Daniels (1992 Ð present);  
¥ Federal government agencies and regulators.  They include the Department of Energy 

(DOE), Environmental Protection Agency (EPA), Centers for Disease Control and 
Prevention (CDC), and Agency for Toxic Substances and Disease Registry (ATSDR). The 
Fernald Citizens Advisory Board (FCAB; formerly known as the Fernald Citizens Task 
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Force) was sponsored by the DOE.  The Fernald Health Effects Subcommittee was set-up by 
the CDC7; 

¥ State government agencies and regulators. The Ohio EPA works closely with U.S. EPA 
under judicial consent decrees and enforceable inter-agency agreements to oversee the 
cleanup effort at Fernald. A 1991 Consent Agreement was signed by DOE and U.S. EPA 
which sets schedules for CERCLA documentation and implementation, and clarifies methods 
for assessing risk. Using state and federal legislation along with negotiated agreements, both 
EPAs are to ensure an effective cleanup at Fernald. In 1994, Ohio EPA created the Office of 
Federal Facilities Oversight (OFFO) to coordinate and manage regulatory activities at several 
federal facilities. OFFO was created to provide a consistent and comprehensive approach to 
oversight activities. Ohio EPAÕs activities at Fernald are funded a DOE Cost Recovery 
Grant.  The Ohio Department of Health has played a minor role in activities associated with 
public health risks; 

¥ Local governments.  Three Townships have played roles in Fernald-related risk 
communication: Ross Township, Crosby Township, and Morgan Township; and 

¥ The citizen, watchdog group Fernald Residents for Environment, Safety, and Health 
(FRESH). 

 
Two additional networks at this site are: 
¥ The Fernald Living History Project is a collaborative effort between Fernald, volunteers from 

the local community, the University of CincinnatiÕs Center for Environmental 
Communication, and Miami UniversityÕs Institute of Environmental Sciences.  The project 
involves community members conducting video-taped interviews with members of the 
Fernald community about their experiences.  Its goal is to preserve a record of the 
environmental and social impacts of nuclear weapons production and clean-up and 
remediation activities at the Fernald site and in the surrounding communities.  The Project 
was begun by Fernald, but is now being conducted by the independent group of 
collaborators.  Over 120 interviews have been video-taped.  Those interviewed include local 
community residents, local government officials, DOE staff, and Fernald workers and 
management.  Transcripts of each interview are available.  We have used some of these 
interviews in our analysis. 

¥ The Fernald Medical Monitoring Program, medical surveillance program of the population 
residing or working within a 5 mile radius of FMPC.  Participation is voluntary and 
eligibility was mandated by a lawsuit settlement.  The program began in 1990 and is 
administered by the Fernald Settlement Trust Fund and implemented by the College of 
Medicine at the University of Cincinnati and Mercy Health Partners (Fairfield, OH).  
Participants receive regular physical exams.  Data from the program are now being used for 
health studies of the population nearby Fernald.  Information and researchers from the 
FMMP played key roles in discussions about health studies in the Fernald community. 

 

                                                         
7 The Fernald Community Reuse Organization (CRO) was another board created by the Department of Energy under 
the Office of Worker and Community Transition in 1996.  The CROÕs purpose was to develop recommendations for 
offsetting economic and social consequences from the downsizing and closure of the Fernald site. 
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The risk management and risk communication context 
The perceptions of government agencies and institutions within the Fernald context are complex, 
and characterized by evolving feelings of trust, betrayal, and distrust.  IndividualsÕ feelings about 
the trustworthiness, honesty, and accountability of the federal government, Department of 
Energy, and Fernald contractors have evolved over time.  Feelings toward other regulators, such 
as the Ohio Environmental Protection Agency have also evolved.   
 
Risk communication activities varied significantly during the history of the site, including post-
production.  Prior to the 1980Õs very little information was provided to the communities around 
the facility about what type of work was being done on-site and risks.  Workers and the 
community were told that they were safe.   
 
In addition, there was a high degree of secrecy. Workers at the facility were required to have 
relatively high security clearances (Q clearance).  As part of their conditions of work, they were 
told they could not talk about what they did with family or friends. In fact, security went much 
further than these conditions, as people recount in Living History interviews that they were 
watched in bars to ensure that they did not reveal any classified information.  As a result of this 
secrecy, some nearby residents claim to have not known what was done on the site.  As one 
resident stated in her Living History interview: 
 

It was understood to be that they made paint.  It was called National Lead of Ohio and I 
automatically was thinking lead paint.  And someone had told me that it was paint. 
(Yocum, pg. 1) 

 
This view was repeated by one of those we interviewed: 
 

The water towers were red and white checkerboard, had a lot of cows out in the fields in 
the front.  The name of the site was Feed Materials Production Center, which would have 
led you to believe that maybe it is Purina Dog Chow. 

 
At the same time, many that we interviewed claimed they new it was the Òatomic plant,Ó even if 
they were not quite sure what that meant: 
 

You really didnÕt know much about this place.  All you knew is somebody worked at the 
atomic plant. 
 
We always called it the bomb factory as kids.  We knew from the beginning that it wasnÕt 
a feed plant.  When people said a feed plant we knew that it meant it was a processing 
plantÉwe always referred to it as the bomb plant.  (Harper, pg. 3) 

 
During much of this time, Fernald was generally felt to be a good neighbor (aside from the 
lingering feelings among some residents about the federal governmentÕs taking of land via 
eminent domain).  It was a good employer of people from the community.  The site supported 
and coordinated with local emergency response services.  The federal government was viewed as 
caring about the welfare of the nearby community, the health of its neighbors and workers, and 
the local environment.  It appears that many of these feelings were based on not knowing what 
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was really happening at the site or about the potential risks of site activities and releases.  As one 
local resident stated in an interview: 

 
Nobody really had any sense there was any danger other than the danger in the 
manufacturing process itself.  There wasnÕt any sense that the community would be at 
riskÉlike radiation. 

 
In the mid-1980Õs more information began to filter out. The first key risk communication event 
occurred in 1984 about air emissions of uranium from an accident involving a dust collector. A 
second major event occurred with the release of information about water contamination of 
abuttersÕ wells.  During this period risk communication was provided mainly through public 
meetings with regulators and the contractor (National Lead of Ohio).  Many of the initial public 
meetings were very hostile.  At times, people felt that they were not being told the full truth and 
that the site contractors and DOE were trying to hide.   
 
In part, the hostility can be attributed to feelings within the community that the site contractors 
and DOE lied to the community. During the early years of information about the extent of 
contamination, many people felt a strong sense of betrayal.  They were patriots, they were 
supporting the protection of the US against the Soviet Union, and they trusted the government.  
Later, they felt as if they were unwilling guinea pigs.  Such feelings were expressed by many 
during our interviews.  For example, one person said thatÓ 
 

[National Lead of Ohio] would tell us half truths and lies and if we didnÕt ask the right 
question they wouldnÕt give us the right answer.  They wouldnÕt give you any 
information.  So all that made me furious when I would go to those meetings and I would 
ask questions, and you would just look at them and say Bloodsuckers!  Liars!  And then 
you would find out later you were right!  And you would find out the real information.  
 

Such feelings were also expressed in Living History interviews: 
I guess you donÕt think your governmentÕs going to work against you.  It is just 
something you feel, like, well thatÕs our government, theyÕre our leaders, theyÕll do 
everything to protect us.  And it was really a sense of, as I said before, betrayal.  That the 
company, the people you place the most trust in were undermining the health of the area. 
(Harper, pg. 17) 

 
By the early 1990Õs the contractor, Ohio EPA, and federal agencies began to establish more 
open, interactive ways of communicating with the public about risks.  They sought to reduce the 
anger and sense of betrayal.  Flour Daniels became the contractor in 1992 and made a strong 
effort to learn from prior mistakes of National Lead of Ohio and Westinghouse. For example, the 
Fernald Envoy Program was established in 1994 by Flour-Daniel.  Its purpose is to promote 
Òone-on-one communication between team members and representatives of the local 
communityÓ and facilitate two-way communication. In addition, Flour-Daniel has a very active 
Public Relations Office. 
 
It is in the context of such risk communication activities that we discuss how social interaction 
helped to shape peopleÕs beliefs about the low dose radiation risks from FEMP.  A history that 
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created feelings of betrayal followed by more meaningful efforts to provide information within a 
small, rural community contribute in critical ways to the processing of risk information within 
social networks.   
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Chapter 4: Perceptions and beliefs in the community 
In this chapter, we will present findings about perceptions of members of nodal networks in the 
Fernald community and the ways that judgments about risks were formed.  We focus on two risk 
issues involving low level radiation exposures:   

1. public health risks from historical releases during site operation and  
2. residual contamination from on-site disposal of wastes and the future use of the site. 

 
Four nodal networks, and their interactions, are discussed: 

1. Township Trustees in Ross, Crosby, and Morgan; 
2. core and peripheral members of Fernald Residents for Environment, Safety, and Health 

(FRESH), 
3. Fernald Health Effects Subcommittee (FHES), and 
4. Fernald Citizens Advisory Board (FCAB). 

 
As part of our discussion of each of these networks we focus on the ways that they played a role 
in the formation of peopleÕs risk perceptions. Each network, as discussed above (Chapter 2), had 
the potential to be a generator of risk information, a mediator in the transfer of risk information, 
and a facilitator of learning of risk information. Within each nodal network we focused on the 
following: 

¥ the way that information flowed inside the nodal network and between networks, 
¥ the kind of interactions that happened among individuals within the nodal networks that 

helped people shape their risk perceptions, 
¥ the ways that nodal networks generated their own information and then shared it with 

others, 
¥ the ways that networks were formed and emerged, and 
¥ socio-psychological dimensions of risk that were important to the formation of beliefs 

about the risk, such as trust and stigma. 
 
In the following sections, each of the four networks is discussed.  Findings from interviews (and 
other data as described in Chapter 2) are used to illustrate the risk perceptions held by members 
of the network.  The key factors influencing membersÕ risk perceptions are discussed in relation 
to the roles played by the network in the flow and interpretation of risk communications.  
Finally, at the end of each section, the way each network interacted with the others is described. 
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Township Trustees 
Local government in Ohio is centered in the Township.  Elected officials are Trustees, and they 
have responsibilities for myriad issues and functions, including emergency response and zoning.  
Three townships played prominent roles in the risk communication activities related to the public 
health risks of radiological releases from FEMP and risks from residual contamination resulting 
from the onsite disposal facility and future use of the site.  The three townships that played a part 
were:  Ross Township, Crosby Township, and Morgan Township. 
 
While there might not be complete agreement on issues and priorities among Trustees within a 
township or among those from different townships, the Trustees form a nodal network because 
of their common concerns about the areas and people they represent.  These concerns are 
illustrated by the following two quotations: 
  

My involvement of course concerned the residents of my community and I wanted to 
make sure this was cleaned up in a timely manner.  

 
I think my main responsibilities are to the citizens to make sure that the cleanup 
continues and that the government is responsible for continued perpetual care of the site.  
I think we have to kind of serve as a watchdog to see that its never allowed to go into an 
abandoned condition.  We need to be alert and keep in communication with them because 
we certainly donÕt want them to abandon the site completely.  We want them to accept 
responsibility for it forever. (Harper, pg. 19).   

 
Risk perceptions 
A variety of factors helped to shape the risk perceptions of the Trustees that we interviewed for 
this project. They included the level of technical understandings of radiation (or the lack thereof), 
familiarity with radiation, evaluations of the scientific understanding of risks, the availability and 
use of technical reports and presentations, quality of experiences with FEMP and DOE 
management, concerns about stigma (e.g., economic impacts), and personal experiences and 
observations. 
 
The following quotes illustrate how Trustees expressed their views about the risks. 
 
Some made comparisons to other risks, such as the ÒbackgroundÓ rates in Ohio: 
 

ThereÕs never really been any determination exactly what the health risks are. I think 
there is a lot of speculation about thatÉ Although there are health problems in the 
community, I am not sure they are from FernaldÉThis part of Ohio already has a high 
incidence of cancer and a lot of it is just living in this industrial valley.  

 
Others on the basis of their limited knowledge about radiation: 
 

It would appear to me that if you are around radiation, and radiation is not good for the 
human body, that yeah, the health risks in this area would be greater than they would be 
in Maine, or wherever. You know, it's like, my chances of getting shark-bit are much 
greater if I'm in the ocean than if I'm sitting here talking to youÉWe're living next to this 
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thing, we don't understand it, we're not sure it is killing us, but we know it's not good for 
us. 
 

In addition, perceptions grew out of factors that were not associated with the potential health 
effects from radiological contamination, such as stigma associated with the site: 
 

I quite frankly don't have a problem with the low-level radiation. I have a problem with 
the 90 acre cell that we are going to have to look at for the rest of our lives.  

 
The risk perceptions of the Trustees evolved over time Ð they were not static.  New information 
and a renewed faith and trust in FEMP management and regulators played roles in the evolution 
of risk perceptions.  For example, this quote illustrates evidence for learning by trustees: 
 

Trustee:  I don't feel that the contamination threat to the community was as bad as at one 
time I felt it was. 
 
Interviewer:  What changed your opinion? 
 
Trustee:  A lot of the studies they did, a lot of the information they've given us. They had 
their [water] monitoring devices all over the community. . .and I tend to believe that it's 
not as bad as I thought it possibly could have beenÉI thought that there was a possibility 
that it could [have been] a lot worse.  

 
You can really see the progress.  Form the first tour we tookÉI was kind of horrified at 
all the things sitting around.  [Now] you can really see cleanup being doneÉ.Everything 
is much, much cleaner.  Looking good, I Ôm impressed. (Harper, pg. 18) 

 
Risk communication 
In the context risk of communication about our two issues of concern, the network of local 
government officials played two roles.  It 
1. facilitated learning of risk-related information among LGOs that played a role in formation 

of their risk perception and 
2. mediated the transfer of risk-related information between others groups and LGOs, that 

helped in the formation of perceptions of trustees and others. 
 
The network of Township Trustees did not play a role in generating new risk-related 
information. 
 
Trustees as learners of risk information 
Trustees received risk-related information from a variety of sources.  They actively sought out 
information.  The information they sought consisted of more than just factual information about 
risk magnitude; they were also interested in the quality of risk management, economic impacts, 
trust in the DOE, and other qualitative factors that have been found to be important in risk 
perceptions.   
 
In the 1980Õs Trustees knew very little about the site. They were often Ð especially at the 
beginning Ð in the same situation as the general community.  They did not know what was being 
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done at the site, they did not know what was being released at the site, and they did not know 
what the risks were from the site.  In the course of our interviews, local Trustees recounted for us 
how little they knew about the site: 
 

Well, unfortunately the Trustees did not know a whole lot about what was going on. A lot 
in the community thought we did, but I mean, we were in the dark just like they were.  
 
I mean people didn't know and they werenÕt willing to tell us what was going on out 
there, at first. It took a long time before we actually started getting the facts. We got a lot 
of suppositions, no facts.  

 
In December of the year of the dust collector leak I was interviewed, a television crew 
came out here and IÕve only been in office maybe eleven months and of course never 
been interviewed or had 

 a TV camera or anything like that stacked on my face, and all that occurred in December of that 
first year I was in officeÉ[They asked] how I felt about the situation and at the time the 
operators of the plant, I felt strongly that they were truthful and telling the community the 
truthÉI made a commitment on the air that I was with [National Lead of Ohio] and that I 
believed what they were telling us and so forth, and I am sure the situation isnÕt bad, and kind of 
stuck up for themÉI was being interviewed as a trustee so I stood behind the company and of 
course that was aired all over and I always felt embarrassed about that because it was found out 
that they were lying, it was found out that there was contamination beyond the fence.  
 
Much of their information came from the FEMP contractors and the DOE. Trustees attended 
meetings with DOE officials, Ohio EPA officials, and FEMP management at public meetings.   
 

Yeah, I went to them all (DOE meetings). I was one of the few Trustees that did. A lot of 
the Trustees at the time just called the place a bomb plant and hated the plant and never 
attended anything like that, but I was attending them allÉ 

 
Trustees did not always feel that public meetings were informative. For example, the formal 
presentations by regulators and the contractors were described in this way by a Trustee:   
 

I tend to call it the dog and pony show, they would put on their dog and pony show for 
us, and they would, when they can't blind you with brilliance, they baffle you with bull. 
So they would go for the dog and pony show, and of course, the majority of the people 
didn't have a clue what they were talking about, including me.  Well they would talk 
about they monitored this thing, they monitored that there's so many rems and so many 
whatever, all these measures, so that nobody understands accept people that deal with it. 

 
In more recent years, the Trustees relied heavily on Flour-DanielÕ Fernald Envoy Program, 
established in 1994.  Its purpose is to promote Òone-on-one communication between team 
members and representatives of the local communityÓ and facilitate two-way communication.  In 
the Envoy Program, Fernald employees act as formal, designated liaisons with stakeholder 
groups, including Township Trustees.  Trustees received information from the liaison and they 



 

 
20 

were able to share opinions and information with the liaison to take back to the site contractor.  
A Trustee stated: 
 

We have an envoy that comes from [FEMP]. We meet twice a month. And I know he 
comes once a month, and he's also on the school board, so it's difficult for him to come 
twice a month, so he's done a real good job supplying information. And ever since they 
started that program, I think we've gotten a lot more information, and I think he's taken a 
lot of our concerns back that weren't getting back to them before, so it's worked well, a 
lot better. 

 
The Envoy Program was successful in part because it relied on trusted members of the 
community to act as sources of information about the site.  Trust between the Envoy Program 
liaison and the Township Trustees played a key role in how risk information was understood Ð 
how well learning took place.  For example, without trust, the Trustees were unwilling to believe 
what the site was saying about risks.  By using a trusted person as a liaison, the site was able to 
break through the resistance to listening: 
 

Trustee:  Now, in the beginning it was a person from the plant, we could contact 
somebody from the plant, and then that person would É come to the meeting and then 
tell the answer. But the trust level was so low that the community people out here didnÕt 
want to hear from anybody from the plant. So then we got a liaison, a community 
member, and that person would then contact the plant and the plant would give them the 
answer and the community person would come back and give the answer [to us]. 
 
Interviewer:  The information was coming from the same place: Fernald, right? But they 
would trust it if it came from a community member? 
 
Trustee:  Yeah.  

 
Distrust with the site contractor and with DOE created a barrier to learning among the Trustees.  
For example, some Trustees expressed the conditional nature of how they understand the risks 
and the quality of the siteÕs risk management: 
 

Hopefully theyÕre being a lot more honest with us.  Communication is much better.  
When there are problems they do call the TrusteesÉI think thereÕs a lot more open 
communication that there was in Õ84.  We hope its honest and above board.  We hope 
nothings being concealed.  They seem like they really are trying to work with us and 
avoid any more scandal and any more scenes with newspapers and reporters gathering 
around.  It seems like theyÕre much more cooperative.  Hopefully, thatÕs whatÕs going on. 
(Harper, pg. 21; emphasis added). 

 
I'll never be convinced, ever in my life, that the DOE is cleaning this up for my people. I 
think they're cleaning it up to take the heat off the DOE. It's got nothing to do with 
whether they give a damn about anybody down here, because, in my opinion they don't. 
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Many Trustees learned that they could not all be fully engaged in Fernald-related issues.  There 
were many other concerns that they had to address.  Thus, in at least one Township the Trustees 
divided responsibilities.  Only one Trustee attended FCAB meetings.  Some Trustees described 
for us how they felt overwhelmed by the amount of information they were provided and needed 
to learn to be effective participants.  Too much information was a barrier to learning within this 
network.   
 
One Trustee claimed that the DOE intentionally created a situation where people felt 
overwhelmed by the amount they needed to learn: 
 

You know, they have overwhelmed me with information, and I mean that in a snide way. 
They've given me more information than I could possibly ever consume. I have an office 
at home, and I have a file about that size, oh that's not counting the things I've thrown 
away. I just have so much information that I don't understand. I'm sure a lot of people feel 
that way, and I think that was by design too. 

 
Trustees as mediators of risk information 
Trustees played important roles as sources of information to others in the community about 
Fernald related risks.  They helped to form the risk judgments of others.  Trustees devoted time 
to discussions about Fernald at Township meetings.  They were approached on occasion by 
members of the community outside of official activities (e.g., in neighborhood stores).  Most 
importantly, Trustees created the opportunities for FEMP staff and others to provide information 
about Fernald at Trustee meetings.  They did this for two reasons.   
 
First, they found, as discussed above, that they could not attend all the meetings and digest all the 
information they were provided in reports, etc.  Consequently, in at least one Township they 
began to rely more heavily on other groups to be sources of information about Fernald at 
Township meetings.  The Trustees, then, acted in a way to convey information from one group to 
another. 
 

Fernald is not the big issue for the Trustees of towns anymore, people go to FRESH 
meeting for information. Right now the trustees are focused on keeping this highway out 
of the township, I mean, the focus of the trustees is constantly changing. Sure, during 
those hot years so to speak, I mean, that was our main focus but even at that time we had 
problems, emergency service problems. So we couldnÕt sit there all night and just talk 
about Fernald cleanup. It was a segment of our meeting and then weÕd moved on. Now 
FRESH has a segment in our meeting. They have a representative there, and theyÕll tell 
when the FRESH meetings are, where the meeting is going to be, and if there is going to 
be a speaker and that type of thingÉ Or even a question that could be funneled to them 
too, like theÉ you know, one of the K65 silos is going to be emptied of the radon gas. 
Well, if that question came up in the Township meeting, we may address that to FRESH, 
and FRESH would say ÔweÕll get an answer for you on thatÕ or we can contact [Envoy 
Program liaison] if we wanted to, he could come back and give us an answer or FRESH 
would come back and give us answer.  
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Secondly, the Trustees took their responsibility as elected officials and leaders in the community 
seriously.  It was important for them to create opportunities for informing residents in the 
community about important issues. 
 

we always tried to disseminate information at our Trustees meetings, to the audience of 
people in attendance. Rather than talk in general terms, if we would have a discussion on 
it, we would try to tell the people in the audience where we got our information, and why 
were talking, and what was going on.  

 
Interestingly, we found that Trustees did not only rely on formal channels of communication as 
recipients of risk-related information.  They also relied on informal relationships. For example, a 
Trustee felt he received more information from informal interactions in this small rural 
community than from other ÒofficialÓ sources like DOE or the site contractors: 
 

I know that at one time there was a guy, I won't mention his name, he would call me at 
home, and tell me things that were going on, that weren't actually for public knowledge. 
And he was in a position that he would always call and he would always say, that this is 
an anonymous phone call. And he knew that I knew who it was.  He was a site guy, and 
he said now this anonymous phone caller wants you to know that this is happening, and 
you need to ask this question, and you need to find out about this.  
 
I know a lot of people that work there now and worked there through the clean up process 
and I talked to them first hand so I had first hand conversations with people that work 
there currently so that has provided another source of information as well.  

 
The information they learn from these informal contacts was part of the information the Trustees 
then shared with others both inside and outside of their nodal network. 
 
Interactions with other nodal networks 
Trustees were mediators of risk information because they were members of multiple networks.  
They were also members of, for example, FRESH (although, not core members), the Fernald 
Citizens Advisory Board, and the Fernald Health Effects Subcommittee.  These are discussed 
below in sections on the other nodal networks. 
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Fernald Residents for Environment, Safety, and Health (FRESH) 
FRESH is a key community group stakeholder, described as ÒwatchdogsÓ of FEMP. Established 
in the mid-1980s, FRESH has emerged as a powerful voice in all issues related to Fernald risks 
and environmental management, including public health risks from historical exposures from 
FMPC.  
 
For the purposes of this study we distinguish between two types of members in the FRESH 
network.  First, there is a small group of Òcore members.Ó  The core members consist of longtime 
members who are highly engaged in public processes related to Fernald public health and clean-
up issues. They are the core organizers, setting the agenda of FRESH meetings and the agenda of 
the group.  Many of the core members trace their initial involvement to the dust collector 
uranium release and to the news that residentsÕ wells were contaminated.  They attend public 
meetings regularly, and have been members of the advisory boards.  Second, a large group of 
FRESH members we call Òperipheral members.Ó  Over a 100 individuals pay dues and receive 
the newsletter.  They may write letters and attend public meetings sponsored by the agencies or 
DOE.  They attend FRESH meetings, regularly or intermittently.  Peripheral FRESH members 
include residents of the nearby communities, university researchers, workers, and others. 
 
The early history of FRESH is one of finding voice and learning about the issues facing the 
community.  FRESH members we interviewed recalled the feeling of being shut-out as a group 
by DOE and Fernald management during the 1980s and early 90s.  But they were persistent in 
seeking information and having a voice: 
 

There was a point where FRESH was sitting in the front row, and we just could not take 
it any more, you could just see the lies coming out. And that's when FRESH actually did 
some demonstrating. We got up and we wouldn't sit down. Because they just kept 
ignoring our questions, we would raise our hand and ask questions, and they would go to 
the other community people, and so finally we just got upset that we just stood up, and 
started asking these questions, and they finally started answering. 

 
In this context, people became very angry Ð and they began to organize: 
 

[What I first heard was] that there had been a release at the Fernald plant.  When they 
said that there was this release, that there was no real problem, I didn't believe it.  So, I 
had heard that they were going to have this public meeting at Crosby Elementary. I went 
to that meeting to get some more information, and I wasn't real happy with what I heard 
because I went and specifically asked one of the scientists that were thereÉ ÔI grow a 
garden and I feed this produce to my children, can you tell me with certainty that there is 
no risk to my kids?ÕÉ and he kind of hemmed and hawed and he couldn't say if there 
was a hundred percent no risk.  So that propelled me into getting more involved in 
finding out more about what they did at the siteÉ If the scientists couldn't give me the 
hundred percent assurance then I knew I had to look into it to see what the risks were for 
my own family.  
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Initially, FRESH was seen by many within the DOE, Fernald management, and the community 
as a group of agitators or activists: 

In the beginning we were ostracized in the community as radical nuts that were stirring 
up a pot of brew that should just be left lay. We had many people come up to us and say, 
Ôwhy donÕt you keep your mouth shut, you are destroying our property values.Õ They 
didnÕt say it in those exact words but you got the inclination and that is what they meant. 
So everywhere we went, we werenÕt very popular. We were really on the bottom of the 
list. We lost some friends, actually the community at that time would rather just throw a 
blanket over it, put a fence around it, put a padlock on the gate and just let it lay. That is 
what they wanted. They didnÕt want it brought up. 

 
Much of the anger towards them came from workers who were afraid of losing their jobs and 
those who thought that the risks were being overblown and creating a stigma in the community.  
Two FRESH members described encounters in their Living History interviews.  They were told: 
 

Go home and put apron back on (Yocum, pg. 2) 
 
You need to go home and be pregnant and barefoot and you need to keep your mouth 
shut (Crawford, pg. 7) 

 
FRESH understood that their credibility within the community was part of a struggle over how 
they and the issues would be framed.  Thus, they worked hard to frame the issue as one of 
community health, rather than opposition to nuclear weapons, the mission of Fernald within the 
nuclear weapons production system, or the workers. They made a clear choice to not be Òanti-
nuclearÓ but rather to focus on health of the community.  This effort was described in Living 
History interviews of core FRESH members: 
 

If I went in the door screaming and ranting and raving, ban the bomb, no more nukes, you 
know, that I wasnÕt gonna get anywhere [with important political figures].  That they 
were gonna just kind of disregard me and not listen to what I had to say.  So, [FRESH] 
made a conscious decision when we began to talk to the, to the kind of the public arena 
here, that we are going in as concerned mothers, people caring Ð that cared about our 
environment and care about our community and cared about our issueÓ (Crawford, pg. 
11) 
 
[people in the community] still have the impression that we as the FRESH group are 
activists where the CAB and the CRO are more community orientedÉ.I donÕt like the 
word activist.  I am just a concerned citizen.  I am concerned about my familyÕs health 
and safety.  And I wanted their health and safety to be secure.  And then too if my 
communityÕs health and safety isnÕt well, my familyÕs health isnÕt well. (Yocum, pg. 6) 

 
According to a core FRESH member we interviewed, DOE attempted to paint a different picture 
of FRESH, and influence the communityÕs attitudes toward the group.  DOE tried to characterize 
FRESH members as Òactivists,Ó a rhetorical move resisted by FRESH because of the way that 
term was reacted to by residents in this rural community: 
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DOE kept referring to us as activists, demonstrators.  They were giving us a negative, 
coming across that we were negative, and so people would not relate with us, or become 
members with the grassroots groups, thinking that we were nothing but trouble-makers. 
That was at the time, where you would see demonstrators at the Fernald site, that had 
nothing to do with the community.  A lot of people was upset, because their farm roads 
were crowded with these people, and they didn't want this out there in their community, 
and so when FRESH was formed [they thought] that we were basically the same type of 
people. And to this day, the DOE refer to us as activists. And we are not activists. We are 
concerned citizens about our community. 
 

Ultimately, FRESHÕs approach Ð and their support of workers concerned about losing their jobs 
when the site switched from production to clean-up focus Ð helped to build a more positive 
relationship with workers and the unions.   
 

It wasn't easy here sometimes saying, ÔHey, there's a problem,Õ because some of the 
workers thought Ôyou are going to shut this place down and nobody's going to have any 
jobs.Õ  They werenÕt happy with community people who they thought didn't know 
anything getting involved with it-- especially a bunch of housewifey women!  It didn't go 
over real good with some of them.  But over the years employment has gone up, not 
down.  I think a great many of the workers understand, and we've had such staying power 
for so long and have worked with trying to find solutions rather than just ranting and 
raving. And we haven't picketed or anything like that, that they have begun to realize that 
these people are sincere about this and so a lot of people have come around to 
understanding why we have worked so hard.  And we really do care about our kids and 
the community! 

 
 
Risk perceptions 
A variety of factors influenced the formation of risk perceptions among the members of this 
network.  They included perceived competence of management and regulators, access to 
information and independent technical experts, understandings of scientific information, 
familiarity with radiation, information gleaned from presentations and reports, perceived quality 
of the decision making processes, trust in the DOE and FEMP contractors, and personal 
experiences and observations. 
 
In the beginning shared perceptions of the risks were based on fear and lack of knowledge.  As 
the FRESH members became more active and educated about the site and its contamination, 
their perceptions emerged from a sophisticated understanding of technical issues, wariness of 
uncertainties and lack of scientific knowledge, and distrust of the responsible federal agencies.   
 
The first experiences of FRESH members with the site as a source of risk came as a surprise and 
set the stage for their early risk perceptions.  The core members were mainly people living near 
the facility who were unaware of risks from offsite contamination.  They were not a coherent 
nodal network at this time, but their early, common experiences helped to shape the way that the 
network judged and responded to risk. One of the most dramatic illustrations comes from 
FRESH president Lisa Crawford.  Her story is representative of the experiences of core FRESH 
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members that played a key role in the character of this nodal network.  In the 1980Õs she, her 
husband, and child rented a home abutting the site.  In 1985 they discovered that the DOE had 
been testing their well for contaminants Ð without their knowledge Ð for several years.  In her 
Living History interview she describes how she discovered, upon returning home from work, in 
1985,  

a man climbing out of our well.  A man in a white Éjump suitÉ.he wouldnÕt talk to me.  
He would not answer my questions.  He would not look at me.  He had water samples in 
his hand and I dogged him all the way to his little white van that said ÔUS Department of 
EnergyÕ on the side of it.  And he would not talk to me at all.  And I think that played a 
part in making me more angry.  You know, I am this ranting, raving, angry housewife 
now, who is furious.  That no one will talk to me.  No one will answer my questions. 
(Crawford, pg. 5) 

 
Not only was it hard to get information.  Early risk communications were inconsistent. For 
example, the Ohio EPA and Ohio Dept. of Health gave conflicting assessments about the risks 
from wellwater contamination measurements of 190 piciocuries/liter.  The US EPA advised Lisa 
Crawford and her family to not drink water from their well and to find an alternative source.  On 
the other hand, the Ohio Department of Health told them that 190 picocuries/liter was within 
DOE limits and that they could drink the water, not to worry.   
 
One of the important, early formative events that influenced risk perceptions among FRESH 
members we interviewed was the residentsÕ class action lawsuit against DOE; many FRESH 
members were part of the class action lawsuit. They learned of how workers were exposed to 
radiological and chemical contaminants, often without their knowledge or after being told there 
was no risk.  A DOE memo stating that there are no safe levels of radiation exposure was 
particularly memorable to one of the FRESH members we interviewed.8 
 

Actually your eyes got opened up during the trial. We were part of the trial, we were 
there every day for 8 days. Huge volumes of information. I took notes. I got a big 
notebook to write that all down, and I spent a lot of time writing. And I always like facts 
and figures, that is just a part of me, so I would write that all down and it was alarming, 
really. That is where the alarm come in for me. 

 
The specific health-related concerns of core FRESH members are for cancer and non-cancer 
health effects from radiological and chemical contamination.  They believe that there are health 
risks, but that they are not always measurable to a high degree of accuracy.  They feel that the 
risk assessments done by the CDC, as well as more recent studies by ATSDR and the Fernald 
Medical Monitoring Program, show that there are real risks from historical exposures (CDC 
1998, 2000, ATSDR 2000).  For example, a peripheral FRESH member stated that: 
 

                                                         
8 In the Fernald lawsuit settlement, the DOE ÒAdmit that, for purposes of radiation protection, it is assumed that any 
amount of unnecessary radiation exposure, however small, carries with it some increased risk of adverse health 
effect.  Admit that, for purposes of estimating health effects of ionizing radiation, scientific groups, such as the 
BEIR committees of the National Academy of Sciences, assume that any exposure above zero increases the risk of 
adverse health effectsÉÓ (Fernald Litigation Master File Number C-1-85-0149, Admission #89) 
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I think that the difficulty that we have with the workers, as well as the residents, is that a 
lot of the exposure happened in the 1950s and Ô60s.  There are a lot of confounding 
factors, smoking and other health behavior issues that make it tough to pinpoint exactly X 
amount of cancer was caused by this radiological [release]. One thing that I am growing 
increasingly concerned about is some research that is coming to light here with non-
cancer or non-cancerous illness such as birth defects or liver, kidney problems, and 
urinary tract cancer, bladder cancer.   
 

Such statements were also made by core FRESH members: 
The medical monitoring program has done a study on urinary systems, and it's not 
cancers. And see that's the other thing too, we keep talking about cancers, and people 
keep thinking, keep relating, well I don't have cancer, but yet I have this other illness. So 
they don't realize that radiation doesn't only cause cancer, there are the non-cancerous 
illnesses too, and that's what we're finding, a lot in this area.  
 
As far as the risks involved, most of the people that were exposed were exposed earlier 
on.  And we can't change those exposures.  Whether there is more or less risk than we 
perceive, it is hard to tell.  Time kind of tells you a lot of those things.  Hopefully it is not 
as bad as some people in the community think.  
 

FRESH never concerned itself solely with risk communication about risk estimates.  For this 
group, risk related concerns were much broader.  They were very concerned about the processes 
by which risks were studied and bringing out the truth, such as the transparency of decision-
making processes, accountability of agencies, and access to information.  Other non-technical 
concerns, such as cost-effectiveness of studies and remediation activities, potential economic 
impacts to the community, and employment, played important roles in how the core group of 
FRESH formed opinions about the risks and the risk management agencies.  
 

We tried to keep everything as public as possible. 
 
We looked at [clean-up recommendations] in dollar signs, but we also had to look at it 
from the scientific side too. 

 
 
Risk communication 
In the following sections we discuss how FRESH, influenced by these factors, has played all 
three risk communication roles.  This nodal network: 
1) facilitated learning, or receiving, information that played a role in formation of risk 

perceptions among FRESH core and peripheral members; 
2) mediated the transfer or information among stakeholder groups and between FRESH core 

and peripheral members; 
3) created or generated information that played a role in the formation of risk perceptions 

among FRESH core and peripheral members. 
 
FRESH as learners of risk information 
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Oftentimes, members of FRESH were receivers of risk communication messages. FRESH Ð both 
core and peripheral members Ð were not passive recipients of information.  They were actively 
engaged in learning and interpreting risk communication messages.  
 
FRESH members worked hard to become educated about the issues.  They did this on their own, 
by reading for example.  One FRESH member was supported by the CDC to take a distance 
learning course on epidemiology.  The FRESH member with responsibility for taking the lead on 
health related activities participated in a national working group of a federal advisory committee 
to the CDC and NIOSH on radiation health research efforts at DOE sites.9  Another core member 
was appointed to the DOE Environmental Management Advisory Board (EMAB).  FRESH 
invited people to give presentations. When they did not understand the technical issues, they 
would reach out to independent scientists and concerned citizens for assistance, both locally and 
nationally, as well as to staff from regulatory agencies (i.e., US EPA, Ohio EPA).   
 
For example, according to those we interviewed: 

 
EPA was a lot of help, because if we did not understand a situation, we would ask them 
to give us a workshop, and see what their viewpoint wasÉ  
 
We would come to the reading room oftentimes, and get the documents from that.  The 
state of Ohio was involved early on, so the Ohio EPA became a source of information.  
 
If I found out some of the diseases or cancers I was not familiar with, I would read up on 
them and see how they were related to radiation, and chemicals, because chemicals were 
also used at the site, and were also found in the water, and how they were transmitted. 
How did uranium get into the food, and how, by eating the food raised in our area, where 
it would go in the body and things like that. 
 

An underlying rationale for a focus on learning within FRESH was that core members felt that 
they had to be well-informed in order to be credible participants in decision-making processes 
about site clean-up and health studies of risks from historical exposures.  As one member 
described in her interview: 
 

Experts were the best, as far as getting information that helped us. And reports. [FRESH 
members] could use that information to show them the other side, and when we could 
show another side of what they were talking about, then that's what made them start 
saying that these people are not as dumb as what we thought they wereÉand then we 
could ask more questions.  That is why we would always ask to see the information. If 
there was a hearing or a meeting, we would be able to look over the information for a day 
or two, before we came to the meeting, so we would have the right questions to ask. 

 
Social interaction in deliberative settings was a critical mode of learning and important in the 
formation of risk perceptions.  Learning was not just based on individual efforts or information 
per se.  Relationships were critical.  According to a core memberÕs Living History interview: 
 
                                                         
9 The Advisory Committee on Energy Related Epidemiologic Research (ACERER). 
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We read a lot of books and we found friendly peopleÉYou find these people or they find 
you.  And you forge relationships with them and they help to educate you.  You learn 
quickly who you can trust and you canÕt trust. (Crawford, pg. 18; emphasis added) 

 
Important relationships were also formed when FRESH reached out to other communities that 
were facing contamination from DOE nuclear weapons facilities.  They became members of the 
Military Production Network (now called the Alliance for Nuclear Accountability), a national 
network of over 35 groups.  By meeting people from other communities they became aware of 
the inter-connectedness of the Fernald clean-up with the operations and clean-up of other 
facilities: 
 

In the early years, I think we were so na•ve.  We were saying letÕs just clean this shit up 
and get it out of [Fernald], quick.  Then all of a sudden we began to go to MPN meetings, 
we began to meet people from around the country and we began to see that they have this 
really big problem with Hanford and NevadaÉAnd then all of a sudden it became like, 
we are shipping all of this stuff to Nevada and should we, consciously, should we really 
be doing that?  ArenÕt we hypocritical by saying get it the hell out of here and give it to 
someone else and have them worry about it? That was our learning piece that we had to 
go through. 

 
Social interactions at national meetings of the MPN were critical to their arriving at this 
understanding.  Through their interactions at the meetings FRESH members learned about the 
risks faced by other communities and the impacts that would result from transfer of wastes with 
their new colleagues/friends. 
 
More evidence for the importance of relationships and social interaction in the learning of risk 
information is found outside of formal meetings.  FRESH would discuss detailed aspects of risk 
studies in informal settings that they felt were more conducive to honest dialogue, as one 
interviewee described: 
 

[The contractor for the dose reconstruction study] was looking at a span of years that we 
didnÕt agree with, they were not high release yearsÉWe brought [the contractor for the 
study] to one of those public meetings and bickered and argued it out and we ended up 
going out to the bar and drinking it and changing it.  
 

Finally, an important factor in the confidence that FRESH had in the credibility of risk 
communication messages was the stability of the agency staff and FMCP management.  
Longterm relationships have been formed with key individuals, and it has increased trust, 
credibility, and access.  On the other hand, there is a difference between trust felt toward 
individuals and trust felt toward institutions.  This is particularly apparent in feelings that 
FRESH core members we interviewed have toward the DOE.  For example, a FRESH member 
stated in her interview that: 
 

the level of trust toward the agency as a whole hasn't probably changed-- I still don't trust 
information [from DOE].  Unless I can verify it.  But trust in certain individuals, like at 
the site, has increased.  Because at the time it seemed like they were changing people 
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constantly, and we pushed real hard to have them not do that, so we could develop some 
trust and some communication with people-- and that helped a lot.  When you get to 
know people and been in enough meetings and you started working on projects with 
them, hopefully you can tell whether they're telling you the truth. 

 
Parallel with the experience of a Township Trustee we interviewed, communication of risk 
information also occurred through informal networks.  FRESH would also learn information 
from anonymous sources at the site, as told to us in our interviews: 

 [DOE] wasn't wanting to reveal information, and because we kept digging and some of 
the people at the plant new of things and weren't happy necessarily with what was going 
onÉ so Lisa would get little calls-- a heads up, Ôyou know you might wanna do this or do 
that.Õ 
 
I come home from work and find little manila envelopes in my mailbox with very 
damaging information sometimesÉIÕve got a bunch of faxes.  IÕve got a lot of stuffed 
envelopes with no return addresses on themÉ  

 
While the media is often viewed as a source of for risk-related information, FRESH members we 
interviewed did not view the media as reliable.  For example: 

 
Sometimes we get good information from the press, sometimes we don't.  Since we are 
involved with it, a lot of the times you could be at a meeting where you heard exactly 
what was said, and then you read the article or the TV is on and you are going ÔHuh?Õ  
They don't get it because they don't have consistent reporters oftentimes that have the 
time to really learn what was going on.  I know one time the Hamilton Journal wrote of 
rather scathing editorial about our group, and how we weren't doing our job.  We had had 
heavy rains and some uranium was going out to the river in some overflow-- and we were 
aware of that and it happens frequently, and it is diluted in the river and we don't like to 
see it happen but it wasn't like there was an immediate danger to somebody and so wasn't 
like you knowÉ they acted like we should have warned the community.  Well this is the 
same stuff that had been going on for years and years and years and they had been trying 
to eliminate these situations, but nature has its own mind and there was this really nasty 
editorial on our group and we thought, Ôwell, where did this come from?Õ  If they had 
looked at the monitoring reports they would know how much flowed out to the river and 
this was a normal thing.  And anybody who had gone to the meetings would know that.  
But it hurtÉ. Then about a year later they had another editorial that was praising FRESH 
to the hilt for protecting the community.  
 

Learning within FRESH was dynamic Ð their beliefs and positions evolved.  For example,  
¥ As FRESH was formed and public deliberations began about how to clean-up the site 

after closure, they had a very clear position:  clean-up the site completely, remove all 
contamination.  As they learned more about the technical feasibility of such a goal, the 
economic costs, ecological impacts, and consequences to other communities that would 
receive removed wastes, FRESH members began to consider the option of onsite disposal 
of some wastes.  They grappled with the question: what was an acceptable future risk to 
the community from waste cells onsite?  During FCAB discussions on this subject, 
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FRESH core members changed their position, and supported the option of onsite disposal 
for wastes meeting certain criteria (see below in discussion of FCAB). 

¥ FRESH was an early advocate of having CDC conduct an epidemiology study in the 
community.  They felt, initially, that such a study would validate the patterns that were 
being observed.  However, after learning about epidemiology methods and limitations 
within the FHES and other venues, the positions of FRESH core members began to 
evolve.  They began to understand that the utility of an epidemiology study in the 
community would be limited because of low power.  Consequently, they supported 
CDCÕs decision to not do an epidemiology study.  However, they opposed the CDCÕs 
decision to disband the FHES and not do any more health studies within the community. 
FRESH continues to be concerned with addressing the broad picture, uncovering the 
puzzle of all contaminant releases and health risks in the community. In fact, both core 
and peripheral FRESH members have been instrumental in forming a new, non-profit, 
organization that will support research and education on public health risks because 
ÒCDC did not finish the job.Ó 

 
The evolution of risk perceptions within FRESH was a difficult process.  The issues Ð and 
preferences for options --were controversial within FRESH.  They were arrived at through 
extensive deliberations among members of the group.  This process was described in a Living 
History interview of a core member: 
 

I mean meeting after meeting after meeting you know, learning and educating, and 
reading documents and commenting on documents, and you know, arguing amongst 
everybody about whatÕs clean and whatÕs not clean.  And how much waste Ð and it gets a 
little contentious at times and not everybody agrees.  (Crawford, pg. 18) 

 
FRESH as mediators of risk information 
FRESH played a mediational role in the communication of information between its members, the 
federal health agencies, Fernald Medical Monitoring Program, and others within the local 
community and outside of the region (e.g., with national stakeholder groups).  This role was 
important in the formation of risk judgments, particularly for peripheral members. FRESH 
meetings frequently include presentations by researchers, independent scientists, and regulatory 
agency staff.  In addition, FRESH distributed information about the process of conducting health 
studies, assessment of clean-up technologies and alternatives, the activities of the Fernald Health 
Effects Subcommittee and FCAB, and findings from the health studies in its newsletter.  Often, 
its newsletter would provide information about how people could obtain copies of the studies 
themselves. 
 
The mediational role of FRESH in the communication of risk-related information was often 
active. They were persistent in their search for information and monitoring the status of the site.  
Moreover, they tried to ensure that information provided by the agencies and scientists would be 
understandable to its members: 
 

The health stuff is really hard because when they do the studies it is really complicated 
and your average folk, they get a little confused.  When they come into these public 
meetings and theyÕve got all these scientists and docs, they are talking a totally different 
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language.  [Contractor for study] did a really good job explaining the dose reconstruction 
study.  We had to yank his chain a couple of times but once that was done it set the 
stageÉThe challenge we made to him from day one was: Ôwhen you come and talk to us 
you have to talk to us as lay people.Õ  You have to speak to us in terms that your average 
Joe out here understands.  You canÕt come in here and use these big fancy words.Õ    

 
In her Living History interview, a core member made a similar observation: 

And the [FRESH] board on a lot of occasions had to read a lot of the stuff and then kind 
of water it down enough so the average person sitting in the audience at these [FRESH] 
meetings could get it.  (Crawford, pg. 19) 
 

FRESH was viewed as a credible source of information.  Sometimes they were viewed as the 
source of information, because people would not hear it from other sources.  As a Trustee and a 
non-FRESH resident of the community stated in their interviews: 
 

In our community, the only place you would hear this information was from the FRESH 
organization.  
 
I think originally [the CDC] just blew it off as there werenÕt any health risks.  I think 
through the efforts of the FRESH organization, that they brought [knowledge of public 
health risks] to light. 

 
Although they were viewed as credible, FRESH positions could be controversial and not be fully 
supported.  For example, when FRESH began advocating for the OSDF, a core member 
remembered in her interview that: 
 

We took a beating about the first year or so [after changing their position on the OSDF].  
We took a royal beating.  

 
Of course, peopleÕs interest in risk-related information was also a function of factors external to 
FRESH.  They could depend on what issues were salient within the community.  For example, a 
CDC staff person noted in her interview how initial meetings about the findings from the dose 
reconstruction study were well-attended, but after that interest (as measured by numbers of 
people attending public meetings) declined.  One of our FRESH member interviewees stated 
that: 

 
There were times when more people would get involved-- if there was talk of a new 
release, or something else that hit the news.  The more things were in the news or on the 
TV then the more people would be at the meetings.  And also since, I hate to say it, but 
since the lawsuitÕs been settled and the moneyÉ you know, for a while a lot of people 
were coming to [FRESH] meetings to find out how to get their share of the pot.  And now 
that that's solved, a lot of people just have kind of faded off.  

 
 
FRESH as generators of risk information 



 

 
33 

One way that FRESH initiated learning about risks was to gather their own data.    Newly 
generated information became an important factor in the formation of risk perceptions.  In the 
late 1980Õs FRESH core members began to gather information from other community residents 
about the incidence of cancers and other diseases.  They did this via informal discussions with 
neighbors, family members, and friends.  What eventually became known as Òthe health mapÓ 
grew out of the core groupÕs question:  what is our risk?  
 

It was very crude.  WeÕd have pins, itÕs a very crude 5 mile radius map that has red and 
black pins on it.  And [a FRESH member in the community] began to write down 
peopleÕs names who had died of cancer, had cancer, and that is how it started.  But, we 
depended on the community folks because once we got it on paper and got it together we 
put the word out and depended on them to feed that information to us too.  

 
FRESH felt that no one else had useful information about potential public health risks in the 
community that might be attributable to historical releases from FMPC.  As one core member put 
it:  Òwe felt that if we made a map someone might listen.Ó  That is, federal public health agencies 
might conduct health studies in the community and the community might become more alarmed 
and supportive of health studies.  In a Living History interview we learned that: 
 

We were trying to reach out to the communityÉtrying to show them that there is a 
problem.  So we started talking about the health concerns [within FRESH], lets form 
something that can be an educational toolÉwe though we could use this as an 
educational tool and that people could see that there are health concerns, and if DOE 
could see that there are health problems here, and also we were trying to get health 
studies and get CDC and our public health department involvedÉif people would start 
seeing [the map patterns] they would start asking for help from these agencies (Yocum, 
pg. 3) 

 
This was also reflected in our interview with a peripheral FRESH member: 
 

The more meetings you went to the more pins you saw.  And there are still pins being 
added.  And when you look at that you realize that there has got to be something wrong.  
There is no way there can be that many pins on that map that close together.  There has 
got to be a problemÉI think it does have an impact.  I think that maybe its like one of the 
greater impacts, because you see that, its something tangible.  Its visible, and you know 
that each one of those little pins, it is or was a real live person.  That was somebodyÕs 
loved one.  

 
By creating the health map FRESH engaged in risk communication in a variety of ways:  

¥ It generated information that played a role in the formation of opinions about public 
health risks in the community. In fact, it helped garner the support of Ohio senate and 
congressional members for legislation asking that CDC consider conducting an 
epidemiology study in the Fernald community.   

¥ The map was used extensively as a tool for communicating with the community about the 
potential health risks from Fernald.  FRESH discussed the map in its newsletters and 
always displayed it at public meetings.  It was also used as a tool for networking with 
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individuals within the community Ð locating them and educating them, bringing them in 
as FRESH members. 

¥ The creation of the map played a role in the forging of relationships within the 
community, including expanding FRESH membership.   

¥ For some in the community, the map provided legitimacy and credibility to FRESH as a 
citizen watchdog:  the distribution of pins showed a pattern that was later confirmed by 
the dose reconstruction study estimation of downwind releases. Another way that the 
health map may have helped to influence perceptions of FRESH as a credible and 
trustworthy watchdog group was that the core members were adamant about refusing to 
provide contact information to the CDC about who specific pins on the map represented.  
FRESH promised confidentiality to its informants and strictly maintained that 
confidentiality.   

 
At the same time, its limitations were understood by FRESH.  They did not push its use in 
deliberations within the Fernald Health Effects Subcommittee (see below).  According to CDC 
staff, FRESH  Òhad feelings of the mapÕs limitations in health studies.Ó When NCEH first started 
to meet with community members, FRESH presented its Òhealth mapÓ showing pins for each 
known cancer or death in the community.  Staff had, according to those we interviewed, 
extensive discussions about how the map data could be used in their assessments. Ultimately, 
staff decided it could not be used Ð the methods of gathering the information and medical bases 
for diagnoses were unscientific (e.g., lacked validation).  The uncertainties could not be 
quantified. 
 
Interactions with other networks 
FRESH is a key player in efforts to understand the public health legacy of historical exposures to 
radiation from Fernald and to clean-up activities onsite. They interacted with Township Trustees 
in ways that influenced the communitiesÕ understandings and perceptions of risk. In the 
remainder of this section, we discuss their interactions with Township Trustees. As will be 
discussed in sections on the advisory boards (see below), they have participated as advocates 
outside of and within frameworks set-up by the agencies.  In particular, FRESH core members 
have been active participants in two other nodal networks, the DOE Fernald Citizens Advisory 
Board (FCAB) and CDCÕs Fernald Health Effects Subcommittee (FHES).  
 
In some cases, Trustees we interviewed spoke of tensions that emerged between nodal networks 
within the Fernald community, particularly FRESH.  The tensions were related to who speaks for 
and represents ÒtheÓ community.  For example, two Trustees spoke of their discomfort with not 
being perceived as fully informed spokespeople and representatives of the community, even 
while they simultaneously respected and supported the critical communicative role played by 
FRESH: 
 

I was always a little resentful [about the dust collector release event] because all the 
interviewers, the papers, the TVs and that type of thing did not really seek interviews 
with the township officials. They always sought interviews with FRESH. And my attitude 
was, well, if they can get at the truth better than us go ahead and let them. But I think 
sometimes people forget that the elected officials are the ones that represent the people, 
not FRESH. FRESH did an effective job in seeking the truth, putting pressure on people 
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and forcing the truth out, which is fine, you got to have those kind of people but still, they 
are not elected. They donÕt represent the view of people like the public officials.  
 
Well, of course a lot of our information was limited to what people on site wanted to give 
us, also the FRESH organization, they did a lot of information on their own, and quite 
frankly, they brought a lot of things to light that I don't know would have ever came out. 
They have done a tremendous, tremendous job, and I can't give Ôem enough credit. But 
they were a watchdog group. They're a special interest group. Their interest is in the 
residents that live around the Fernald site. It is not the Township as a whole. 

 
As the above quotes illustrate FRESH was also a respected actor within the socio-political 
system network involved with risks at Fernald.  This is reflected further, in the understanding 
that FRESH played a key role as a watchdog group in bringing ÒtruthÓ to light.  They were 
persuasive in controversial situations, and influenced TrusteeÕs perceptions and opinions.  
TrusteeÕs concerns about who represented the community did not prevent them from learning 
from FRESH or adopting its views.  FRESH was viewed as credible and it was respected within 
the community.  For example, as quoted above, a Township Trustee stated in regard to the on-
site waste disposal cells: 
 

Well, actually I was hoping that all of it would have been shipped out, personally. And 
there were a lot of people who, not a lot, I guess there were some people that really were 
opposed to building that disposal cell. But FRESH, I think, felt that that was probably the 
best solution to the mixed wasteÉI kind of defer to FRESH, I mean, that they felt that 
that was a decent solution.  
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The Fernald Health Effects Subcommittee 
The Public health risks from historical contamination 
The Centers for Disease Control and PreventionÕs National Center for Environmental Health was 
asked by Congress in 1988 to consider conducting an epidemiologic study of the community 
surrounding Fernald.  The CDC felt that an epidemiologic study would not be possible without 
first developing information about radiation doses to residents in the surrounding area. In 
addition to the need for reliable estimates of off-site exposures, the CDC and community also 
considered whether there were adequate data about plausible health outcomes and availability of 
demographic and health outcome information. 
 
Subsequently, the Fernald Dosimetry Reconstruction Project was begun in 1990 to estimate off-
site radiation exposures during 1951-1988.  The NCEH Radiation Studies Branch worked with 
its contractor, Radiological Assessments Corporation (RAC), to complete the project in 1996 
(RAC 1998). Scientific and public reviews were conducted for another two years and the final 
report was released in Sept. 1998.  
 
The studyÕs results indicated that most of the estimated dose to the public came from inhalation 
of radon and radon decay products.  These exposures came mainly from the wastes in the K-65 
silos.  The highest exposures occurred in the 1950 Ð 1970s.  Structural modifications to the silos 
in 1979 substantially reduced releases of radon and its decay products from the K-65 silos.  The 
primary risk from radon exposure is lung cancer.  Other isotopes of uranium and thorium 
contributed to the exposure of other organs, such as the kidney, bone marrow, bone surfaces, and 
liver.  
 
There were multiple opportunities for the public to learn about and participate in discussions 
about the potential of an epidemiologic study to find positive relationships between exposure and 
outcomes.  For example, preliminary estimates were made available Ð and discussed in a public 
workshop Ð by 1993 (CDC 1993).  Even before the study was completed the CDC engaged 
independent experts and members of the community in discussions about the most appropriate 
means for following-up public health concerns with further epidemiologic studies. 
 
An important step of the Fernald Dosimetry Reconstruction Project was the communication of 
the findings to the community.  Considerable effort went into developing a communications 
program.  To make the results more meaningful to the lay public, the CDC and RAC used nine 
scenarios to describe the estimated doses to representative people with different lifestyles.  These 
scenarios, in a brochure, were widely distributed to the community, along with materials 
explaining the meaning of the scenarios.  The implications of uncertainties and placing risks into 
a wider perspective were a focus of the communications efforts.  On the other hand, the CDC 
acknowledged that Òthe risks estimated for the nine exposure scenarios did not provide a 
comprehensive summary of the potential health effect of the FMPC on all residents in the 
surrounding community.  Many individuals, who could not relate their own experiences to those 
defined in the nine exposure scenarios, were left with questions about their riskÓ (CDC 1998, pg. 
15).  The CDC did not rely on comparisons to radiation protection standards in its 
communications efforts. 
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At the same time the dose reconstruction study was being completed and reviewed, the CDCÕs 
National Center for Environmental Health set-up the The Fernald Health Effects Subcommittee 
(FHES) in 1996. The FHES was established as a committee under the Federal Advisory 
Committee Act.  It held 18 meetings between June 1996 and August 2001, when it was formally 
dissolved. It had work groups with special emphasis on three topics:  medical/educational, 
position papers, and community outreach.   
 
The FHES played a significant role in the continuing consideration of whether an 
epidemiological study would be conducted in the community.  Soon after the FHES was 
established the CDC initiated the Fernald Risk Assessment Project, in part based on input from 
the subcommittee.  The Risk Assessment Project was intended to provide further information to 
inform a decision about the feasibility of conducting an epidemiologic study of the community.  
It was also initiated to help respond to the concerns of residents about their potential health risks 
from radioactive releases from the FMPC. 
 
The Risk Assessment Project was conducted in two phases.  Phase 1 focused on lung cancer 
risks from radon and radon daughter exposures (CDC 1998).  Phase 2 focused on risk estimates 
for kidney cancer, female breast cancer, bone cancer, and leukemia (CDC 2000).  Risks were 
estimated for exposures during the operation of the facility to residents living within a 10 km 
(6.2 miles) radius from the facility during 1951-1988.  Risks from exposures after site closure 
were not estimated in these studies;  the Agency for Toxic Substances and Disease Registry 
conducted a study of ÒcurrentÓ exposures finding that no significant risks to the off-site 
community are occurring at this time from remaining contamination (ATSDR 2000). 
 
The Phase 1 report, Estimation of the Impact of the Former Feed Material Production Center 
(FMPC) in Lung Cancer Mortality in the Surrounding the Community (CDC 1998) estimated 
mortality risks for the community and for specific sub-groups (e.g., smokers vs. non-smokers, 
sex, age).  Overall, a median estimate of 85 deaths was calculated, with a 90% confidence range 
of 25 to 309 lung cancer deaths.  The percentage increase in the number of lung cancer deaths 
over background rates due to FMPC-related exposures were 1-12% with a median value of 3%.  
The size of the community residing in the study area around FMPC during 1951-1988 was 
40,000 to 53,000 people. 
 
The Phase 2 report Screening Level Estimates of the Lifetime Risk of Developing Kidney Cancer, 
Female Breast Cancer, Bone Cancer, and Leukemia Resulting from the Maximum Estimated 
Exposure to Radioactive Materials Released from the Former Feed Materials Production Center 
(FMPC) was completed in March, 2000 (CDC 2000).  The calculated risks are lifetime risks for 
hypothetical exposures during the years of FMPC operation.  Many conservative assumptions 
were made to calculate maximum doses, including lifespans of 100 years, all local food products 
were contaminated (e.g., eggs, milk, vegetables), and all irrigation water and air was 
contaminated:  Òit is important to remember when evaluating these estimates that they are based 
on the unrealistic assumption that everyone who ever resided within an area of the assessment 
domain received the estimated maximum dose associated with that areaÓ (CDC 2000, pg. 16). 
 
The risk estimates were called Òscreening levelsÓ because the estimated increase in life time 
cancer risks to the target organs were calculated to a) provide members of the community with a 
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reference point for evaluating their own potential risks associated with FMPC radiation exposure 
and b) guide further discussions of public health activities, including epidemiological studies, for 
the community.  Based on the results, the CDC Ð with FHES agreement -- did not recommend a 
more detailed analysis of the cancers studied in the Phase 2 assessment. 
 
In addition, based on the findings from the dose reconstruction study and the Phase 1 and Phase 
2 risk assessments, the FHES recommended that the CDC not conduct an epidemiological study 
of lung cancer in the Fernald community.  FHES members agreed with CDC staff that the power 
of the study would be too low to identify effects.  According to a CDC staff person we 
interviewed, he Òdid not want to be a salesman.Ó  He stated that his approach was to tell the 
FHES members what he knew and let them reach their own conclusions, even though he had a 
strong opinion that an epidemiology study should not be done due to low power.  At the same 
time he was clear that if the FHES did recommend that CDC conduct such a study, he would 
have argued strongly against it within the agencyÕs own deliberations and decision-making 
structure.  When the FHES finally did recommend that such a study not be done, it was a 
position that was very different than the one advocated by many members of the FHES in the 
beginning, including those who were core members of FRESH.  Through their interactions at 
committee meetings members established a new nodal network, with its own identity, structure, 
and processes.  Through the intentional efforts of bring together diverse individuals the agencies 
created a place of convergence that led to the emergence of a new network. 
 
The Subcommittee included 14 members representing a variety of groups, including: 
¥ residents of the nearby communities, including core and peripheral members of FRESH; 
¥ current and former workers; 
¥ scientists, including individuals playing key roles in the FMMP; 
¥ Township Trustees; 
¥ members of the medical community; 
¥ four liaisons were from the Ohio EPA. Ohio Department of Health, and the county health 

district.   
¥ Staff from the federal health agencies, including the CDC NCEH Radiation Studies Branch, 

ATSDR, and NIOSH.  Several staff usually attended meetings to give presentations and 
respond to questions from subcommittee members.  A Designated Federal Official was from 
CDC NCEH Radiation Studies Branch (12 meetings from June 1996 Ð March 1999 and then 
again after March 2000) and from the National Institute of Occupational Safety and Health 
(three meetings, March 1999-2000.   

 
While the importance of the FHES was understood by many, its purposes were often a subject of 
dispute. The lack of clarity had implications for how well its risk communication activities were 
viewed and caused friction between members of the FHES and agency staff.  Agency staff 
defined its primary purpose narrowly as providing Òconsensus advice to the agencies on research 
and public health activities at [Fernald]Ó (COSMOS 2001b, pg. 2-5).  On the other hand, FHES 
members identified other purposes.10 As part of an evaluation project conducted by a contractor 
(COSMOS 2001b, pg. 2-4)11, a variety of purposes were expressed by participants:  

                                                         
10 In August 2001 the CDC formerly ended the activities of the advisory board, saying that its work was completed.  
This is a position that was contrary to the views of most community members and advisory board members and was 



 

 
39 

¥ identifying, learning, and characterizing about health concerns in the community,  
¥ learning about health effects in the community,  
¥ providing advice on research and public health activities,  
¥ representing the public,  
¥ providing outreach and education,  
¥ increasing government credibility,  
¥ advocating for dose reconstruction,  
¥ improving community health,  
¥ advocating for health monitoring,  
¥ providing agencies with information about the concerns of the community,  
¥ sharing information from the agencies with the workers and from the workers with the 

agencies, and  
¥ serving as a watchdog for the community against the site and monitor what happens. 

 
For example, two descriptions of the purpose of the FHES from our interviews were that: 
 

one was to air the community's concerns; the other was to try to help the people in the 
community with some of their medical problems, and to also get the government to 
acknowledge the things that happened and that indeed there were some medical things, 
some cancers or chronic health problems that occurred as a result of what happened at 
Fernald. I know thereÕs that major lawsuit, and I think that they wanted to somehow get 
some compensation for that as well. 

 
I think what people were looking from the Fernald Health Effects Subcommittee was, 
weÕve proven that this [site] has impacted our family, has caused this cancer, now what 
are you going to do about it? I think the public was looking for some leadership and to 
answer that question, what are you going to do about it now? The people didnÕt need a 
million-dollar committee to be set up to give them an answer, yeah, thatÕs where you got 
your lung cancer, it was from Fernald. I hope that is not the purpose of the committeeÉI 
think people had a higher expectation for that committee rather than just putting money 
into a studyÉI think until we get treatment for these people or sounder systems, I think 
we fall short of our goal. That you got your cancer from Fernald is kind of like telling the 
person that their arm hurts because they have a cut on it, I mean, they already know that.  

 
Risk perceptions within the FHES 
A variety of factors influenced the formation of risk perceptions among the members of this 
network.  They included perceived access to information and independent technical experts, 
understandings of scientific information, familiarity with radiation, information provided through 
presentations and reports, perceived quality of the decision making processes, trust in the DOE, 

                                                         
a cause of ill-feelings within the community toward the NCEH.  In part this was a result of the lack of clarity about 
the purposes of the committee. 
11 In 2001 the Radiation Studies Branch of NCEH received a completed evaluation of Health Effects Subcommittees 
from a contractor (COSMOS 2001a, 2001b, 2001c).  The evaluation of the FHES was based on seven interviews 
with Fernald  community members, an unspecified number of interviews with NCEH, NIOSH, and ATSDR staff, 
and 10 completed surveys (COSMOS 2001b; the contractor reported 11 returned surveys, but one was returned 
uncompleted). 
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CDC, ATSDR, and FEMP contractors, perceptions about the degree to which agency staff cared 
about the community and its needs, and personal experiences and observations. 
 
In the beginning the level of knowledge about Fernald and its risks from historical exposures 
within the FHES varied greatly.  Some members, such as core members of FRESH, were very 
familiar with the history of the site and had followed the dose reconstruction study closely but 
they did not have a strong background in health research methods.  Other members were more 
technically adept.  Still others were not very familiar with Fernald or the kinds of risks posed by 
historical releases from the site when they became members, as these quotes from our interviews 
illustrate: 
 

Someone called me and asked me if I might be interested in being on the subcommittee.  
IÕd heard about Fernald, didnÕt really know anything about itÑ IÕd just heard the name.  

 
Three-fourths of the people in the health-effects subcommittee were people who really 
had not paid that much attention to Fernald, other than reading what was in the papers 
and really did not understand the health issues, or the health impacts... We met quarterly, 
and it would take us a year to really get going and to see what we were wanting from the 
health effects subcommittee.  
 
There were people that were put on the board that never should have been put on that 
board.  While I know that [CDC] looked at diversity and educational issues, these people 
had never even been to Fernald.  I mean, why would they give a damn?  

 
The education efforts and openness of the agencies about the risks had unexpected effects on risk 
perceptions among FHES members. According to a CDC staffperson, in the beginning most 
FHES members felt that if the CDC would do studies, then they would learn that Òpeople diedÓ 
from exposures caused by Fernald. By the time that the FHES was dissolved the members we 
interviewed felt that they understood the risks better.  They perceive risks as low but not zero, as 
a result of the findings from the Phase 1 and Phase 2 risk assessments.  According to one CDC 
staffperson, FHES members in general felt ÒvindicatedÓ by the findings that Ògood scienceÓ 
found that a small risk existed:  ÒThere was a belief that there could be a smoking gun but we 
wonÕt be able to find it even after spending $10 million.Ó 
 
On the other hand, there were negative consequences to the openness and findings.  One FHES 
member expressed that: 

Well, now that everything about it is in the open, there's a lot more mistrust than trust, 
because in the beginning you people would say, my government would not do anything 
to harm me, and the very same they were making bombs to protect us, they were also 
harming us. 

 
The views of FHES members were also affected by their perceptions that the CDC was not 
willing to study the full range of potential health effects from Fernald and that the CDC was not 
able to address the communityÕs ÒrealÓ needs of, for example, improving community health and 
advocating for health monitoring (although as mentioned above, these aims were not within the 
mission of the agency).  In addition, FHES members felt that more studies should have been 
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conducted, even if an epidemiology study was not going to be done.  While the CDC was, for the 
most part, perceived as a credible source of information about risks that were studied, they were 
not viewed as fully committed.  This had an important effect on the risk perceptions of those we 
interviewed:  even if the risks of the diseases that were studied were viewed as low, other, 
unassessed risks were viewed as potentially being significant and the ÒrealÓ needs of the 
community remained unmet.  
 
Risk communication 
The Fernald Health Effects Subcommittee played only two of the three risk communication 
roles.  While the FHES did not generate risk related information, it: 
1) mediated the transfer or information among stakeholder groups with FHES members and 

between others groups and the FHES and 
2) facilitated learning, or receiving, of information that played a role in formation of risk 

perceptions among FHES members and between FHES members and other stakeholder 
groups. 

 
FHES as mediators of risk information 
The FHES was a source of risk-related information for the community. The FHES helped to 
convey information to others in the community that was generated by the health agencies (and 
the Fernald Medical Monitoring Program).  For example, some of those we interviewed believed 
that the community had greater access to information and is more aware of health issues related 
to Fernald as a result of the FHES activities. Health care providers have received information 
about the risks of contamination from FEMP, as part of FHES sponsored seminars for health care 
providers. The FHES attempted to provide outreach to the broader community through 
newsletters, media announcements, and open meetings.  
 
However, members of the FHES were divided about the quality of the process for informing the 
public of the subcommitteeÕs meetings.  They were also dissatisfied with the level of public 
involvement in meetings, and the subcommittee had repeated discussions about the need for 
meetings that would be more accessible to the public.  Thus, the success of these efforts are 
unclear, but there are indications that not all goals were achieved, as these two quotes illustrate 
 

I know that on two separate occasions they had a conference over at the Mercy-Fairfield 
Healthplex.  It was more to try to educate the medical community and I thought that was 
a very nice idea.  Not well attended-- especially by physicians-- mostly by the ancillary 
staff, nurses and the like. 

 
Because we had meetings in the evening, they had an opportunity to come and have their 
opinions voiced as well.  Unfortunately a lot of times there were other meetings at that 
same time, so there wasn't a very good turnout.  
 

FHES as learners of risk information  
The FHES was not a network that, by itself, created or generated information that played a role 
in the information of risk perceptions.  Rather, the federal health agencies, such as CDC, 
generated new information through health studies and they reported the findings and their 
significance to the FHES. Thus, the FHES was intended to be a forum for learning and dialogue 
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among its members and agency staff. On the basis of deliberations within the FHES input into 
the design of health studies was received by the agency (e.g., what health outcomes would be 
assessed in the Phase 2 risk assessment).   
 
The FHES was not completely successful at facilitating learning among its members.  While 
considerable information was provided to FHES members, there were many complaints that the 
process was not conducive to constructive dialogue.   For example, according to an evaluation 
report provided to the CDC by a contractor, overall, most subcommittee members were satisfied 
or very satisfied with the quality of materials they received (COSMOS 2000b).  However, they 
were less satisfied with the timeliness of receiving the materials and their ability to review them 
prior to meetings. 
 
On the one hand, as a newly established convergence network, considerable effort within the 
FHES was given to education of members. Because of a lack of familiarity with the issues, 
understanding of the history, or understanding of the relevant technical or methodological topics, 
the Subcommittee had to go through a year plus process of self-education.  As part of the 
education process, agency staff gave multiple presentations on relevant topics, including the 
requirements for epidemiological studies, statistical power, and health effects of radiation.  
FHES members also requested special presentations on topics of interest to them, such as 
endocrine disrupters.  A few of the members were supported in a distance learning course on 
epidemiology, including one person who would eventually become chair and a core member of 
FRESH.  Another was the community resident member who was one of the few that continued to 
believe that an epidemiological study should have been conducted. 
 
Agency staff that we interviewed felt that the education effort was successful.  For example, they 
told us that: 
¥ they were very Òupfront about the quality of data and uncertaintiesÓ; 
¥ that members asked Òstrong questionsÓ and Òinsightful questionsÓ during discussions of 

epidemiology; 
¥ most members had a good understanding of uncertainty and power by the end and members 

made recommendations about the usefulness of an epidemiology study based on their 
understanding of the concept of power Ð Òthat there can be an effect, but little chance of 
finding it existsÓ; 

¥ members learned about the relative costs and benefits of doing an epidemiology study, 
including the amount of money that a study would cost;  

¥ they had formed strong relationships with FHES members, with one stating that  ÒI enjoyed 
working with themÓ; and  

¥ a cohesiveness developed among the members. 
 
On the other hand, members and other public participants did not give the same kinds of positive 
characterization of the committee.  We learned from FHES members in our interviews that they 
felt that that 

the Health Effect Subcommittee meetings I attended were not very well focused in terms 
of agenda, they were just a series of often unrelated informational presentations by 
various scientists. And there wasnÕt a lot of agenda setting done.  
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There was little discussion within the FHES about the feasibility of an epi study, about 
power.  Most people in the FHES did not know enough to ask questions  
 
They had one [presenter to the FHES] who got up there and went on and on and on for 45 
minutes and none of us could have even told you what this woman saidÉwhen she got 
done, one of us got up and said Ôwhat the hell did you just say?Õ  Its like you are talking 
way over peopleÕs heads and this is not a good use ofÉtime.  

 
Now there are times when it seemed like they may have a concern that they want to 
address at the next subcommittee that wasn't addressed-- I mean you are talking about a 
three months' time lapse [between meetings], where things got missed--- and I think that 
was a concern sometimes. 
 
There were a couple of people on the committee that just seemed to be disagreeable about 
everything so I didnÕt really care for that.  No matter what was being presented, they 
questioned it and I donÕt know, ridicule and jump all over it.  

 
Also, according to the evaluation report, many of those participating in the evaluation did not 
feel that the FHES had an atmosphere conducive to constructive deliberations. The COSMOS 
evaluation reports: 

Many agency staff, especially scientists, express reluctance to make presentations to the 
subcommittee because of the sometimes hostile reactions they get from members.  An 
agency upper management staff person states that staff have been subjected to verbal 
attacks, and some scientists, especially, do not what to go to meetings because of these 
confrontations.  Agency staff member reports that a member of the Fernald Health 
Effects Subcommittee made threats at a June 2000 public meeting on the findings of the 
Fernald public health assessment, resulting in security concerns for staff at the next 
meeting.  However, one scientist commented that of the four Health Effects 
Subcommittees [then in existence], he would be willing to make future presentation only 
before the Fernald Health Effects Subcommittee.  This scientist believes members of the 
Fernald subcommittee are not as disrespectful as members of the other committeesÓ 
(2000b, pg. 2-8). 

 
The type of learning within the FHES may have been affected by its role as a point of 
convergence of multiple nodal networks.  Members did not, initially, share a group identity.  For 
example, members represented different constituencies, had different concerns, and different 
perceptions about risks and risk management.  As work progressed in the FHES, however, the 
group perceived that its own identity formed.  However, the tensions over the purpose of the 
committee discussed above reveal that the sense of group identify may have been shallow.  
According to one agency staff member, the Fernald Health Effects Subcommittee relied heavily 
on Òinformal communicationsÓ (pg. 2-16). 
 
Interactions between the FHES and other networks 
The FHES had significant interactions with Township Trustees and FRESH because their 
members were members of the FHES.  During the period our study focused on, the FCAB was 
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not involved with health risk communication.  (However, initial FCAB recommendations were 
influenced by concerns about human health risks Ð Task Force 1994, pg. 35).   
 
FHES and Township Trustees 
The Township Trustees had little direct interaction with the FHES in their capacities as local 
officials. Most of the concerns they expressed in their official capacities as Trustees were about 
clean-up and future use of the site.   Some did attend the meetings, however, because of their 
broad concern about the health of their community and a few became members of the FHES. 
Trustees had experiences with the FHES that were similar to those of other participants.  For 
example, A Trustee said that 
 

The FHES meetings were always held two days and it was difficult for me to take two 
days off work so I either attended the first day or the second day.  

 
FHES and FRESH 
On the other hand, FRESH felt that the FHES was an important source of information for the 
community.  A core FRESH member said that 
 

Most of the health information [for the community] came from the agencies, the health 
effects subcommittee, and FRESH.  

 
It was also a network in which core FRESH members could participate and learn.  However, 
their relationship with the subcommittee was often ambivalent.  As noted above, CDC staff 
discussed the role of the FRESH health map in furthering understanding of the health risks in the 
community and they sponsored one core member in a distance learning course about 
epidemiology.  Core FRESH members felt that they gained important knowledge from their 
participation in the subcommittee.   
 
On the other hand, they never felt that the CDC was fully committed to unearthing the full story 
about health effects from Fernald, and by extension the FHES did not fully address the concerns 
of the community or listen to FRESH members, as these quotes from FRESH members illustrate: 
 

They never really did what we envisioned and thought that they would do.  They just 
plodded along and there was a lot of resentment.  There wasnÕt clear leadership and I 
think that the CDC was pushing their own agenda through this group of people. 
 
What were perceived as really big issues for the community, werenÕt big issues for some 
of the folks on this board.  And while I know we needed the docs and some of the 
expertise there, we didnÕt really feel like they were really looking out for our best 
interest.  

 
[FRESH member] felt that she was always discounted and I think we were too.  They saw 
us as those hysterical FERSH women, they come and they raise hell all the time and no 
matter what we do it doesnÕt make them happy.  We didnÕt get the working relationship 
[we wanted] and the Ôlets all work together and lets go down the road and make these 
parts fit together.Õ  What we got was this other thing, that they are hysterical folks and no 
matter what we do its not going to be good enough for them anyway.  
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All of a sudden the commitments seemed to disappear until after two or three years, I'm 
trying to think just how long, about three years, when they changed directors the 
commitment was not there to work with the people and learn to understand the people, 
and what those people were really wanting. And then too I believe the advisory board 
was wanting more from the CDC then they wanted to give. 

 
The relationship between the FHES and FRESH was further strained because of the way that the 
FHES operated.  FRESH did not have input into how the Subcommittee was formed and who 
would serve as members Ð unlike their experience with the FCAB (see below).  They felt that 
some of the individuals appointed to the FHES had conflicts of interest and that too few 
members of the community were selected.  They took this as a sign of disrespect from the health 
agencies. 
 
The feeling that the FHES was not really Òfor the peopleÓ was exacerbated by the reluctance of 
agency staff, the chair, and some members to meet more frequently (e.g., once a month like the 
FCAB) and to hold meetings at times during which people would not have to miss work.  In 
particular, a core FRESH member was appointed to the FHES but was never able to attend the 
meetings because they were held during working hours.  The evening portions of the meetings 
were not felt to be enough or to focus on the important, relevant topics. 
 

We would go in the evenings and they would always schedule the stupid shit in the 
evenings, like the internal stuff and you know really cool things that we wanted to hear 
were happening during the day.  We would argue with them about their agenda and why 
canÕt you do this in the evening and why canÕt you meet on a Saturday?  They would not 
listen. 

 
Such feelings had the effect of raising questions about the credibility of findings and the 
significance of other potential risks that remained unstudied.  Although they accept the findings 
from the completed studies that suggest low risk from cancers (e.g., Phase 1 and 2 risk 
assessments), FRESH members remain unconvinced that the set of studies conducted were 
adequate to show that fears of significant health effects from the full range of historical releases 
were unfounded.  More recent findings from ATSDR and studies using the Fernald Medical 
Monitoring Program data reinforce this belief (Pinney personal communication).  In summary, 
FRESH never felt that the FHES Ð and by extension the federal health agencies Ð provided full 
information about the broad range of health risks in the community or created an inclusive, 
accountable process.  These feelings affected how they responded to and interpreted findings 
from the health studies. 
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Fernald Citizens Advisory Board 
The Department of Energy Environmental Management Program, US EPA, and Ohio EPA 
established the Fernald Citizens Task Force (FTF) in 1993. Regular monthly meetings have been 
held since August 1993, in addition to periodic special public meetings and workshops. The FTF 
was originally chartered, under FACA, to advise the DOE about four specific issues: 

1) What should be the future use of the Fernald site? 
2) What residual risk and remediation levels should remain following remediation? 
3) Where should the waste be disposed? and 
4) What should be the priorities among remedial actions? 

 
As a FACA committee, members were selected to represent diverse stakeholder groups in the 
Fernald community, including Township Trustees, local residents, workers, scientific 
researchers, and business.  Ex-Officio members were from the federal agencies DOE, ATSDR, 
and EPA.  An ex-officio member also represented the Ohio EPA.  Members were selected by a 
well-respected professor from University of Cincinnati, Eula Bingham. She talked with many of 
the key stakeholders in the community and with agency staff to determine a broadly 
representative and respected group of individuals to serve as members.  She also tapped John 
Applegate to be the first chair of the committee.  According to a staffperson for the Task Force, 
one of her goals was to establish a committee of Òindividuals participating as individuals, not just 
with institutional perspectives.Ó 
 
To accomplish their initial goals, the Task Force set itself an ambitious schedule of meetings and 
decision points that were coupled with extensive discussion of values and education of members 
about technical issues.  The chair recognized that the committee had to be very focused on 
specific upcoming actions of the DOE and Flour-Daniel if it was to have any effect. Many 
members initially felt overwhelmed by the need to provide recommendations within a relatively 
short period.  The chair and consultant evaluated what intermediate decision points would be 
most crucial to the determination of final remediation and use of the site. The recommendations 
are described in detail in a report released July 1995, and all recommendations save for one 
represented full consensus of the board (Fernald Citizens Task Force 1995).   
 
The recommendations of the Task Force were to: 
¥ protect the Great Miami Aquifer and to provide consistent protection across all land uses and 

environmental media; 
¥ ship highly contaminated wastes off-site; 
¥ dispose of wastes meeting criteria of low level contamination in an on-site disposal facility; 
¥ accelerate remediation in response to reduced annual budgets and priorities for rapid 

protection of health and the environment, and; 
¥ define future use of the site at a later time, but that decisions should avoid agricultural and 

residential uses and that a buffer zone be established around the on-site disposal cells. 
 
The only recommendation for which unanimity was not achieved concerned waste disposition; 
this is the recommendation that concerned the on-site disposal facility for wastes that were to 
meet specific acceptance criteria.  A local resident from Morgan Township opposed the 
recommendation because he preferred that Òall contaminated material be removed from Fernald 
and disposed off-siteÓ (Fernald Citizens Task Force 1995, pg. 36).  According to our interviews, 
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Ross Township was unable to muster additional opposition to the decision, in part based on the 
lack of scientific controversy about the recommendation and in part based on the broad based 
support the recommendation had from other representatives in the community. 
 
In 1995 the group was renamed the Fernald Citizens Advisory Board and was given a new 
charter to advise the DOE EM program about clean-up implementation priorities; the Task Force 
had been established prior to the Site-Specific Advisory Board process of the EM Program.  It 
continues to meet once a month.  More recently its focus has been on developing 
recommendations on the future use of the site. 
 
On-Site Disposal Facility Project 
The on-site disposal facility (OSDF) is an engineered waste disposal facility located on the 
northeast section of the site that reflects Òthe Ôbalanced approachÕ to waste management at 
FernaldÓ (FEMP 2001).  It is designed to hold up to 2.5 million cubic yards of waste in seven 
separate waste cells.  85% of the wastes are estimated to be contaminated soils and 15% from 
building and other infrastructure debris. Waste acceptance criteria were established with the US 
EPA in the Operable Unit 2, 3, and 5 Records of Decision, with a goal of protecting the Great 
Miami Aquifer that is located underneath the site. Numerous physical protection barriers have 
been designed, including a leachate collection and conveyance system, that transports leachate to 
an Advanced Wastewater Treatment Facility and a cap and liner, constructed of clay, gravel, and 
plastic. 
 
Waste disposal operations began in the first cell in 1997, which was completely filled in 2000.  
Cell 2 was about 2/3rds filled and cell 3 was about 1/3rd filled by the end of 2001 (FEMP 2001).  
When all the cells are filled the OSDF will be approximately 800 feet wide, 3700 feet high, and 
65 feet high.   
 
Future Use  
The FCAB was cognizant that the decision to dispose of wastes onsite would have implications 
for the future use of the site.  With onsite disposal of radioactive wastes would come longterm, 
although low, exposure risks.  This lead the FCAB to also consider recommendations to guide 
the future use of the site.  The FCAB touched on these guidelines in its set of recommendations 
in 1995.  Specifically,  
 

The Fernald Task Force focused its future use recommendations on creating a broad 
understanding of how the Fernald site could best be used following remediation, rather 
than identifying specific land use plans for the property.  The Task Force believes that 
specific uses of the land should be determined close to the time of reuse by the people 
most impacted by that use, within the general guidelines established by the Task Force.  
As part of these general guidelines, the Task Force recommended that residential and 
agricultural uses be avoided on the property.  However, it was also important to the Task 
Force that the land be used productively.  Accordingly, remediation levels recommended 
by the Task Force allow for all other use, including recreation and industry.  The Task 
Force also recommended that a substantial buffer area separate the on-site disposal cell 
and any other uses of the property (Fernald Citizens Task Force 1995, pg. V). 
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It began to address this issue with more effort in 1999, as part of its Stewardship Subcommittee 
activities.  Ultimately, the FCAB sponsored a series of workshops in the community, and made 
several recommendations, as shown in Table 3. 
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Table 3. 
 

Results of the Third Workshop Ð 
September 26, 2000 

 
VISION STATEMENT  

Fernald Stakeholders envision a Future for the Fernald property that creates a federally-owned regional destination 
for educating this and future generations about the rich and varied history of Fernald. We envision a community 
resource that serves the ongoing information needs of area residents, education needs of local academic institutions, 
and reinterment of Native American remains. We envision a safe, secure, and partially accessible site, integrated 
with the surrounding community that effectively protects human health and the environment from all residual 
contamination and fully maintains all aspects of the ecological restoration. 
 
ACHIEVING THE VISION  
We believe that this vision can only be achieved through cooperation among all stakeholders and by recognizing the 
need to identify the funding and incorporate planning and implementation of future uses with on-site remediation. 
To achieve this vision, we would like to see the following elements implemented on the Fernald Site: 

¥ Adequate property to provide reinterment of Native American remains in a protected park-like setting 
that recognizes the spiritual nature of this activity. 

¥ Regulated access to the ecologically restored areas of the site through a series of marked and annotated 
trails that can be used for hands-on learning and discovery of indigenous plants and animals. 

¥ Development of an on-property educational center that provides for the following: 
¥ A complete history of the Fernald area beginning with the first Native American residents continuing 

through the Cold War years when the Fernald site produced feed materials for AmericaÕs nuclear 
weapons arsenal, and culminating with the current efforts of site remediation and ecological 
restoration. 

¥ Museum-quality displays and related educational programming on the role of Fernald in the Cold War 
and the many impacts of the production of feed materials for nuclear weapons on the lives of area 
residents and Fernald site workers, as well as the broader social and cultural impacts on the 
surrounding community. 

¥ Museum-quality displays and related educational programming on the history of Native Americans in 
the Fernald region. 

¥ Permanent housing of the public reading room containing copies of the public record of Fernald 
production and remediation activities and Fernald Living History materials. 

¥ Classrooms and auditorium space. 
¥ Environmental research and groundwater education facilities. 
¥ Expedient access to environmental monitoring results. 
¥ Detailed descriptions and displays on the Fernald environmental remediation process and results. 

 
[Source: FCAB Future of Fernald webpage, http://www.fernaldcab.org/FutureFernald/FOF3rdWorkshop.html] 
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Risk perceptions 
Risk perceptions related to the OSDF varied among members of the FCAB.  They also evolved 
during the FCABs deliberations.  A variety of factors influenced the formation of perceptions 
among the members of this network about the risks from the contaminated materials themselves 
and about the longterm integrity of the waste disposal cells.  They included perceived access to 
information and independent technical experts, understandings of scientific information, 
familiarity with radiation, information obtained through presentations and reports, summary 
materials prepared by the boardÕs facilitator, participation in simulation games, buy-in to the 
boardÕs process, perceived quality of the decision making processes, trust in the DOE and FEMP 
contractors, and personal experiences and observations. 
 
The following quotes illustrate how FCAB members perceived the risks: 
 

Well, there are risks and I think they are probably with low level of contamination in the 
disposal cell. I donÕt feel like the risks are high. 
 
A lot of these plastics have not been tested over a long time period. Plastic, if you look 
back in the history books, hasnÕt really been around that long.  That disposal cell is going 
to be there hundreds of years. The durability and longevity of plastic we donÕt know.  

 
My concern there would be, well, the standards we have today for the lining of that 
disposal cell right now we feel that is adequate. Is it going to be adequate a hundred years 
from now? Is that line going to stand up, is it still going to be as good as we say it is 
now? Is it going to protect the ground water?  

 
Risk perceptions also arise over the future use of the site. In our interviews, FCAB members 
explicitly expressed views about risks or they alluded to them through their preferences for 
future uses. For example, statements made within our interviews revealed concerns about the 
risks to human health and the environment as well as local economic growth from residual 
contamination. 
 

[We] are highly opposed to having walking trails and bike trails.  Who is going to ride 
their bike around the waste cell?!  Once a year I do the tour, but I donÕt want to go there 
anymore than that.  There needs to be some signage saying this is what this used to be.  
There are risks.  A real risk.  Because we are not cleaning it up to background.  There is 
not enough money.  WeÕre only taking it to a certain level.  In my mind, there is a risk Ð it 
may not be a huge one, but there is a risk.  

 
I guess I'm just hesitant enough about the cleanup, that they know what they're doing, that 
I'd like to see 25 to 50 years go by before they use it in case something else pops up that 
they didn't realize and they got back and make tests something can go ÔOh no!  WeÕve got 
to go back and clean something up.Õ  The community wants to see it used, and the EPA 
really wants to see it used.  

 
I think the controversy [about future use] is just a matter of opinion on what people want 
to see it become. ÉIt's not about risk to me. I think the risk is at a minimum. 
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For many, underlying the FCABÕs discussion of the siteÕs future was a concern for remaining 
risks in the longterm: 
 

We have a lot of details yet to work out. How do you maintain safety there? How do you 
make sure that there's security, that none of the areas are in any way compromised? How 
do you maintain this for the long haul? And for the long-haul we're talking ten-thousand 
years, maybe. Short-term, a hundred years, so you know we have something here that's 
going to last for a long time. 

 
Finally, concerns about the future use of the site are not about risk levels per se.  They are about 
making the area a positive element in the community. 
 

Obviously, the disposal cells will stay there, and they will be monitored, supposedly, 
forever, the rest of it is woods and natural habitats, and there's a big push to leave it 
remain a park, and you know, use it for a nature preserve and whatever, which I don't 
have a problem with that. But I'd like to see them extend that and involve a bike trail in 
there that would tie into the one that is presently over in Crosby Township. That would 
be something that the residents could use on a daily basis, and it's something that we need 
in this area.  

 
Risk communication 
In the context of public health the FCAB has played each of the three roles in risk 
communication.  The FCAB: 
1. facilitated learning, or receiving, of information that played a role in formation of risk 

perceptions among FCAB members and between the FCAB and others in the community. 
2. mediated the transfer or information between FCAB members and others (e.g., within the 

community, federal agencies); 
3. created or generated information that plays a role in the formation of risk perceptions among 

committee members and among others that are non-members; 
 
FCAB as learners of risk information 
The chair and facilitator of the FCAB intentionally established a forum for learning within the 
FCAB. FCAB did not only learn about technical facts.  The chair and consultant also developed 
procedures for helping FCAB members to learn about each otherÕs values and to learn about 
making trade-offs among alternatives on multiple dimensions (e.g., costs, health risk, 
environmental damage).  They felt that members had to overcome their narrow self-interests: 
 

[Initially] there were people in the CAB who wanted to clean it upÉOriginally it started 
Ôget rid of it all.Õ Well, there are other issues. But if you are one of these very narrow 
minded person that says: ÔI donÕt give a ratÕs butt about somebody in Nevada, I donÕt care 
about Georgia, I donÕt care about South Carolina, I donÕt care about Cleveland, I only 
care about Ross, I only care about my backyard. I want it gone.Õ Well, it doesnÕt exactly 
work out that way.  
 

Thus, during the first six months, meeting monthly, they created an Òintensive learning periodÓ 
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because FCAB members needed to be very well versed in the characteristics of the site and the 
clean-up alternatives being considered.  The chair and consultant felt that major challenges were 
to maintain membersÕ interest during the education process and to avoid overwhelming the 
members with technical information (as discussed above in the section on Township Trustees, 
they were not always successful in this regard). 
 
The Board chair and staff used a variety of methods to provide useful information to the 
members and to help them think about different options. For example, 

¥ they created a Òtool boxÓ consisting of factsheets, technical summaries, and other 
information.  They updated the information periodically. 

¥ The designed an exercise, ÒCleanopoply,Ó to help people understand the DOE budget 
process. 

¥ They designed a game simulation ÒFuturesiteÓ to help members (and non-members) learn 
complex information about environmental contamination, health hazards, and potential 
future uses and to promote dialogue about options and their trade-offs (see Applegate and 
Sarno 1997 for more detailed discussion of its use).   As part of the simulation, 
participants were required to use chose between on-site and off-site uranium waste 
disposal options while considering residual risk, budget constraints, environmental 
damage from soil removal, and public opposition to on-site disposal. 

 
Furthermore, according to the Task Force: 

Early in the process there was a great deal of mistrust in information provided by the 
DOE.  However, the role of the consultant and the openness of DOE, FERMCO, USEPA, 
and OEPA throughout the process alleviated this mistrust over time.  The unprecedented 
access given to the Task Force sometimes resulted in newly generated information being 
made available to the Task Force.  In a few cases, key pieces of information changed over 
the course of the Task Force deliberations.  Rather than create further mistrust, however, 
they changes were promptly identified, the reasons for the changes explained, and the 
revised information incorporated into the decision process.  As a result, the level of trust 
in this information remained high. (Fernald Citizens Task Force 1995, pg 22-23) 

 
Many of our interviews, supported this view: 

They need to get some technical understanding. Fortunately, that was understood by a lot 
of the leadership and a lot the people. And so, some of the process is first of all getting 
comfortable with each other; second of all is getting some education, some real 
education. You know, what is the risk? What is the science of risk? What is that all 
about? And that was a big thing with us. And I am saying Ôus,Õ the CAB.  
 
What really helped us I think is that we went very slowly and we walked through 
everything.  We met every month.  It was a process that worked for us.  We had a 
[toolbox] notebook and we would add to it every month, which is really helpful because 
then you can go back and review. 

 
The Futuresite simulation was of particular importance for FCAB members and non-members 
(e.g., DOE HQ, contractors, regulators). The simulation was ÒrunÓ in multiple meetings, 
including one that combined stakeholders, DOE HQ, DOE site, regulators, and contractors in 
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organization specific and mixed groups.  According to the FCAB consultant, the exercise led to 
Òepiphanies for some members.  They realized that ideological viewpoints did not make sense.Ó 
People who had different opinions had to engage each other, and encounter different 
perspectives.  For example, the FCAB consultant observed that Òstakeholders cleaned the site 
from the outside in, and technical people cleaned the site from the inside out.Ó  They also 
encountered the difficulties of making choices.  This is how the game worked, according to one 
of our interviews: 
 

People sat with each other who didnÕt want to sit with each other because we have these 
cliquey little groups.  And then you had to spend so much money and what would you do 
with it this way, would you ship it hereÉAll of a sudden we didnÕt have any money at 
our table, we were broke, but we had all this waste kind of sitting here.  And other tables 
were in the same boat that we were.  It became glaringly obvious to all of us that there is 
not enough money to [clean-up the site to background levels].  So we started to badger 
and say weÕll just go back to Congress and we want this much money, we were trying to 
borrow money from othersÕ tables.  And someone said this is not how we do it and we are 
always trying to change the rules.  But I think that was probably the time the light 
dawned.  [Clean-up to background levels] is not going to work.  

 
As representatives of the broader community, some FCAB members, as well as the chair and 
consultant, were sensitive to the way that the committee could become isolated from the 
community:  ÒAfter learning a lot, they could have become removed from the community.Ó  
They might be viewed as being co-opted. 
 
In an effort to minimize the perception Ð or reality Ð that FCAB members would become Òco-
opted,Ó a series of community workshops were held.  A set of workshops were held during the 
18 months leading up to the first set of Task Force recommendations in 1995.  Later, whenever a 
ÒbigÓ issue was before the committee, additional community meetings were held.  One example 
of such meetings was the series of workshops on future use of the site, as described below (also 
see Table 3 above).  All of these meetings provided opportunities for FCAB members to learn 
from people outside of the committee.  In some cases, however, tensions were revealed between 
the perceptions of those who were members of the committee and those who were not.  While 
FCAB members may not have been Òco-opted,Ó they did begin to form collective views about 
risks and appropriate future uses.  This is illustrated by one FCAB member who stated that the 
meetings: 
 

Were very hard.  People showed up that had never been to anything else, saying ÔWell, 
what about horse trails [as a future use]?Õ and we were all in the room just cringing.   
 
Interviewer:  People in the CAB or just FRESH people? 
 
FCAB member:  Everybody who had been through this stuff.  YouÕre sitting there 
bickering with all these people you had never seen before, and theyÕre going Ôwhat about 
a wading pool?Õ  And we are going ÔOh my god!Õ  They donÕt understand.  They live in 
the Township, so they have a right to do this, people who really havenÕt lived around here 
as long as we have.  And I also think people came in with a lot of self-interest. 
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FCAB as mediators of risk information 
The community meetings/workshops also provided an opportunity for the FCAB to provide 
information about risks to the broader community.  The FCAB played an important role as a 
source of information for non-members. Aside from the periodic community workshops, the 
FCAB used a variety of other mechanisms to provide information to the general public: 

¥ a webpage was created, providing minutes of meetings, etc.; 
¥ a newsletter and press releases; 
¥ non-members were invited to participate in some activities, such as the Futuresite 

simulation.   
¥ FCAB meetings were open to the public. 

 
Within the FCAB, information was transferred to members as well.  To address the challenge of 
making recommendations rapidly on technically complex issues the boardÕs chairperson and 
facilitator attempted to foster an atmosphere where individual members and the whole group 
could come to their own conclusions.  The consultant was tasked with: 

¥ summarizing and ÒtranslatingÓ technical information for CAB members and 
¥ validating all information presented to the CAB (e.g., by DOE and contractors).   

Thus, for example as mentioned above, they created a Òtool boxÓ consisting of factsheets, 
technical summaries, and other information.  They updated the information periodically. 
 
FCAB as generators of risk information 
As suggested above in the description of community workshops, the FCAB generated 
information that played a role in how risk perceptions have been formed within the FCAB itself.  
The committee was sensitive to moving beyond the larger community by virtue of their learning 
and group identity. For example, during the last few years the FCAB has endeavored to develop 
recommendations about the future use of the site.  As part of this process the FCAB held a series 
of public workshops. One FCAB member estimated that 75-100 people came to each workshop. 
According to the FCAB webpage 
 

To ensure that the surrounding community plays a significant role in determining the 
future use of the Fernald site, the Fernald Citizens Advisory Board developed a process 
that allows the community to provide direct and detailed recommendations to the DOE 
regarding issues of future useÉThe Future of Fernald Workshops were designed to 
provide citizens a direct voice in determining what kind of public facilities should be 
developed, as well as the types of activities that will be permitted on the Fernald site 
following the remediation.  

 
The idea for the workshops emerged because some people in the community asked DOE to 
consider how a Òpositive legacyÓ could be left in the community.  FCAB members wanted to 
learn what was the diversity and depth of opinions within the community, and thus they 
embarked on a process to collect information: 
 

In late 1998 there was an environmental assessment document that DOE had to prepare in 
terms of final land use, and they had a hearing and a comment period, and during that 
hearing, some people in the community stood up, including some people from the Crosby 
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Township Historical Society -- folks that hadnÕt been that active in the site to that point.  
They said, we want to have a positive legacy out here, we want to use this in a positive 
way for the community down the road and why donÕt we start thinking about a 
cultural/educational center. The DOE did note that the public was interested in finding 
public uses for the site. From there, the [FCAB] stewardship committee picked it up and 
said we need to see in more depth is this really a community consensus or is this just 50 
people that wrote letters to DOE. Because you never know who is writing these comment 
cards, it could be 50 crackpots that want something.  

 
Three workshops were held (April 20, 1999, May 24, 2000, September 26, 2000).  During the 
first workshop participants discussed the potential future activities at Fernald, including:  
 

1) Native American history and remains; 
2) public use of the land; 
3) environmental education; and 
4) local and Cold War history 

 
The second workshop (which was also broadcast on the internet to allow participation of people 
that could not physically attend) asked the 100+ participants to consider potential future uses in 
terms of:  

¥ What are the things you would most like to see as possible community assets at the site? 
¥ What are the things you would definitely not want to see at the site?  
¥ How would you like to see these assets managed within the community? Where should 

long-term support come from and who should be involved? 
 
The third workshop was held to give the community a chance to discuss and reach consensus on 
a vision statement that was developed by the FCAB Stewardship Committee.  The vision 
statement is provided in Table 3, above.  The FCAB continued to generate its own information 
for informing discussions of the future use of the site by a feasibility study of the design and 
construction of an education facility (sponsored by the FCAB under a grant from the DOE; it is 
open to Ohio colleges and universities). 
 
The ÒresultsÓ of the workshops were important, according to FCAB members we interviewed, in 
the formation of their recommendations about future use and their need to work more closely 
with the community to ensure acceptance of specific uses.  In particular, a number of residents 
were alarmed at the thought of public access to the site, particularly close to the on-site disposal 
facility. Although such access would have minimal risks, the FCAB realized that the community 
was not yet ready to envision the site as a safe, accessible property and that the FCAB would 
need to do more education and dialogue before such activities could be discussed.  
 
Interactions with other networks 
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FCAB and Township Trustees 
Trustees from different townships were members of the FCAB at various times, including the 
period when the recommendations were developed about retaining radioactive wastes onsite in 
the disposal cells and during public discussions of the future use of the site.  
Three Trustees we interviewed thought that the decision for on-site disposal cells was actually 
made by DOE in advance of the FCAB deliberations Ð a belief that reflected a deep distrust of 
the process and DOE: 
 

I don't know, a lot of it seems to me like they already had a plan and it didn't matter what 
I said or anybody else said.  That's the impression I got.  They already knew what they 
were going to do.  So all of this stuff was just good PR brought on by them-- that's my 
personal feeling, they already knew what they were doing.  

 
Early on in the CABÕs existence, when I was serving on the boardÉThey showed us 
numerous slides of disposal cells around the world, and I thought: Ôwhy are they showing 
this?ÕÉAnd everybody was confused running around, why in the world are we going to 
do this type of thing. There were probably 10 or 15 sites, something like that, some were 
mounds, some were underground, some were, you know, different types. And to me, the 
decision had already been reached. They were just going to get people in place, 
committees in place to make it look like the committees came up with this idea. Well, this 
idea initially, and probably very few people even realized this, was presented to us that 
way. Sort of like the illegal thing they do with commercials where they take one frame 
and show a frame of popcorn and then later in the movie, it works on your self-conscious, 
and I wonder if, by seeing those disposal cells that that was supposed to lead us toward 
that as a final resolution to this whole problemÉPushed is probably too strong of a word. 
I felt like it was being suggested and guided toward that final outcome without our 
knowing it. Very subtlely.  
 

The following quote from a Trustee echoes the distrust of DOE, but it also suggests (at the end) 
that trust is being regained (emphasis added): 
 

If you lie to me, from that point on, I will think that everything you tell me is a lie, 
because I have nothing else to gauge it by. So, in my opinion they lied to us from the 
beginning, and they being some of the people that were in management or 
mismanagement. At that point, I didn't know who to believe and who not to believe. 
When you have a guy look you right in the eye and tell you, we're doing core samples in 
this area to satisfy the people in Nevada where we're taking this stuff, to prove to them 
that we can't keep it on-site, and then you have a guy come behind this, a construction 
guy, and say, they've had plans drawn up for two years on a disposal site, and you're on 
the site, one of em's lying. I tend to believe the guy that told me that they had the plans, 
because they came up with a disposal site. So I kinda think the lied to us, and then it took 
a long time for me to start to believe them again. 
 

Distrust of the advisory board process was also reflected in the comments of a Trustee who was 
never a member: 
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I am sure people are well meaning people but I think it is probably just a waste of time. 
Citizen advisory boards generally are just political puppets. I have been on one myself 
and generally they are looking for some citizens to endorse what they want to do and 
make it sound good. That is my opinion of that.  

 
During the development of the recommendation for the OSDF, and subsequent to its planning 
and construction, many Township TrusteesÕ opposition mellowed.  Those we interviewed have 
now turned their attention to the future use of the site and the longterm reliability of the cells.  
The Trustees concerns about the OSDF and future use of the site are primarily related to stigma 
associated with contaminants being left onsite. Concerns about stigma were often about the 
potential economic costs associated with the area being perceived in a negative light, as 
suggested by this Living History interviewee: 
 

I think a lot of people seemed to feel like, IÕm glad it isnÕt us living by it.  And I actually 
felt like some of them thought, oh, theyÕre all radioactiveÉI still find when I got to 
government conventions or something and mention that Crosby Township is the home of 
Fernald, they all kind of laugh and say well IÕm glad itÕs you and not us.  So itÕs got a 
stigma with it. (Harper, pg. 14) 

 
The stigma associated with economic loss is not just an abstract possibility. Community 
members reported experiencing real economic impacts: 

The farm was an inheritance, we were all proud of that because no matter what else we 
had, we had that farm.  After it came push to shove, you found out that farm wasnÕt worth 
squat [because of contamination from Fernald]. 

 
It's kind of a black-eye for our community. I mean it's not a building block, it's not 
something that we want to go around and say, hey come to Ross Township, and you can 
live next to the Fernald nuclear plant. I mean it's not something that I feel has been 
beneficial to this community. But I think it has provided a lot of jobs over the years. It 
still provides a source of economic income, because of the jobs, and the impact on the 
rest of the businesses in the community. And when they finally walk away from it, it 
definitely will have some impact on our community, because there'll be a loss of the jobs 
and the income. 

 
For another, one way to deal with the stigma is to help people forget.  This desire ties in directly 
with preferences for the future use of the site:   
 

Residential [use] would be nice, so people could get by the stigma of whatÕs there. 
 

I donÕt know why anybody would want to go out there and take any kind of a risk. I donÕt 
think I want to go there, I mean, I donÕt care what people would say. I just wouldnÕt want 
to take that kind of a chance, really. I think the best thing to do is just let it go. I know 
they are trying to be creative and thinking of uses for the site but, again, my high opinion 
is Ôput a fence around it, let nature take over and forget.Õ  
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FCAB and FRESH 
The Fernald Citizens Advisory Board provided a place for FRESH to learn, to gain a fresh 
perspective: 
 

I think when you do this work for as long as weÕve done it, you begin to get some 
blinders on your eyes and you only see what you want to see.  And I think when the idea 
of the FCAB got floated out there, we were very overwhelmed and thinking Ôboy, you 
know we need some help here.Õ  And you know, Ôhow clean is clean? And Ôwe only have 
so many resources to go to.Õ  And they seated the CAB and it was a very good thing for 
us because it brought in some people who hadnÕt been involved.  (Crawford, pg. 18) 

 
Initially, FRESH was worried that the FCAB was Òa way to get around the community.Ó  FRESH 
core members were Òadamant that the CAB be balanced and that it have people on it that we 
could trust.Ó  They gained a high degree of trust in the CAB process when the convenor, Eula 
Bingham from the University of Cincinnati, consulted FRESH about possible members, and even 
allowed them to choose community representatives.   
 

It's good, its effective, they have got a good variety of people on it, which partly occurred 
because we helped to formulate the types of people that we wanted on it.  When they 
formed that board, Lisa and several of us were interviewed by the lady who put the board 
together.  She picked the actual people, but she talked with us so she knew the things that 
were important, so that she wouldnÕt create a board that had some flaws in it so it would 
be doomed from the start. So, its working real well.  Some of the things that it's heading 
toward I don't necessarily agree with, but it is a democracy. 
 

They also gained trust in the process based on the actions of the first chair, John Applegate, who 
was perceived to be very fair. 
 

It has been a long road trying to get them to sit down and listen to the stakeholders and 
view the stakeholders not as an enemy but as an ally.  But when that switch in their 
thinking occurred, then we could get together and really look at the problems and to try to 
see the solutions, and make the compromises that might have to be made as far as clean 
up level.  So, it helped when we were all on the same page.  It almost has become the site 
people with the community against the federal government saying Ôwe need the money, 
you owe us a cleanupÕ -- and so it is definitely a different situation. 

 
The FCAB and FRESH have continued to work together on key topics, including the future use 
of the site.  In particular, the FCAB invited FRESH, as an organization rather than through 
membership of specific individuals, to co-sponsor the Future of Fernald Workshops with the 
Stewardship Committee (FCAB also invited the CRO and the Living History Project to work 
with the FCAB Stewardship Committee). 
 
Through their participation in the FCAB, FRESH members developed important relationships 
with others.  For example, the FCAB was a point of convergence for multiple networks, 
including FRESH, workers, and Trustees. 
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And sheÕs been a big salvation to the worker as far as safety and jobs, whether they know 
it or not. Well, you wouldnÕt have had that insight if you didnÕt have an opportunity to 
work with [FRESH members on the FCAB], and if you didnÕt have an opportunity to 
understand her personality.  [We] are good friendsÉIt takes you a while to develop that 
friendshipÉIf I have to talk to her about something confidentially or if I say: Ôlisten I 
want you to be aware of these things, is there something we should do together here?ÕÉIt 
takes a while to develop this comradery.  

 
FRESH membersÕ points of view were significantly changed by their participation on the FCAB 
in some instances.  In particular, FRESH moved from a position of advocating that the site be 
completely cleaned-up to background levels of contamination to accepting on-site disposal of 
wastes and residual risks to be managed through longterm stewardship activities.  For core 
FRESH advocates the decision to accept and advocate for on-site disposal of waste was an 
ÒepiphanyÓ based on learning and social interaction.   

 
Furthermore, FRESH Òtook quite a bit of heatÓ from people in the community for their 
reconsideration of their opposition to leaving any contamination onsite.  Their change of view 
was based on informed consideration of what they had learned from participation in the FCAB 
and from independent experts. 
 

Interviewee:  We came to the realization that there is not enough money in the entire 
federal treasury to pay for [clean-up to background levels].  We also looked at if you took 
it to background, we would have had to go way off site Ð we would have a moonscape, 
and gone through a whole bunch of peopleÕs property.  The regulators have assured us 
that [the agreed upon levels of residual contamination] are safe.   
 
Interviewer:  ÔThis is safeÕ sounds like a scientific determination.  It sounds from what 
you just said that it wasnÕt really that, it was economic. 
 
Interviewee:  We looked at it in dollar signs but we also had to look at it from the 
scientific side too.  [Independent expert advising FRESH] had to assure us that this was 
an OK level.  We found that across the country, these were OK levels.  TheyÕre not 
perfect.  Tolerable.  We always know there is going to be a risk, it is small but there is a 
risk.  This is our burden.  People will hopefully learn from the mistakes that were made 
here.  ItÕs a legacy.  A lot of people have died.  There are heroes in a lot of different 
ways.  

 
At the same time, FRESH core members we interviewed were very concerned about the quality 
of recommendations, clean-up activities, and health studies. As one interviewee who is a 
peripheral member of FRESH stated: 
 

In time, as [the FCAB] starts talking about future use of the site, I do think you will have 
a bit larger group of people, and frankly, that is viewed as a mixed blessing by the core 
[FRESH] group. Because letÕs say for example, someone from Ross who is a realtor 
comes in and starts stirring up trouble Ð what is all this stuff about this on-site disposal 
facility, and they havenÕt been involved in the debates up to this point and they really 
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could throw a monkey wrench at this. I donÕt know how I feel about that. You are sort of 
liberal democratic idealism would say, more participation is always better. But I donÕt 
know. In this case, with this sort of discussion, I donÕt know what that would lead to in 
terms of discussion about some of the more technical aspects of clean up. For example 
how much of a discussion could you have with folks that have not ever come to a Fernald 
meeting before about this re-base line [of the budget]?  

 
Although this observation could have important implications for who is viewed as a legitimate 
participant in discussions of clean-up, we found no evidence that the FCAB or its members 
explicitly grappled with this problem. 
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Chapter 5:  Discussion of Findings 
We have conducted an exploratory case study on the roles of social networks in risk 
communication about low dose radiation risks.  Our case study focused on the Fernald 
Environmental Management Project (FEMP), a former nuclear production facility located in a 
rural, residential area 18 miles northwest of Cincinnati, Ohio. The site operated from 1951 until 
production was suspended in 1988.  The main activity of the facility was to produce highly 
purified uranium metal products (Òfeed materialsÓ) for US defense programs.  We studied the 
risk communication experiences of people in the community about two types of risks:  a) the 
assessment of historical releases of radiological contaminants and b) the disposal of wastes on-
site.  In the case of historical releases risk communication we focused on the public health risks.  
In the case of the on-site disposal cells the risk communication efforts centered on future risks to 
the community from residual contamination. These two issues, within a much larger set of issues 
dealt with in the community, provide a rich source of data about how the risk communication 
efforts were experienced and how social networks played key roles in shaping opinions about the 
risks. 
 
Our approach to understanding the dynamics of risk communications about these risk sources 
was to enquire into how social networks generated, mediated the communication, and facilitated 
learning of risk-related information. Specifically, within each nodal network we focused on the 
following: 

¥ the ways that networks were formed and emerged, and 
¥ the way that information flowed inside the nodal network and between networks, 
¥ the kind of interactions that happened among individuals within the nodal networks that 

helped people shape their risk perceptions, 
¥ the ways that nodal networks generated their own information, 
¥ the ways that nodal networks mediated the transfer of risk-related information among 

members and between networks, 
¥ the ways that nodal networks facilitated or prevented learning among members about 

risks, 
¥ non ÒriskÓ factors that were important to the formation of beliefs about the risk, such as 

trust and stigma. 
 
Two pairs of social networks were discussed.  The first pair were existing social networks within 
the community that concerned themselves with risks arising from Fernald: local government 
officials in the three townships affected by Fernald and the citizens watchdog group Fernald 
Residents for Environment, Safety, and Health (FRESH).  The second type of networks were two 
advisory boards established by acts of federal agencies, the Fernald Health Effects Subcommittee 
established by federal public health agencies and the Fernald Citizens Advisory Board (formerly 
the Fernald Citizens task Force) established by agencies focused on clean-up and future use of 
the site.  These boards were points of convergence for members of other social networks.  Yet, 
through sustained periods of meetings and deliberations they emerged as new, formal social 
networks in their own right. 
 
We found that for each social network there were important factors that helped people shape 
their risk perceptions.  They included technical understandings of radiation (or the lack thereof), 
familiarity with radiation, evaluations of the scientific understanding of risks, the availability and 
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use of technical reports and presentations, quality of experiences with agency and contractor 
management, trust in the DOE, CDC, ATSDR, and FEMP contractors, perceptions about the 
degree to which agency staff cared about the community and its needs, concerns about stigma 
(e.g., economic impacts), perceived access to information and independent technical experts, 
perceived quality of the decision making processes, participation in group activities (e.g., 
FUTURESITE simulation), and personal experiences and observations.  Many of the factors 
were similar for each network, although the ways that they affected members of each network or 
their relative importance varied.   
 
In the following sections we discuss six key themes that arise from our analysis of how the 
networks generated, mediated the communication, and facilitated learning of risk-related 
information.  These themes are the role of personal relationships, trust, technical competence, 
ebbs and flows of attention and resources, struggles over voice, and networks as generators of 
risk information. 
 
Personal relationships 
Our definition of nodal networks is based on the flow of information. Nodal networks are groups 
of individuals connected by channels of information flow about a central identifying theme or 
purpose that is shared.  The links between members can arise from direct personal interactions, 
sharing of written materials, and other forms of communication.  They are not defined, 
necessarily, by ideologies, membership or employment, or even shared risk perceptions.  
 
We found in our analysis of this case study that the character of personal relationships was a 
critical underlying factor in the sharing of risk-related information and formation of risk 
perceptions.  Personal relationships were formed Ð and broken Ð among individuals within 
networks (e.g., members of FRESH) and between networks (e.g., Township Trustees and 
FRESH members).  They affected the flow of information and the shaping of risk perceptions in 
several ways.   
 
First, personal relationships provided access to information about risk-related issues.  The quality 
and substance of information have been important elements in the shaping of risk perceptions 
about low dose radiation risks from Fernald. For example, core FRESH members were able to 
pick up the telephone and call managers at any time Ð and get a response to their questions.  The 
stability of staff at Flour-Daniel facilitated the development of such access by helping them 
develop personal relationships with people in the community. The Fernald Envoy Program is 
another example of how access to information from the site contractor was created.  As described 
above (section on Township Trustees) personal relationships with liaisons from the site were 
important to the credibility attributed to information. Similarly, personal relationships of FRESH 
members with others in the community allowed them to gather sensitive and private information 
for the health map (see below).   
 
But, not all information was accessed through formal channels. Several people we interviewed 
from FRESH and the group of Trustees discussed the importance of informal communications 
for risk-related information. They also relied on informal relationships. For example, a Trustee 
felt he received more information from informal interactions in this small rural community than 
from other ÒofficialÓ sources like DOE or the site contractors. The evaluation of the Fernald 
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Health Effects Subcommittee also found that informal communications were important between 
CDC staff and members of the FHES.  Finally, informal channels of communication were 
important to FRESH, whose members learned ÒinsiderÓ information about risk related issues 
from workers on the site. 
 
Second, relationships were important to the perceived trust of others. Such beliefs had 
implications for the shaping of risk perceptions within the nodal networks.  For example, trust 
was important to whether individuals in each of the nodal networks believed the information 
provided to them by the DOE or site contractor was credible and believed that DOE and the 
contractor were committed and honest risk managers.  In the early years of this risk controversy, 
deep feelings of distrust emerged among Trustees and FRESH members toward the DOE and 
FEMP contractors.  People felt lied to and betrayed.  Later, FEMP Flour-Daniel had to work hard 
to regain trust by Trustees and FRESH so that risk studies and information they provided 
members of these networks was believed.  We learned that one factor contributing to such 
feelings was that turnover of site management and staff before 1992 hampered the formation of 
trust because personal relationships were not well-formed, for example, with Township Trustees 
and members of FRESH.  In this sense, access helped to foster trust. 
 
At the same time, personal relationships were not always enough to overcome institutional 
distrust and barriers to the sharing of risk information.  For example, FRESH members and 
Township Trustees could express trust in individual managers with the site contractor or staff 
with the DOE, but they held continued, deep distrust of DOE as an organization because of the 
legacy of lies that were revealed since the 1980Õs.  A similar dynamic occurred in the 
relationships between FHES members and the CDC.  FHES appear to trust the staff from CDC 
who managed the FHES. 
 
Personal trust was also an important factor in the shaping of perceptions toward FRESH and, 
consequently, the shaping of risk perceptions among Township Trustees and members of the 
FHES and FCAB.  They learned that sensitive discussions could take place with core FRESH 
members in confidence.  In addition, while core FRESH members had strong opinions, others 
felt that they were not unreasonable or unwilling to shift views based on new information (e.g., 
change in support for epidemiology study and on-site disposal of wastes).  In turn, they became 
more willing to listen to and consider risk-related information from FRESH, including 
information they brought to discussions from outside, independent experts.  Again, a factor that 
played a role in the development of personal trust among these networks was longterm stability 
of key individuals.  Core FRESH members were, often, longterm residents in the community.  
By repeated interaction members of these networks were able to feel confident that FRESH 
members were informed and committed.  In this sense, trust helped to foster access. 
 
This dynamic highlights a third role for relationships in the sharing of risk-related information 
and the formation of risk perceptions. Social interaction in deliberative settings was a critical 
mode of learning and important in the formation of risk perceptions.  Learning was not just based 
on individual efforts or information per se.  Relationships were critical.  Personal relationships 
affected learning within and between networks about both technical information and the values 
of others. In particular, the advisory boards, FHES and FCAB, created important venues for the 
development of new relationships and learning.  Core FRESH members spoke of their support 
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for the FCAB, in part, because it would provide a place for people with different opinions to 
engage each other in dialogue and encounter different perspectives. The FCAB was a point of 
convergence for multiple networks, including FRESH, workers, and Trustees. In addition, as 
core FRESH members developed personal relationships with independent experts they were able 
to learn important technical information about clean-up technologies and dose reconstruction.   
 
We found additional examples of personal relationships supporting learning, and strong 
suggestion that they helped to form of risk perceptions.  For example, personal relationships 
between an Envoy Program Liaison and the Township Trustees played a key role in how risk 
information was understood Ð how well learning took place. New information and a renewed 
faith and trust in FEMP management and regulators played roles in the evolution of TrusteeÕs 
risk perceptions.  As another example, FRESH members developed relationships with 
community activists concerned about other DOE nuclear weapons facilities (i.e., once called the 
Military Production Network, now the Alliance for Nuclear Accountability).  In fact, these 
relationships were critical to FRESHÕs developing understanding that they should not demand 
that the Fernald site be cleaned-up to Òbackground levels.Ó  From people from other DOE-
affected communities they learned that wastes from Fernald would impose risks on others Ð and 
they would not do this. 
 
Fifth, personal relationships facilitated dialogue and reaching agreements.  The ability of core 
FRESH members to debate and reach agreement on controversial issues, such as onsite disposal 
of wastes, depended in large extent on the quality of their relationships.  Similarly, the FCAB 
chair and facilitator worked hard to establish respectful relationships that supported listening and 
constructive dialogue among members of this network.  The quality of these relationships, we 
learned, supported membersÕ ability to discuss controversial subjects and to reach agreements 
(and make recommendations) about controversial issues.   
 
Sixth, the ability of a network to generate information was based, in part, on personal 
relationships.  The way that relationships can support the gathering of new data is exemplified by 
FRESHÕs efforts to create a Òhealth map.Ó  FRESH core members were able to gather potentially 
sensitive private information from people in the community because of the personal relationships 
established within this stable, rural area.  As discussed previously, the health map was important 
to the shaping of risk perceptions. In addition, people in the community learned they could trust 
core FRESH members, which enabled FRESH to continue to collect data for the health map. 
Core members were adamant about refusing to provide contact information to the CDC about 
who specific pins on the map represented.  FRESH promised confidentiality to its informants and 
strictly maintained that confidentiality. 
 
Finally, personal relationships allowed deference to other networkÕs positions about risk.  For 
example, a Township Trustee expressed to us in an interview that he accepted, grudgingly, 
longterm onsite disposal of wastes at Fernald because he deferred to FRESHÕs stance on this 
issue.  Similarly, we observed that peripheral members of FRESH would defer to the stances of 
core members about risk management controversies. Unlike the findings from the sister case 
study on the tritium release controversy at Brookhaven National Laboratory (Webler 2002), we 
did not find evidence here that interpretations of risk-related information were settled by 
ideological forces or that members of a networks conformed to established beliefs about risk. 
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Rather personal relationships supported such deference.  It is unlikely that such deference would 
have been extended if close social ties did not exist.   
 
Trust 
Trust was a salient dimension of risk perceptions among members of the four nodal networks.  In 
this section we describe how trust toward two risk management institutions, DOE and CDC, 
evolved and helped to shape perceptions about risks and those institutions.  In addition, our case 
study suggests that Òopenness to sharing informationÓ and ÒrespectÓ are two underlying 
dimensions of trust, in addition to competence, predictability, caring, and commitment that have 
been proposed previously (Kasperson et al. 1992). 
 
Early risk perceptions were formed in a context of strong distrust of the DOE and site contractors 
(National Lead of Ohio and Westinghouse).  Members of the larger community, including 
Township Trustees and members of FRESH, felt lied to and betrayed.  They received 
inconsistent risk messages. They felt they lacked critical information.  Similarly, within the 
FCAB initially there was a great deal of mistrust in information provided by the DOE.   
 
The DOE, as well as Flour-Daniel, USEPA, and Ohio EPA, worked hard to regain the trust of 
the Fernald community.  Inspite of the oft-stated belief that trust, once lost, is hard to regain, we 
found that DOE-Fernald and FEMP were able to regain trust with FRESH, Township Trustees, 
and the FCAB (as opposed to DOE Headquarters).  The renewed trust, however, was conditional 
and not unanimously shared among members of these networks. 
 
As described above, feelings of trust were related, in part, to the emergence and stability of 
personal relationships among members of the nodal networks and DOE staff onsite (as well as 
Flour-Daniel managers): Òwhen you get to know people and been in enough meetings and you 
started working on projects with them, hopefully you can tell whether they're telling you the 
truth.Ó  We found that trust was also based on: 

- perceived technical competence; 
- willingness to share new information, even if it was ÒnegativeÓ; 
- perceived willingness to listen and consider alternative points of view; 
- consistency of information, including consistent statements that knowledge was 

uncertain;  
- belief that input mattered to risk management decisions; and 
- ability to verify, independently, claims about risk. 

 
These factors are related to those that have been proposed as critical to perceptions of trust in 
risk controversies:  competence, care, commitment, and predictability (Kasperson et al. 1992).  
However, they also reflect something more.  The perceived openness of the risk management 
institutions was also important to the re-emergence of trust by FRESH and Township Trustees.  
We found that its re-emerge after a period of deep distrust and feelings of betrayal was 
associated with peopleÕs ability to verify information and the basis for decisions and explore 
hidden agendas, whether real or perceived.  
 
Another issue associated with the re-emergence of trust was respect.  For example, as an 
advisory board established by the DOE, the FCAB (then the task Force) was initially met with 
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some distrust by members of FRESH.  Initially, FRESH was worried that the FCAB was Òa way 
to get around the community.Ó  However, they found that their opinions about the make-up of the 
committee was respected.  Such feelings of respect helped to gain the trust of FRESH in the 
process, where they ultimately learned and shaped risk perceptions.  Similarly, members of 
FCAB received clear feedback from the site and DOE that their input mattered; this was a sign of 
respect for their time, effort, and preferences. 
 
In addition, we found that trust worked at different levels.  As described above, members of the 
FCAB, FRESH and Township Trustees expressed feelings of trust toward individuals who 
worked for DOE and the site contractor Flour-Daniel.  On the other hand, they did not express 
the same degree of trust toward the institutions themselves: 
Òthe level of trust toward the agency as a whole hasn't probably changed.Ó 
 
We also found that feelings of trust could vary among individuals within a nodal network, while 
the network as an entity as a whole could extend trust toward another (group or organization). 
For example, some Township Trustees expressed to us continued distrust of DOE-Fernald.  
However, as a network we found that, overall, the DOE-Fernald was a trusted source of risk 
information and risk manager. 
 
The history of relations among the nodal networks and the risk management institutions 
responsible for clean-up of the site suggest that trust can be regained.  The experience of the 
CDC in this case provide another example of how easily trust can be lost.  Unlike the DOE and 
Flour-Daniel, the CDC initially held the trust of the community when they arrived to work on 
public health impacts.  When the CDC dissolved the FHES in 2001 they left under a cloud of 
distrust and resentment.  Trust was lost when the CDC was perceived as uncaring, uncommitted, 
and disrespectful, even while it was simultaneously viewed as a competent and open source of 
risk-related information.   
 
In particular, risk-related views of FHES members were affected by growing perceptions that the 
CDC was not willing to study the full range of potential health effects from Fernald and that the 
CDC was not able to address the communityÕs ÒrealÓ needs.  Although CDC staff disagreed with 
this characterization of what happened, the point is that these were the salient beliefs of FHES 
members we interviewed. This had an important effect on the risk perceptions of those we 
interviewed:  even if the risks of the diseases that were studied were viewed as low, other, 
unassessed risks were viewed as potentially being significant and the ÒrealÓ needs of the 
community remained unmet.  CDC as a risk management institution was viewed as wanting. 
 
In addition, the relationship between the FHES and FRESH was strained because of the way that 
the FHES operated.  FRESH did not have input into how the Subcommittee was formed and who 
would serve as members Ð unlike their experience with the FCAB.  They felt that some of the 
individuals appointed to the FHES had conflicts of interest and that too few members of the 
community were selected.  There was resistance within the FHES to accommodating the wishes 
of FRESH members to hold meetings at different times and more frequently.  FRESH took these 
as signs of disrespect from the health agencies.  A feeling of disrespect exacerbated the view that 
the CDC was not committed and did not care deeply about the risks faced in the community.  It 
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influenced the creation of distrust and the shaping (e.g., strength) of risk perceptions among the 
FRESH network and some non-FRESH members of the FHES. 
 
Technical competence 
As described earlier one factor in the shaping of risk perceptions was the formation and quality 
of personal relationships.  A second factor was technical competence.  Like personal 
relationships, technical competence was mediated by social interaction within and among 
networks.   
 
Gaining technical competence was a primary goal within the nodal networks studied.  For 
example, FRESH members worked hard to become educated about the issues. Core members felt 
that they had to be well-informed in order to be credible participants in decision-making 
processes about site clean-up and health studies of risks from historical exposures.  In the end, 
FRESH was viewed as a credible source of information; sometimes they were viewed as the 
source of information. Within other networks, some individualÕs perceptions of risks and risk 
management were influenced by the views of FRESH. Similarly, the FHES help meetings that 
allowed members to discuss the details of strengths and weaknesses of epidemiological studies 
for assessing the risks from FEMP historical exposures. These opportunities went beyond seeing 
network members as passive recipients of information.  Rather, the networks established 
interactions that enabled the members to be actively engaged in learning and interpreting risk 
communication messages.  
FRESH members gained competence about complex risk topics in a variety of ways.  While, for 
example, the read on their own, social interaction was critical. FRESH members learned from 
regulators, independent experts, and contractors at workshops and meetings. Through their 
interactions with others from outside of community (MPN/ANA), FRESH members learned 
about the risks faced by other communities and the impacts that would result from transfer of 
wastes.  Within the networks created by the advisory boards, FRESH members Ð as well as 
Township Trustees -- learned about, for example, dose reconstruction and health risk assessment 
methods, the concept of statistical power, budgetary issues, and clean-up and waste isolation 
technologies. The FCAB used an innovative approach to learning with a simulation game to help 
its members understand tradeoffs related to resources (e.g., budgets) and clean-up levels.  Its 
members, too, understood the need to be well-informed if they were to play a useful role in 
decision-making about Fernald risks. 
 
The technical competence gained was important to the formation of risk perceptions.  As 
discussed, Township Trustees, FRESH, and FCAB members were for the most part in strong 
support of a complete clean-up of the site after closure.  As they learned more Ðtogether -- about 
the technical feasibility of such a goal, the economic costs, ecological impacts, and consequences 
to other communities that would receive removed wastes, these networks began to consider the 
option of onsite disposal of some wastes.  They grappled with the question: what was an 
acceptable future risk to the community from waste cells onsite?  And, most members of these 
networks agreed to their use.  As we have observed in much of this case study, however, there 
was rarely complete agreement.  For example, some members of the FCAB and Township 
Trustees felt that the onsite waste disposal cells were not a good solution to the management of 
contaminated wastes from the site. 
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A similar effect of learning was observed within the FHES.  Like FRESH, FHES members for 
the most part were advocates of having CDC conduct an epidemiology study in the community. 
However, after learning about epidemiology methods and limitations within the FHES and other 
venues, this view changed.  They began to understand that the utility of an epidemiology study in 
the community would be limited because of low power and they supported CDCÕs decision to 
not do an epidemiology study.   
 
The ebbs and flows of attention and resources 
The nodal networks concerned with risk issues around Fernald where not just involved or 
uninvolved.  Their attention and participation in processes related to risk management ebbed and 
flowed.  The degree to which networks involve themselves in particular risk-related processes, 
including formal deliberation and informal community organizing and risk communication, has 
implications for the ways they help to shape risk perceptions.  Similarly, how they structure who 
pays attention and is involved can also have important implications for how risk perceptions are 
shaped within and among networks. 
 
First, the involvement of networks can change.  For example, during the development of the 
recommendation for the OSDF, and subsequent to its planning and construction, many Township 
Trustees were actively engaged in seeking risk-related information and discussing risk 
management options. Those we interviewed have now turned their attention to the future use of 
the site and the longterm reliability of the cells.  The Trustees concerns about the OSDF and 
future use of the site are primarily related to stigma associated with contaminants being left 
onsite.  Moreover, instead of actively seeking out information themselves, they more frequently 
turn to other networks for information, including FRESH.  As discussed above, FRESH is 
viewed as a trusted and technically competent source of information.  They also turn to the 
FCAB for guidance.  Such dynamics suggest a topic for further research:  how does the timing 
and degree of involvement of different networks in risk-related communications affect the 
formation of risk perceptions? 
 
Second, members of the nodal networks often found themselves overwhelmed by information.  
Sometimes it was the complexity of information that was overwhelming.  In other cases it was 
the sheer volume.  The nodal networks adapted to this situation by distributing labor and 
resources within the network.  The two advisory boards created subcommittees and working 
groups.  The FCAB relied on a facilitator that received high marks for his abilities as a Òscience 
translator.Ó  On the other hand, the Township Trustees and FRESH formally assigned specific 
individuals to focus on particular topics.  Within a Township the Trustees selected one member 
to attend to Fernald clean-up and/or health effects.  The distribution of attention was achieved in 
two ways within FRESH:  a) assigning particular core members to focus on specific subjects 
(e.g., health, clean-up technologies, clean-up budget, political organizing and networking) and b) 
by people self-selecting as core or peripheral members.   These kinds of structural arrangements 
suggest two topics for further research:  a) how is critical information shared within a network? 
and b) how important are Òkey individualsÓ at defining the risk perceptions of others within a 
network? 
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Struggles over voice 
The ability of social networks to influence risk perception within a larger community is related to 
the power of their voice.  ÒVoiceÓ is related to credibility and the social legitimacy of leadership 
and it can help to shape risk perceptions in two ways. First, as a group gains voice their views 
may be more widely shared and perceived as credible.  Their views can gain persuasiveness.  
Second, as a group gains voice they can gain the power to speak for others.  They can claim to 
represent the views of a larger community of people, including those that are not formally part of 
the nodal network (whether as core or peripheral members). The dynamics by which such effects 
on risk perception can occur is an important topic for further research.   
 
Within this case study we found several examples of struggle over who best represented the risk 
perceptions and spoke for the views of Òthe community.Ó  One example is the way FRESH 
struggled to gain a voice within the community, and to be perceived as credible stakeholders.  
This was in part a struggle over how they were characterized or framed.  FRESH attempted to 
portray themselves not as activists or ÒhystericalÓ housewives. They made a clear choice to not 
be Òanti-nuclearÓ but rather to focus on health of the community. According to a core FRESH 
member we interviewed, DOE, site contractors, and Trustees all attempted at one time to paint a 
different picture of FRESH, and influence the communityÕs attitudes toward the group.  DOE, 
for example, tried to characterize FRESH members as Òactivists,Ó a rhetorical move resisted by 
FRESH because of the way that term was reacted to by residents in this rural community.  
 
The interactions between the Township Trustees and FRESH is a second example of a struggle 
over voice.  Some Trustees raised the question about who legitimately speaks for Òthe 
community.Ó Trustees spoke of their discomfort with not being perceived as fully informed 
spokespeople and representatives of the community -- even while FRESH was viewed as the 
source of information, because it has access to information that was not available to others and 
even while simultaneously respected and supported the critical role played by FRESH in the 
ongoing controversy. 
 
Networks as generators of risk information 
Nodal networks can analyze existing data in a new way or conduct their own research to gather 
new data.  In either case, the network provides new information to people that can inform risk 
perceptions.  Usually the information is generated and shared in a social context.   
 
For example, FRESH core members began to gather information from other community 
residents about the incidence of cancers and other diseases.  This resulted in the creation of a 
Òhealth map,Ó that, in turn, played an important role in communicating about risks with non-
FRESH members in the community as well as politicians (e.g., Senator GlennÕs staff, who later 
supported legislation calling for an epidemiological study in the Fernald community).  It played a 
critical role in shaping risk perceptions among FRESH members who observed clear patterns 
among instances of diseases and fatalities in the community.  In addition, the generation of risk-
information through interactions with community members had secondary effects.  In particular, 
the health map may have helped to influence perceptions of FRESH as a credible and 
trustworthy watchdog group (e.g., by Township Trustees, FHES). Core FRESH members were 
adamant about refusing to provide contact information to the CDC about who specific pins on 
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the map represented.  FRESH promised confidentiality to its informants and strictly maintained 
that confidentiality. 
 
The FCAB also generated its own information.  It gathered, through a series of public meetings it 
sponsored, data about the diversity and strength of views in the community for the future use of 
the Fernald site.  This information helped to shape the perceptions of FCAB members.  This does 
not mean that FCAB members necessarily agreed with what they heard.  Rather, in some cases it 
reinforced their opinions that more education with the general public was needed as to why 
residual contamination should preclude certain uses (e.g., bike riding).  As in the case of FRESH, 
the FCABs efforts to gather input from non-members may have played an important role in how 
it was perceived within the community. 
 
The generation of risk-related information was not a role played by all of the nodal networks 
studied.  FRESH and the FCAB generated their own information, while the Township Trustees 
and the FHES did not.  The reasons for this difference appear to be complex, but included 
considerations about: 

¥ availability of resources.  For example, Township Trustees did not have the resources to 
start their own data gathering efforts in the community; 

¥ roles and responsibilities.  For example, CDC viewed it as their responsibility to conduct 
(or have contractors conduct) the the studies; 

¥ expertise.  For example, CDC did not view the FHES members as having the appropriate 
expertise to design and conduct studies, even though they were viewed as important for 
providing recommendations about them.  On the other hand, some Township Trustees 
held implicit assumptions that, as elected representatives, they knew the concerns of the 
community. 

 
Summary 
Underlying our analysis of the four nodal networks studied in this case study is the idea that 
discourse can generate new understandings about issues, perceptions about risks, and preferences 
for alternatives.   Social interaction is used as a means to allow for the emergence of new 
meanings.  This conceptual understanding is borrowed from a framework that describes how a 
communication functions to generate new meanings as listeners and speakers use utterances as 
"thinking devices" (Tuler 2000). 
 
Risk communication research often rests, implicitly or explicitly, on a transmission model of 
communication (Renn 1992).  We found that the four nodal networks acted as channels for 
conveying existing information from one group to another, as suggested by this model.  
Information is sent from a source, through a channel, to a receiver of that information.  For 
example, the FCAB placed much emphasis on creating an atmosphere where individual members 
and the whole group could come to their own conclusions.  Each member was provided with a 
Òtool boxÓ consisting of factsheets, technical summaries, and other information; this Òtool boxÕ 
of documents was updated periodically as new information, reports, etc. were made available.  In 
this sense, the networks played the role of a channel of risk communication messages.   
 
The sender-receiver model also characterizes "errors" of interpretation between senders and 
receivers of risk messages as arising because the "true" meanings are not correctly preserved by 
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message recipients. However, semiotic theory can offer another possibility:  that the message is 
used as a "thinking device" as part of a creative, dialogic function of communication.  The 
recipients of risk messages may be playing a different "semiotic game" than the risk 
manager/communicator.  Similarly, recent research has highlighted the ways that risk 
controversies are "amplified" or "attenuated," in part as a result of the ways that "risk signals" are 
interpreted and the ways that symbols (semantic images) play a role in the generation of social 
meanings (Kasperson et al 1988, Kasperson 1992, Renn et al. 1992).  In other words, generative 
meaning making activities are "rational" (Wertsch 1990).  Our findings support the claim that the 
transfer of risk information does not imply that no reinterpretation or reframing occurs.  Rather, 
it is to be expected that meanings are not preserved completely as information is provided to 
others.  For example, FRESH publishes newsletters summarizing new reports from the DOE, but 
it also provides commentary about the strengths and weaknesses of that report.  Similarly, The 
FCABÕs tool box was based on summarizing and ÒtranslatingÓ technical information for CAB 
members.  
 
This conceptualization of risk communication has important implications for how the activities 
and participation of agencies, researchers, local officials, and community members are 
understood and judged.  In addition, it has implications for future research, as discussed in the 
following chapter. 
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Chapter 6:  Conclusion and suggestions for future research 
The Fernald Environmental Management ProjectÕs efforts to understand and manage 1) public 
health risks from historical releases during site operation and 2) residual contamination from 
onsite disposal of wastes and the future use of the site provides a rich case study for those 
interested in the dynamics of risk communication.  The exploratory research reported here 
illustrates the importance of social interaction in the formation of risk perceptions among 
members of groups and of the ways that risk information flows within and among social 
networks in a community facing a hazard.  This is an underdeveloped area of social science 
research on risk issues.  In the previous chapter several key themes emerging from the analysis 
of the case study were discussed, and their implications for future research highlighted.  In this 
chapter we suggest additional questions that were raised by this research and can usefully be 
explored. In conclusion, we offer suggestions for areas of further research (in no particular order 
of importance). 
 
First, in prior research trust has been conceptualized as arising from four factors:  predictability, 
consistency, competence, and care (Kasperson, Golding, and Tuler 1992).  Our findings suggest 
that these were important factors in establishing and undermining trust among individuals, 
groups, and organizations in the Fernald community.  However, another factor also played a role 
in feelings of trust toward the agencies in this case.  It has to do with the ability to verify, 
independently, the claims of the agencies, the contractors, and experts conducting studies and 
analyses on behalf of the agencies and site contractor. The importance of Òopenness in the 
sharing of informationÓ and the way it interacts with the other four factors is be an interesting 
topic for further research. We also found evidence of a concern about respect in attributions of 
trust/distrust.  While respect may be related to the dimension of caring, it may be an additional 
dimension in its own right. 
 
Second, we found that technical competence was an important goal within the nodal networks.  
While there is much concern over the need for technical competence within risk communication 
literature (e.g., NRC 1996), there is a paucity of research about how social interaction facilitates 
or limits learning within risk controversies (Depoe 1997).  With increased attention to the need 
for Òanalytic-deliberativeÓ processes (NRC 1996) and forums for public involvement, greater 
attention to group learning processes would be helpful for scholars and practitioners.  
 
Third, risk communication research often rests on an assumption that the sender-receiver model 
is valid.  However, this research provides additional evidence that perceptions, interpretations, 
and attributions about risks are constructed dialogically, in social interaction.  A useful avenue of 
future research would be to apply alternative theories of communication and semiotics to risk 
communication, to deepen our understandings of how information flows and is interpreted. 
 
Fourth, we found that some social networks generated risk-related information, and that such 
information could be important in the formation of risk perceptions both within and outside of 
the network.  What are the important factors that support the generation of new knowledge by 
local organizations?  What factors make such information play a role in the formation of risk 
perceptions?  Why is the information trusted or not?  These are some of the important on this 
topic that can be helpful for risk managers to understand as they interact with local groups in risk 
controversies. 



 

 
73 

 
Fifth, we discussed two networks in this report that emerged through the actions of the agencies.  
These advisory boards, the FHES and FCAB, were points of convergence for individuals in the 
community who were not initially part of the same social networks.  As points of convergence 
they became emergent networks, and are one form of capacity building within a community. A 
reflection of how the FHES, as a point of convergence for multiple nodal networks led to the 
emergence of a new nodal network is found in the creation of a new non-profit group that will 
continue to promote health studies and risk communication in the community.  The new group 
was established by former members of the FHES, as well as others in the community, including a 
member of the FCAB, former Township Trustee, and peripheral and core members of FRESH.  
Future research can elucidate the ways that networks can be created and sustained.  
 
Finally, we found that many individuals were members of multiple networks or received risk-
related information from more than one network.  Yet, those we interviewed also clearly 
privileged some information sources over others.  In our discussion of findings we identified 
some of the factors that make certain sources more salient, such as familiarity with and 
credibility of the source. Similarly, we found that individuals tended to privilege specific ways of 
characterizing risks from low dose radiation associated with Fernald, while they also appeared 
able to understand and utilize other ways of framing the risks.  Such phenomena have been 
observed in prior studies (e.g., Wertsch 1987, Tuler 2000). It would be interesting to study in 
more depth the reasons that certain sources and frames are privileged, and the ways that the 
privileging arises through interactions among individuals and subgroups of networks.   
 
Final conclusions 

The case study of the legacy of radiological releases from the Fernald nuclear weapons facility and 
efforts to clean-up and understand their effects explored the ways in which peopleÕs participation 
within social networks helped shape their perceptions of low dose radiation risks.  The findings from 
this case study strongly support the hypothesis that social networks affect the ways individuals form 
risk perceptions.  Such networks provide means for information to be distributed and interpreted for 
the members of the network.  They also provide opportunities for people to learn and play more 
informed roles in risk-related decision-making and management. 
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Appendix A:  Interview guide 
 
In this interview, we will be asking you about a series of events or issues that occurred during the 
clean-up and public health assessments at Fernald. 
 
Iterate through questions 1-3, asking about each issue. 
 
NOTE to interviewer:   be careful about whether to use present tense or past tense.  This may 
depend on the issue (e.g., future use is a current issue, setting of soil clean-up standards is a past 
issue). 
 
1. Tell us, briefly, what happened during  

a) the planning and development of the onsite-waste-disposal facility? 
b) setting of soil clean up standards? 
c) CDCÕs efforts to characterize community health effects from Fernald? 
d) efforts to define the future use of the site (e.g., Future of Fernald 

workshops)? 
 

¥ Can you highlight some of what were for you the key points in the history of this issue (a-d)? 
The purpose here is to bring the personÕs mindset back to the issue.  We are not necessarily 
seeking information at this stage, but we wonÕt ignore new information, obviously.  Keep this 
discussion short! 
 
 

2. As far as you are concerned, what was this issue about (a-d)? 
Probes 

¥ Risk and danger? 
¥ Trust and mistrust? 
¥ Community and economic development? 
¥ Accounting for past harms? 

 
 

3. Talk a little bit about your take on this issue (a-d). 
Probes 

¥ What do you think about the health risks?  (their risk perceptions) 
¥ What kind of images do you have of the facility? 
¥ How do you view the officials at the Facility (past and present)? 
¥ What is your solution to the problem? 
¥ What outcomes would you like to see? 
¥ What do you think of the process? 
¥ Do you think there is anything the officials can do about anything at all or are their 

hands tied? 
¥ What information and events were important in shaping your views? 
 
If they mention trust: 
¥ Is trust an issue because there is: 
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 no satisfactory way to discuss the risks? 
Control or eliminate the risks during the near term? 

 
 

4. What other issues do you care about?  Where do these four fall in terms of its importance to 
you given all the things you care about? 

 



 

 
79 

For the following questions, focus on the most important issue(s) to the interviewee (a-d in 
Question 1) 
 

5. What opportunities did you have to discuss these issues with other people?  Can you tell us 
about the kinds of places or venues where you had interaction with other people about 
this issue? 
The goal here is to get a list of the discourse spaces. 
 
Probes: 
¥ Were you a member of an advisory board (FCAB, CRO, FHES)?  If not, did you attend 

any of the advisory board meetings? 
¥ Do you belong to any citizens groups (e.g., FRESH) where this was discussed?  Did you 

attend any meetings of local citizens groups? 
¥ Do you belong to any civic organizations where this was discussed? 
¥ Did you talk about it with neighbors? 
¥ Did you talk about it with close friends?  If so, in what settings? 
¥ Did you attend any meetings or presentations where Facility/state agency employees 

talked about the issue? 
¥ Did you read about it in the newspaper?  On television or radio? 
¥ Were there key networks that you tapped into for information and/or support? 
¥ What other places or venues did you go to that provided information? 

 
Where any meetings or events particularly important to you (e.g., particular workshops, 
advisory board meetings)? 

 
 
6. Now we would like to talk about what the quality of the discussion was like in these 

different venues.  What were these different venues for discussion like? 
Ask about each one individually 

¥ Describe the kinds of people you might talk face-to-face with about these issues. 
¥ How did conversation unfold in these settings? 
¥ Did you have a chance to talk? 
¥ Did you have the sense that people listened? 
¥ How would you characterize the conversation (dialogue, interaction, discussion) there? 
¥ Was your point of view respected? 
¥ Were you able to get a sense of what other people in the community are feeling? 
¥ How do you get a sense for how people at the Facility/state agency are feeling? 
¥ Did you think that the discussions were well informed technically? 
¥ Were people able to talk about non-technical issues and concerns? 

 
7. Now we want to discuss the way that information was brought into these settings.  What 

are the different sources you draw upon to gain knowledge about the risk, safety, and health 
issues related to these issues? 

¥ What sources did you rely on for factual information?  
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¥ Are there particularly important sources of information that you relied on (people, 
reports, etc.)?  How would you rate these various sources? (good, bad?; some sources 
better for some issues and not so good on other issues?) 

¥ What happens for you when there is an overt conflict in opinions between one source 
and another, or between one group and another (e.g., local environmentalists and the 
facility managers)? 

 
 

8. Do you know of any standards that are relevant to the allowable levels of risk 
(contamination, exposure) for these issues? 
¥ Do you think that the standards are too high?  Too low? For an adequate level of 

protection? 
¥ How well do the experts and scientists at the facility understand the risks to the 

community? How do you view science as a source for making management decisions 
about these issues? 

¥ How do other people in the community view science as a source for making management 
decisions about these issues? 

¥ If science is not enough, what other standards and values ought to apply? 
 
 
9. Is there anything unique about this region that we need to know about in order to 

understand why these issues unfolded in the manner that they did? 
¥ History of previous controversies 
¥ Culture of behavior 
¥ Personal animosities among people 
¥ What has been the role of the facility in the community? (e.g., primary employer, Ògood 

neighborÓ, a mystery) 
¥ Multiple townships, agencies, etc. 
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10. Now weÕd like you to reflect on how your opinions about these issues changed over time.  
This needs to link back to question 2 (what is this controversy about) and should iterate from one issue to the 
next (a-d) 
¥ What is your opinion right now about this issue? 

Probes: 
Do you feel it was a serious danger to human health? 
Do you feel that the Facility was honest about the dangers associated with the issue? 
Do you feel that people were concerned about health risks or something else? 
 

¥ What were some of the more important things that shaped the way you feel about this risk? 
¥ What are the key factors that have influenced your opinions about what is good and bad, acceptable and 

unacceptable with regard to the issue? 
¥ Can you point to any significant changes in your opinion? 
¥ How would you describe how other people in the community Ð not Facility employees Ð generally interpret 

this issue?  
¥ Does this differ from how Facility employees interpret the danger associated with this the issue? 
¥ How have views, opinions regarding the issue in the community changed over time? 
¥ Why do other people in the community care about this?  Or not? 

 
 
 
 


