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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 stutdhpat 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 comomity. The research reported here inquires into the ways that risk
perceptions develop through social interaction. Specifically, | investigate: 1) the ways that
social networks shaped the flow of risk information and 2) the ways that interaction within
and among networks shaped individualsO 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, igkwediate 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, metworks 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 camuhe 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 nucleactwadacility

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 cleanp related decisiemaking. Thesite operated from 1951 to until

production was suspended in 1988. The main activity of the facility was to produce highly
purified uranium metal products (Ofeed materialsO) for US defense programs. In December 1989
the site was added to the U.S. EPAiblal 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 OcleanedO as part of the DOEOs Environmental
Management Program.

Sois, 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 dusAt first they denied that any contamation occurred ofite.
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 agenciesdasite management was severely eroded. These
feelings were exacerbated when news was released that the wells of several abutters were
contaminateddand that the site had been testing the wells secretly for several years prior to the
residentsO being amfned. 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 cleap activities. Risk commuaoation 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 wastesiten In the case of risk communication about
historical releases we foswn the public health risks. In the case of thsidisposal 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 netw@ generated, mediated the communication, and facilitated
learning of riskrelated 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 feder@kagthe 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

! There have been three site contractors: National Lead of Ohio-(B8%), Westinghouse (1986.992), and
Flour Daniels (199P preset).




networks. Yet, through sustained periods of meetingslahberations they emerged as new,
formal social networks in their own right.

The DOE established the FCAB to obtain advice about elpaand environmental restoration
activities. The DOE Environmental Management Program points to the Fernald SSABds o
its key successes in its set of sf@ecific advisory boards. Community members have praised
the contractorOs efforts to be more open and inclusive in its planning. The Fernald Citizens
Advisory Board has played a key role in defining the stratefyir disposing of radiological and
mixed wastes. One key recommendation made in 1994 concerned thertardjsposal of
certain wastes aasite rather than requiring the removal of all contaminatiosrsitéf and disposal
in other locations. More recéynthe 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 remasit®im disposal cells.

The Centers for Diseag&ontrol 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 esablished 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 offite contamination. The results of a dose recoosbn 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 CDCedecat 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 messag€hapter 3 provides an overview of the site,
including its history and the risk controversies associated with historiesiteffeleases of
contamination and construction of the onsite waste disposal cells and dewgimy about the
future use oftie 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. Spgcifiealelve
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 anpt€t&includes suggestions for future
research.




Chapter 2: Methodology

The intention of this research was to develop a better understanding of how social interactions
influenced peopleOs perceptions about low dose radiation risks. The study focndadoomlis

who were highly engaged in deliberations about risks in the Fernald community. Specifically,
we sought to understand how individualsO social seBiagd the ways that meanings were
attributed to events and risk estimates within those sefliptayed 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 fordhexploration 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 veryiggoodah

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 rekesnlocal 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 tmeyuality. 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
contoversies. 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 mateisaia &xeir 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 aroundnaéd. 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, riskrelated decisio 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 cleanp standards. They engaged in extensive deliberations about the advantages
and disdvantages of disposing of wastessite versus shipping them all to a disposal facility
off-site (in Nevada).

Data collection

We collected data for this study include througksda visits, formal and informal interviews,
document retrieval, and othpublished sources of information including websites. Thsiten

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 familiarizedvesraah

the neighboring community. A logbook of notes was kept from each visit. An important




secondary source of data was transcripts from interviews conductedfsrifadd Living
History Project

Specifically, our information for the case study eafmom:

informal interviews for background information;

formal interviews with key informants;

review of interviews conducted as part of the OLiving History ProjectO at Fernald; and
review of technical reports, meeting minutes, newsletters, video tapesydio 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).

K K K K

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

Table 1.
Site visits to Fernald

1) December 1112, 2001: Seth Tuler and Jennifer Wilhoit
2) March 1214, 2002: Jennifer Wilhoit

3) April, 2002: Jennifer Wilhoit

4) June 2623, 2002: Seth Tuler and Jasmine Tanguay

We soughto 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 resseaieftists.

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 approxmwaeing. 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-stractured 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, sometinveigh 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 weterviewed 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.




Table 2.
Interview subjects, listed by primary affiliation®

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 méember
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 memiiethe 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, Ros 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 Studigsanch, 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 FGXB(<ee footnote 4),
and FRESH.

Others

21) Nancy Abbottocal 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, ptré d-ernald Medical
Monitoring Program, member of FHES

28) Susan Verkamp, member of FHES! éhair,local resident

29) Randy Welker, Chair of Community Reuse Organization, Greater Cincinnati Chamber of Commerce

% 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.

* TheFernald Community Reuse Organization (CR@} another board created by the Department of Energy under
the Office of Worker and Community Transition in 1996. The CROOs purpose was to deveioperedations for
offsetting economic and social consequences from the downsizing and closure of the Fernald site.




Interviewees were asked to sign a consent foriglwexplained 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 interviewsat the researchers are considered confidehtial.

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 aretavaddit

The first goal was to reconstruct the history and dynamics of the Fernald public health studies
and clearup activities. The next task was to identify the networks in the community and to
identify interviewees. Interviews were then conductechtiracterize 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 infaondlowed 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 represeatdepiction 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 mangroups that have played important roles in risk controversies and risk
communication about the public health risk legacy and the-tipamd longterm stewardship of

the site. These groups form a network within the spoldical system at local, regiohand

national levelsWe call these groupsodal networkgo 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 shaskgerceptions. 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 mkers 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 formaigin of r
perceptions and the flows of information at such small sociological scales. Finatgcogmize

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 sogolitical system network of the community that
experienced a controversy about a lose dose radiation risk. In this case studghénat is
community around the FEMP site. Each network had the opportunitfiuence the risk
perceptions of their members and of people outside of the network, through their interpretation
and reinterpretation of information, as well as their Ogatekeepesin the flow of information.
Specifically, each network had the potential to be:

® Some quotations are taken from interviews conducted as part of the Fernald Living History Project. Citations for
these quotations are givéenthe text, as they are part of public documents.




¥ 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 netwatky
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 existingf@ammation 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 expect¢hat meanings areot 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 netwatairige
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 attthracterization of the community.




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 (Figuréiiring 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 extracteduth a series of chemical processes. Waste materials
were stored ossite, 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 19700ké number of employees was less than 1GMEPA 2000.
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Figure 1. Location of the Fernald site and surrounding area

(Reference: ATSDR 1999a)
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Operations at the Fernald facility resulted insite and offsite contamination. An independent

dose reconstruction study estimated uranium and radon released during production at the FEMP,
as $iown in Table 3 (RAC 1998). Uncertainties in estimates of releases occur because accurate
logs and measurements were not kept. Waste materials that were steitedhave been an

important source for the releases. For example, four concrete silosamsteucted to store

radioactive materials in 1952. Two of them, referred to as 68 Kilos, contain high radium

bearing residues. The dose reconstruction study estimated that 170,000 curies of radon were
released from the 465 silos (RAC 19985.In addtion, 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 5" percentile 95" 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
Radon222 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 contriimg 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
approximaely 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
Osouth plume.O DOE provided bottled water for residents in the south @amata 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 withcertain area were

eligible to have the initial installation of the water service paid by DOE.

To address ogoing environmental health risks from these and other contaminants, remediation
work has been conducted and planned. They include the WissReRedial Action Project,
capping and placing berms around the silos to reduce radon releases, and facility closure and
building demolition. High level wastes are being shippesidf. Onsite engineered disposal

cells are being filled with wastelsat meet specific acceptance criteria. Mainly, they will contain
contaminated soil and debris. No-sfte waste will be allowed in the disposal cells.

® To reinforce the KB5 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 twetK silos to cap the high radium residaesl reduce radon and radon

progeny emissions from the silos. A third silo contains leleel 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 Morganghesadiment 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 tommgllages. 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 exggehat 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 longsaothe 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 housgunits resided within 1 mile of the site boundary (ATSDR 2000).

The controversies that have grown out of the FNIRGether releases actually occurred,

whether the releases posed risks to offsite communities, whether production operations should
cease anthe site closed, and how it should be managed into the fbhaee torn at the social

fabric of the nearby community. From a community standpoint, relationships have been strained
or ruined.

For example, in 19800s, when Fernald was still in produttiiene, 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 Oaaritynmembers,O 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 alpobiithe
health risk legacy, risk communication, and the clearand 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 intergatakeholder groups and
organizations.

The most active nodal networks involved with figkated communications about the FMPC can

be divided into:

¥ FMPC contractors. There have been three site contractors: National Lead of Ohio (1951
1986), Westinghase (1986 1992), and Flour Daniels (19®%resent);

¥ 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 Toxial&tances and Disease Registry (ATSDR). The
Fernald Citizens Advisory Board (FCAB; formerly known as the Fernald Citizens Task
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Force) évas sponsored by the DOE. The Fernald Health Effects Subcommittee-uwgabyset
the CDC;

¥ State government agencies aadulators. The Ohio EPA works closely with U.S. EPA
under judicial consent decrees and enforceable 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 dmoegentation 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 Facilites 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 EPAQOs 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 Faelatdd risk
communication: Ross Township, Crosby Township, and Morgan Towresiip

¥ 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 e University of CincinnatiOs Center for Environmental
Communication, and Miami UniversityOs Institute of Environmental Sciences. The project
involves community members conducting vigaped interviews with members of the
Fernald community about theirgariences. Its goal is to preserve a record of the
environmental and social impacts of nuclear weapons production aneupleaal
remediation activities at the Fernald site and in the surrounding communities. The Project
was begun by Fernald, but is ndw&ing conducted by the independent group of
collaborators. Over 120 interviews have been vi@dg@ed. Those interviewed include local
community residents, local government officials, DOE staff, and Fernald workers and
management. Transcripts of eactemmiew 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.

" The Fernald Community Reuse Organization (CR@} another board created by the Department aigignsmder
the Office of Worker and Community Transition in 1996. The CROOs purpose was to develop recommendations for
offsetting economic and social consequences from the downsizing and closure of the Fernald site.

12



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. IndividualsO feelings about
the trustvorthiness, 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 communiation activities varied significantly during the history of the site, including post
production. Prior to the 19800s very little information was provided to the communities around
the facility about what type of work was being donesda and risks. Wders 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 classifiethatfon. 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
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 Oatomic plant,O even if
they were not quite sure whiditat meant:

You really didnOt 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 wasnOt
a feed plant. When people said a feed plant we khatit meant it was a processing
plantEwe 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 federairgoeatOs 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 coummity, the health of its neighbors and workers, and

the local environment. It appears that many of these feelings were basattknowing what

13



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 wasnOt any sense that the community would be at
riskElike radiation.

In the mid19800s more information lagcto 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
abuttersO wellsDuring 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 beingedldlttruth 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 tiwat ek
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. Siegtings were expressed by many
during our interviews. For example, one person said thatO

[National Lead of Ohio] would tell us half truths and lies and if we didnOt ask the right
question they wouldnOt give us the right answer. They wouldnOt gargyyou

information. So all that made me furious when | would go to those meetings and | would
ask guestions, 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 realrmétion.

Such feelings were also expressed in Living History interviews:
| guess you donOt think your governmentOs going to work against you. lItis just
something you feel, like, well thatOs our government, theyOre our leaders, theyOll do
everything toprotect us. And it was really a sense of, as | 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 19900s the contractor, Ohio EPA, and federal ageegésto 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 Natial Lead of Ohio and Westinghouse. For example, the
Fernald Envoy Programvas established in 1994 by FleDaniel. Its purpose is to promote
Ooneon-one communication between team members and representatives of the local
communityO and facilitate tweay communication. In addition, Floubaniel has a very active
Public Relations Office.

It is in the context of sucNh risk communication activities that we discuss how social interaction
helped to shape peopleOs beliefs about the low dose radiation riskEMbn 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: Perceptons 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 radiatn exposures:

1. public health risks from historical releases during site operation and

2. residual contamination from esite disposal of wastes and the future use of the site.

Four nodal networks, and their interactions, are discussed:
1. Township Trustees iRoss, 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 thesevoeks we focus on the ways that they played a role
in the formation of peopleOs 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 &cilitator of learning of risk informatioWithin 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 nodadnkstthat
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
¥ sociopsychological dimensions of risk that were impatrtarthe 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 perceptidnysrhembers

of the network. The key factors influencing membersO 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 n&tinteracted 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 Siige 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 Tegsierm 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 | wanted to
make sue this was cleaned up in a timely manner.

| 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.

| think we have to kind of serve asvatchdog 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 donOt 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 expedences a
observations.

The following quotes illustrate how Trustees expressed their views about the risks.
Some made comparisons to other risks, such as the ObackgroundO rates in Ohio:

ThereOs never really been any determination exactly what the healtaigkiink

there is a lot of speculation about thatE Although there are health problems in the
community, | am not sure they are from FernaldEThis part of Ohio already has a high
incidence of cancer and a lot of it is just living in this industrial yalle

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 shire much

greater if I'm in the ocean than if I'm sitting here talking to youEWe'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 ittgondtfor
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:

| quite frankly don't have a problem with the lbevel radiaion. | 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 Eieey were not static. New information
and a renewed faith and trust in FEMP managenmehtegulators played roles in the evolution
of risk perceptions. For example, this quote illustrates evidence for learning by trustees:

Trustee: | don't feel that the contamination threat to the community was as bad as at one
time | 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 | tend to believe that it's
not as bad as | thought it possilalyuld have beenEl 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 tookEl was kind of horrified at
all the things sitting around. [Now] you can really see cleanup kieingE.Everything
is much, much cleaner. Looking good, | Om 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 kearning of riskrelated information among LGOs that played a role in formation
of their risk perception and

2. mediated the transfer of rigklated 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 newelatkd
information.

Trustees as learners of risk information

Trustees received riglelated information from a variety of sources. They actively sought out
information. Thanformation 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 irhportsk
perceptions.

In the 19800s Trustees knew very little about the site. They wer®eftpacially at the
beginningbin 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 Wwasg 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 aboat wlas going on. A lot
in the community thought we did, but | mean, we were in the dark just like they were.

| mean people didn't know and they werenOt willing to tell us what was going on out
there, at first. It took a long time before we actually sthgetting the facts. We got a lot
of suppositions, no facts.

In December of the year of the dust collector leak | was interviewed, a television crew
came out here and 10ve only been in office maybe eleven months and of course never
been interviewed ordd
a TV camera or anything like that stacked on my face, and all that occurred in December of that
first year | was in officeE[They asked] how I felt about the situation and at the time the
operators of the plant, | felt strongly that they were truthfidl &lling the community the
truthEl made a commitment on the air that | was with [National Lead of Ohio] and that |
believed what they were telling us and so forth, and | am sure the situation isnOt bad, and kind of
stuck up for themEl was being interviesd as a trustee so | stood behind the company and of
course that was aired all over and | 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 infemation came from the FEMP contractors and the DOE. Trustees attended
meetings with DOE officials, Ohio EPA officials, and FEMP management at public meetings.

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

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

| 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 trey 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
whatver, all these measures, so that nobody understands accept people that deal with it.

In more recent years, the Trustees relied heavily on fanieldernald Envoy Program,
established in 1994. Its purpose is to promote-Oo@e communication betwa team
members and representatives of the local communityO and facilitatagnammunication. In
the Envoy Program, Fernald employees act as formal, designated liaisons with stakeholder
groups, including Township Trustees. Trustees received infamfitm the liaison and they
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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 | know he
comes once a month, and hesoabn 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, | think we've gotten a lot more information, and | think he's taken a
lot of our concerndack 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 EnyayrPro
liaison and the Township Trustees played a key role in how risk information was undé&rstood
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 trustesdpas 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 E come to the meeting and then
tell theanswer. But the trust level was so low that the community people out here didnOt
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
answerand 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 cordactor 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 siteOs risk management:

HopefullytheyOre being a lot more honeshwis. Communication is much better.

When there are problems they do call the TrusteesEl think thereOs a lot more open
communication that there was in O84. Rdfeeits honest and above board. Wape

nothings being concealed. Thesenlike they reallyare trying to work with us and

avoid any more scandal and any more scenes with newspapers and reporters gathering
around. ltseemdike theyOre much more cooperatitAmpefully, thatOs whatOs going on.
(Harper, pg. 21; emphasis added).

I'll never be cavinced, ever in my life, that the DOE is cleaning this up for my people. |
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 Feelatdd 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 meetirmae $rustees 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 th€®©E intentionally created a situation where people felt
overwhelmed by the amount they needed to learn:

You know, they have overwhelmed me with information, and | mean that in a snide way.
They've given me more information than | could possibly ever comsuhave an office

at home, and | have a file about that size, oh that's not counting the things I've thrown
away. | just have so much information that | don't understand. I'm sure a lot of people feel
that way, and | 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 FernaldTawnship 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 Fenald 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 anymeople go to FRESH

meeting for information. Right now the trustees are focused on keeping this highway out
of the township, | mean, the focus of the trustees is constantly changing. Sure, during
those hot years so to speak, | mean, that was our mais lboceven at that time we had
problems, emergency service problems. So we couldnOt sit there all night and just talk
about Fernald cleanup. It was a segment of our meeting and then weOd moved on. Now
FRESH has a segment in our meeting. They have a raepatige there, and theyOll 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 thingE Or even a question that could be funneled to them
too, like theE you know, one of the K65 silos@®ing 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 OweOQll get an answer for you on that® or we can contact [Envoy
Program liaison] if we wanted to, he could conaelband 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 résiohetine
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 pedp 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 riskrelated information. They also relied on infal relationships. For example, a
Trustee felt he received more information from informal interactions in this small rural
community than from other OofficialO sources like DOE or the site contractors:

| know that at one time there was a guy, | won't th@rhis 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 thatdw 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.

| know a lot of people that work there now and workedelerough the clean up process
and | talked to them first hand so | 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 peasof 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 als 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, Saéty, and Health (FRESH)

FRESH is a key community group stakeholder, described as OwatchdogsO of FEMP. Established
in the mid1980s, FRESH has emerged as a powerful voice in all issues related to Fernald risks
and environmental management, including puibdalth 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 Ocore members.O The core members consist of longtime
members who are Hidy 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 destaoll

uranium release and to the news that residentsO 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 Operipheral members.O Over a 100 indipajudues 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 communitiesyensity 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 beingshas a group

by DOE and Fernald managemeting 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 thats\WwRESH 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 thaist stood up, and

started asking these questions, and they finally started answering.

In this context, people became very anBand they began to organize:

[What I first heard was] that there had been a release at the Fernald plant. When they
saidthat there was this release, that there was no real problem, | didn't believe it. So, |
had heard that they were going to have this public meeting at Crosby Elementary. | went
to that meeting to get some more information, and | wasn't real happy with éeatl
because | went and specifically asked one of the scientists that were thereE Ol grow a
garden and | feed this produce to my children, can you tell me with certainty that there is
no risk to my kids?OE and he kind of hemmed and hawed and he tesalgif'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 siteE If the scientists couldn't give me the
hundred percent assurance then | knew | had to look into it to stehefrisks 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,
Owhy donOt you keep your mouth shut, you are destroying our property values.O They
didnOt say it in those exact words but you got the inclination and that is whaetrgy m
So everywhere we went, we werenOt 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 anet jusay. That is
what they wanted. They didnOt 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 undersiod 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 Fethaldhei
nuclear weapons production system, or the workers. They made a clear choice to not be Oanti
nuclearO but rather to focus on health of the community. This effort was described in Living
History interviews of core FRESH members:

If | went in the @or screaming and ranting and raving, ban the bomb, no more nukes, you
know, that | wasnOt gonna get anywhere [with important political figures]. That they
were gonna just kind of disregard me and not listen to what | had to say. So, [FRESH]
made a consous 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 Bdhagcared about our
environment and care about our community and cared about our issueO (Crawford, pg.
11)

[peopk in the community] still have the impression that we as the FRESH group are
activists where the CAB and the CRO are more community orientedE.l donOt like the
word activist. | am just a concerned citizen. | am concerned about my familyOs health
and safgt. And | wanted their health and safety to be secure. And then too if my
communityOs health and safety isnOt well, my familyOs health isnOt well. (Yocum, pg. 6)

According to a core FRESH member we interviewed, DOE attempted to paint a different picture
of FRESH, and influence the communityOs attitudes toward the group. DOE tried to characterize
FRESH members as Oactivists,O 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 regrring 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 troakégss.

That wasat 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,
andso 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, FRESHOs approa@hand their apport of workers concerned about losing their jobs
when the site switched from production to clegnfocusbhelped to build a more positive
relationship with workers and the unions.

It wasn't easy here sometimes saying, OHey, there's a problems® $aTe of the

workers thought Oyou are going to shut this place down and nobody's going to have any
jobs.O They werenOt happy with community people who they thought didn't know
anything getting involved with-# especially a bunch of housewifey womdndidn't go

over real good with some of them. But over the years employment has gone up, not
down. | 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 thstrrgunting 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 careabydatls 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 tadcal 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 ahobservations.

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 undeistanf 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 tivezarly 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 thatitasy

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 nodebriet In the 19800s she, her

husband, and child rented a home abutting the site. In 1985 they discovered that the DOE had

been testing their well for contaminafsvithout their knowledg®for several years. In her

Living History interview she descis how she discovered, upon returning home from work, in

1985,
a man climbing out of our well. A man in a white Ejump suitE.he wouldnOt talk to me.
He would not answer my questions. He would not look at me. He had water samples in
his hand and | doggehim all the way to his little white van that said OUS Department of
EnergyO on the side of it. And he would not talk to me at all. And | think that played a
part in making me more angry. You know, | am this ranting, raving, angry housewife
now, who isfurious. 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 assatssat®ut 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 Hetdttl 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 residentsO class kstisuit 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 statingatithere are no safe levels of radiation exposure was
particularly memorable to one of the FRESH members we intervigwed.

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 abiinfation. | took notes. | got a big
notebook to write that all down, and | spent a lot of time writing. And | always like facts
and figures, that is just a part of me, so | would write that all down and it was alarming,
really. That is where the alarm coinefor me.

The specific healthelated concerns of core FRESH members are for cancer arghnoer

health effects from radiological and chemical contamination. They believe that there are health
risks, but that they are not always measurable to ad@glee 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, 2000ATSDR 2000Q. For examm, a peripheral FRESH member stated that:

8 In the Fernald lawsuit settlementetBOE OAdmit 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 effecisrozing 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 effectsEO (Fernald Litigation Master File Numb&i86-0149, Admission #89)
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| 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 O60s. There are a lot of confounding
factors, smoking and other healitehavior issues that make it tough to pinpoint exactly X
amount of cancer was caused by this radiological [release]. One thing that | am growing
increasingly concerned about is some research that is coming to light here with non
cancer or noitancerous itless 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 thathe other thing too, we keep talking about cancers, and people
keep thinking, keep relating, well I don't have cancer, but yet | have this other iliness. So
they don't realize that radiation doesn't only cause cancer, there are-ttennerous
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 hardottell. 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 mucbdaler. 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. Ottesrhmical
concerns, suchs costeffectiveness 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 tokeep everything as public as possible.

We looked at [cleainp 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 facsnglayed 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 dtakder 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 risknformation
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Oftentimes members of FR&H were receivers of risk communication messages. FRESith
core and peripheral membddsvere not passive recipients of information. They were actively
engaged in learning and interpreting risk communication messages.

FRESH members worked hard tacbene 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 relatedctivities participated in a national working group of a federal advisory committee

to the CDC and NIOSH on radiation health research efforts at DOE sirether core member

was appointed to the DOE Environmental Management Advisory Board (EMAB). HFRES

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 (8.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 wask

We would come to the reading roomesftimes, 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 | was not familiar with, | would read up on
them and see how they were tethto 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 bodynd things like that.

An underlying rationale for a focus on learning within FRESH was that core members felt that
they had to be welhformed in order to be credible participants in decisitaking processes
about site cleanip and health studies ofkis 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 andter 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 wereEand then we
could ask more questions. That is why we would always ask to see the information. If
there was adaring 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 importaat in t
formation of risk perceptions. Learning was not just based on individual efforts or information
per se. Relationships were critical. According to a core memberOs Living History interview:

° The Advisory Committee on Energy Related Epidemiologic Research (ACERER).
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We read a lot of books anee found friendly peopleEYou firttiese people or they find
you. And you forge relationships with them and they help to educaterpoulearn
quickly who you can trust and you canOt trust. (Crawford, pgnighasis added

Important relationships were also formed when FRESH reachéd 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 penfstbm other communities they became aware of

the interconnectedness of the Fernald clegnwith the operations and cleap of other

facilities:

In the early years, | think we were so nasve. We were saying letOs just clean this shit up
and get it ouof [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 NevadaEAnd then all of a sudden it became like,

we are shpping all of this stuff to Nevada and should we, consciously, should we really

be doing that? ArenOt 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 thatave had t

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 thatdwesult from transfer of wastesth

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 aspesits of
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
didnOt agree with, they were not high relgasesEWe 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 thértydf 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 diffebateeen 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 trustoward the agency as a whole hasn't probably chanpstll don't trust
information [from DOE]. Unless | 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 peepbknd that helped a lot. When you get to

know people and been in enough meetings and you started working on projects with
them, lopefully 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 anonymousaurces 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
onE so Lisa would get little alls-- a heads up, Oyou know you might wanna do this or do
that.O

| come home from work and find little manila envelopes in my mailbox with very
damaging information sometimesElOve got a bunch of faxes. 10ve got a lot of stuffed
envelopes with no returgddresses on themE

While the media is often viewed as a source of formdited 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. Siaoe w
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 OHuh?0
They don't get it because they don't have consistent reporters often@tniesvid the

time to really learn what was going on. | 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 sonfeoaxeand 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 knowE they acted like we should have warned tommunity. 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, Owetiere did this come from?0 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 hurtE. Then about a year later thewdhanother editorial that was praising FRESH

to the hilt for protecting the community.

Learning within FRESH was dynamiitheir beliefs and positions evolved. For example,
¥ As FRESH was formed and public deliberations began about how teupdaae die

after closure, they had a very clear position: clgathe 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 commiguitvesuid
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 osutbjisct,
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FRESH core members changed their position, and supported the option of onsite disposal
for wastes meeting certaomiteria (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. Theybegan to understand that the utility of an epidemiology study in the
community would be limited because of low power. Consequently, they supported
CDCOs decision to not do an epidemiology study. However, they opposed the CDCOs
decision to disband the B$ 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 memits have been instrumental in forming a new -pianiit,
organization that will support research and education on public health risks because
OCDC did not finish the job.O

The evolution of risk perceptions within FRESH was a difficult process. The Bsunek
preferences for optionswere 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:

| mean meeting after meetingexf meeting you know, learning and educating, and
reading documents and commenting on documents, and you know, arguing amongst
everybody about whatOs clean and whatOs not clean. And how muéyawdstegets a
little contentious at times and not eveogly 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, independergtscermd regulatory
agency staff. In addition, FRESH distributed information about the process of conducting health
studies, assessment of clagmtechnologies and alternatives, the activities of the Fernald Health
Effects Subcommittee and FCAB, anddiings 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-redkted 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 hdibecause 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 theyOve got all these scientists and docs, they are talking a totally different
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language. [Contdor 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
stageEThe challenge we made to him from day one was: Owhen you come and talk to us
you have to t& to us as lay people.O You have to speak to us in terms that your average
Joe out here understands. You canOt come in here and use these big fancy words.O

In her Living History interview, a core member made a similar observation:
And the [FRESH] boa 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 informat®ometimes they were viewedthg
source of information, because people would not hear it from other sources. As a Trustee and a
nonFRESH resident of the community stated in their interviews:

In our community, the only place you would hear this inforomatvas from the FRESH
organization.

| think originally [the CDC] just blew it off as there werenOt any health risks. | think
through the efforts of the FRESH organization, that they brought [knowledge of public
health risks] to light.

Although they wee 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 chartgigig position on the OSDF].
We took a royal beating.

Of course, peopleQOs interest in-rislated 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 stdf person noted in her interview how initial meetings about the findings from the dose
reconstruction study were wattended, but after that interest (as measured by numbers of
people attending public meetings) declined. One of our FRESH member wwesgistated

that:

There were times when more people would get invehiéthere 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 alsq sinate to say it, but

since the lawsuitOs been settled and the moneyE 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 ofdafé

FRESH as generators of risk information
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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 19800s FRESH conembers 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 Othe health mapO
grew out of the core groupOs question: what is our risk?

It was very crude. WeOd have pins, itOs 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
people®s names who had diedaoter, 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 usé@ftormation about potential public health risks in the
community that might be attributable to historical releases from FMPC. As one core member put
it: Owe felt that if we made a map someone might listen.O 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 communityEtrying to show them that there is a
problan. So we started talking about the health concerns [within FRESH], lets form
something that can be an educational toolEwe though we could use this as an
educational tool and that people could see that there are health concerns, and if DOE
could see thatere are health problems here, and also we were trying to get health
studies and get CDC and our public health department involvedEif people would start
seeing [the map patterns] they would start asking for help from these agencies (Yocum,

pg. 3)
This wasalso 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 wayhere can be that many pins on that map that close together. There has
got to be a problemEl think it does have an impact. | 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 somebodyOs
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 opsnabout 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 extensivels 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 ommunityBlocating 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 providegitimacy 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 influencecpptions 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 informarand 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 Ohad fémjs of the mapOs limitations in health studies.O When NCEH first started
to meet with community members, FRESH presented its Ohealth mapO showing pins for each
known cancer or death in the community. Staff had, according to those we interviewed,
extensie discussions about how the map data could be used in their assessments. Ultimately,
staff decided it could not be usBdhe methods of gathering the information and medical bases
for diagnoses were unscientific (e.g., lacked validation). The uncestagduld not be

guantified.

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 cleap activities onsite. They interacted with Township Trustee

in ways that influenced the communitiesO 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 havpatadias advocates

outside of and within frameworks sap 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 CDCOs Fernald Health Effects Subiitiee (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 OtheO community. For exampld@rustees 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:

| was always a littleesentful [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, ifthey can get at the truth better than us go ahead and let them. But | 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 donOt represent the view of people like the public officials.

Well, of course a lot of our information was limited to what people on siteéed 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 | don't know would have ever came out.
They have done a tremendous, tremendous job, and | can't givan@egh 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 atiortivi sociepolitical

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 OtruthO to light. They were
persuasive in controversial situations, arftbenced TrusteeOs perceptions and opinions.
TrusteeOs 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 examplas quoted above, a Township Trustee stated in regard to-the on
site waste disposal cells:

Well, actually | was hoping that all of it would have been shipped out, personally. And
there were a lot of people who, not a lot, | guess there were some pabpéally were
opposed to building that disposal cell. But FRESH, I think, felt that that was probably the
best solution to the mixed wasteEl kind of defer to FRESH, | mean, that they felt that
that was a decent solution.
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The Fernald Health Effects Sultommittee

The Public health risks from historical contamination

The Centers for Disease Control and PreventionOs National Center for Environmental Health was
asked by Congress in 1988 to consider conducting an epidemiologic study of the community
surroundng 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 ofsufié exposures, the CDC anohemunity 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 radation exposures during 199088. 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 yeaittseaiioil

report was released in Sept. 1998.

The studyOs 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 wastessih the K
silos. The highestxposures occurred in the 195@970s. Structural modifications to the silos

in 1979 substantially reduced releases of radon and its decay products fror63ts#ids. The

primary risk from radon exposure is lung cancer. Other isotopes of uraniutmosioein

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 stwdyind positive relationships between exposure and
outcomes. For example, preliminary estimates were made avalabtediscussed in a public
workshopbby 1993 (CDC 1993). Even before the study was completed the CDC engaged
independent experts and mieers of the community in discussions about the most appropriate
means for followingup public health concerns with further epidemiologic studies.

An important step of the Fernald Dosimetry Reconstruction Project was the communication of
the findings tolhe 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 lif€bdes
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 communicationg®ff®n the other hand, the CDC
acknowledged that Othe 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, whould not relate their own experiences to those
defined in the nine exposure scenarios, were left with questions about their riskO (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 CDCOs
National Center for Environmental Health-sgitheThe Fernald Health Effects Subcommittee
(FHES)in 1996. The FHES was established as a committee under the Fetigsaky

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 agnificant 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 subcommitteeThe 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 taetigbdtealth 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 @ncer, 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 198988. Risks from exposures aftate closure

were not estimated in these studies; the Agency for Toxic Substances and Disease Registry
conducted a study of OcurrentO exposures finding that no significant risks testige off

community are occurring at this time from remaining contatnon (ATSDR 2000).

The Phase 1 repoiEstimation of the Impact of the Former Feed Material Production Center
(FMPC) in Lung Cancer Mortality in the Surrounding the Commui@pC 1998) estimated

mortality risks for the community and for specific sgloups (e.g., smokers vs. nemokers,

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 dueRMPCrelated exposures werel?% with a median value of 3%.

The size of the community residing in the study area around FMPC duringl28Bwas

40,000 to 53,000 people.

The Phase 2 repdBcreening Level Estimates of the Lifetime Risk of DevelopdrgiiCancer,

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 calculaséd dre 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, vegks), and all irrigation water and air was

contaminated: Oit 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 #mated maximum dose associated with that areaO (CDC 2000, pg. 16).

The risk estimates were called Oscreening levelsO because the estimated increase in life time
cancer risks to the target organs were calculated to a) provide members of the commuaity with
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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 3D@th 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 th@Denot 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 Odid not want todsealesman.O 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 cleahat if the FHES did recommend that CDC conduct such a study, he would

have argued strongly against it within the agencyOs own deliberations and -teaisian

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 jcnidiure,

and processes. Through the intentional efforts of bring together diverse individuals the agencies
created a place @bnvergencéehat led to themergencef a new network.

The Subcommittee included 14 members representing a variety osgnocipding:

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 liaisns 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 presengatn
respond to questions from subcommittee members. A Designated Federal Official was from
CDC NCEH Radiation Studies Branch (12 meetings from June 2886ch 1999 and then
again after March 2000) and from the National Institute of Occupational Saietiiealth

(three meetings, March 192®00.
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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 cawl friction between members of the FHES and agency staff. Agency staff

defined its primary purpose narrowly as providing Oconsensus advice to the agencies on research
and public health activities at [Fernald]O (COSMOS 2001b.-by. @n the other han#HES

members identified other purpos&#s part of an evaluation project conducted by a contractor
(COSMOS 2001b, pg.-2)", a variety of purposes were expressed by participants:

1910 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 comgnoreémbers and advisory board members and was
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identifying, learning, and characterizing about health concerns in the waitgm
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 watchdogrfthe 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 sora 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. | know thers@hat major lawsuit, and | think that they wanted to somehow get
some compensation for that as well.

| think what people were looking from tkernaldHealth Effecs Subcommittee was,

we@e proven that thifsite] has impacted our family, has caused taiscer, now Wwat

are you going to do about it2hink the public was looking fasome leadership arid

answer that questiowhat are you going to do about it now? Tre®pledidnOt need a
million-dollar mmittee to beet up to give them an answerafiethat©where you got

your lung cancer, it was froffernald | hope that is not the purpose of ttenmitteeEl

think people had a higher expectation for that committee rathejustgoutting money

into a studyEl think until we get treatment for thepeople or sounder systems, | think

we fall shortof our goal. That you got your cancer frérarnald is kind of likeelling the

person that their arm hurts because they have a cut on it, | 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, infation provided through
presentations and reports, perceived quality of the decision making processes, trust in the DOE,

a cause of ifeelings within the community toward the NCEH. In part this was a result of the lack of clarity about
the purposes of the committee.

1n 2001 the Radiation Studies Branch of NCEH received a letespevaluation 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 staf
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 pekexperiences 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 sitend 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.
I0d heard about Fernald, didnOt really know anything a¥dOxitist heard the name.

Threefourths of the people in the heakffects 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 thénhegiacts... 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 | knowthat [CDC] looked at diversity and educational issues, these people
had never even been to Fernald. | mean, why would they give a damn?

The education efforts and openness of the agencies about the risks had unexpected effects on risk
perceptions amongHES 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 Opeople diedO
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 OvindicatedO by tingsitidit Ogood scienceO

found that a small risk existed: OThere was a belief that there could be a smoking gun but we
wonOt be able to find it even after spending $10 million.O

On the other hand, there were negative consequences to the opennessraged fldde 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 ntakibmbs 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 trmmunityOs OrealO 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 shoulddrave be
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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 eféecthe 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 OrealO needs of the
community remained unmet.

Risk conmunication

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
betveen 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

TheFHES was a source of rigklated 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 weemtedvbelieved

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 pARHES 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 pfoc@s®rming the

public of the subcommitteeOs 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 pulbhas, the success of these efforts are
unclear, but there are indications that not all goals were achieved, as these two quotes illustrate

| know that on two separate occasions they had a conference over at the-iefeid
Healthplex. It was more tiny to educate the medical community and | thought that was
a very nice idea. Not well attende@specially by physiciarsmostly by the ancillary
staff, nurses and the like.

Because we had meetings in the evening, they had an opportunity to cohavanieir
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 generatethatfon 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 wasrided to be a forum for learning and dialogue

41



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 Phasgsk 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 dialogber 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 themeliness 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 famivéhtyhe issues,
understanding of the history, or understanding of the relevant technical or methodological topics,
the Subcommittee had to go through a year plus process-efdselation. As part of the

education process, agency staff gave multiplesgrtions 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. Awveof 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 tlat 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 Oupfront about the quality of data and uncertaintiesO;

¥ that members askl Ostrong questionsO and QOinsightful questionsO 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 powROthat there can be an effect, but little chance of
finding it existsO;

¥ 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 Ol enjoyed
working with themO; and

¥ a cohesiveness developed among the members.

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

the Health Effect Subcommittee meetings | attended were not very well focused in terms

of agenda, they were just a series of often unrelated informppicesentations by

various scientists. And there wasnOt 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 hadone [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 saidEwhen she got
done, one of us got up and said Owhat the hell did you just say?0 lts like you are talking
way over peopleOs heads and this is not a good use ofEtime.

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 addresseelan you are talking about a
three months' time lapsedtiveen meetings], where things got misseand | think that
was a concern sometimes.

There were a couple of people on the committee that just seemed to be disagreeable about
everything so | didnOt really care for that. No matter what was being priesiesye
questioned it and | donOt 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 EOSMO

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 stafféd@vesuibjected 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 gneatthe 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 fpteisentation only
before the Fernald Health Effects Subcommittee. This scientist believes members of the
Fernald subcommittee are not as disrespectful as members of the other committeesO
(2000b, pg. B).

The type of learning within the FHES may haverbaffected 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 andk 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.
Accordingto one agency staff member, the Fernald Health Effects Subcommittee relied heavily
on Oinformal communicationsO (pd.&).

Interactions between the FHES and other networks
The FHES had significant interactions with Township Trustees and FRESH beause th
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 f¥Kask 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
cleanup and future use of trete. 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 | either attended the first day or the second day.

FHES and FRESH
On the other hand, FRESH felt that the FHES was an importanesgiurdormation 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 parti@pdtéearn. 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 membardistance 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 theldwiou They just
plodded along and there was a lot of resentment. There wasnOt clear leadership and |
think that the CDC was pushing their own agenda through this group of people.

What were perceived as really big issues for the community, weren&usig for some
of the folks on this board. And while I know we needed the docs and some of the
expertise there, we didnOt really feel like they were really looking out for our best
interest.

[FRESH member] felt that she was always discounted and | wenkere 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 doesnOt make them happy. We didnOt get the working relationship
[we wanted] and the Olets all work together and lets go th@wyonad and make these

parts fit together.O 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 aftartihoee 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 | belie\adthgory 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 membeBaunlike 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 disfespetie health
agencies.

The feeling that the FHES was not really Ofor the peopleO 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 timesiithg 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 enugh 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 daywe would argue with them about their agenda and why
canOt you do this in the evening and why canOt 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 obther 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 conwation). In summary,
FRESH never felt that the FHERNd by extension the federal health ager@ieovided full
information about the broad range of health risks in the community or created an inclusive,
accountable process. These feelings affeat@dthey responded to and interpreted findings

from the health studies.

45



Fernald Citizens Advisory Board
The Department of Energy Environmental Management Program, US EPA, and Ohio EPA
established thEernald Citizens Task Ford&TF) in 1993. Regular mdmy 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) Wha 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 giteaips in
Fernald community, including Township Trustees, local residents, workers, scientific
researchers, and business.-@&ticio members were from the federal agencies DOE, ATSDR,

and EPA. An exofficio member also represented the Ohio EPA. Members sedeeted 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 alsareenShe 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 Oindividuals participating as individuals, not just
with institutional perspectas.O

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 thawimenittee had to be very focused on

specific upcoming actions of the DOE and Fl@aniel if it was to have any effedtlany

members initially felt overwhelmed by the need to provide recommendations within a relatively
short period. The chair and consuttamaluated what intermediate decision points would be

most crucial to the determination of final remediation and use of th& k#eecommendations

are described in detail in a report released July 1995, and all recommendations save for one
representetull consensus of the boarBdrnald Citizens Task Ford®95).

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 \stes offsite;

¥ dispose of wastes meeting criteria of low level contamination in @t@ulisposal facility;

¥ accelerate remediation in response to reduced annual budgets and priorities for rapid
protection of health and the environment, and,;

¥ define futureuse of the site at a later time, but that decisions should avoid agricultural and
residential uses and that a buffer zone be established arounddite disposal cells.

The only recommendation for which unanimity was not achieved concerned wassatidispo
this is the recommendation that concerned thsitendisposal facility for wastes that were to
meet specific acceptance criteria. A local resident from Morgan Township opposed the
recommendation because he preferred that Oall contaminatedIrhategiaoved from Fernald
and disposed of§iteO Fernald Citizens Task Ford®95, 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 aboutd 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 Bernald Citizens Advisory Boaahd was given a new
charter to advise the DOE EM prograboat clearup implementation priorities; the Task Force
had been established prior to the Sfeecific 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 fue use of the site.

On-Site Disposal Facility Project

The onsite disposal facility (OSDF) is an engineered waste disposal facility located on the
northeast section of the site that reflects Othe Obalanced approachO to waste management at
FernaldO (FEMR001). 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 estabitsiibe 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 andey@mce 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 wasabout 2/3rds filled and cell 3 was aboutfiled 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 decisionligpose 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 ahe 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 followregiation, 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 guidelineblestad 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. Accorgingimediation 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 separatesiteedisposal cell

and any other uses of the propefginald @izens Task Forc&995, 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 shaw Table 3.
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Table 3.

Results of the Third Workshopb
September 26, 2000

VISION STATEMENT
Fernald Stakeholders envision a Future for the Fernald property that creates a fedevadlyregional destination
for educating this and future generations atbe 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, sagdrpartially 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 beleve 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-sitthhremediation.

To achieve this vision, we wouliké to see the following elements implemented on the Fernald Site:

¥ Adequate property to provide reinterment of Native American remains in a protectdik@aekting
that recognizes the spiritual nature of this activity.

¥ Regulated access to the ecolotiiceestored areas of the site through a series of marked and annotated
trails that can be used for harais learning and discovery of indigenous plants and animals.

¥ Development of an eproperty educational center that provides for the following:

¥ A complee 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 AmericaOs nuclear
weapons arsenal, and culminating with the current efforts of sitediation and ecological
restoration.

¥ Museumquality 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 Fernatite workers, as well as the broader social and cultural impacts on the
surrounding community.

¥ Museumquality displays and related educational programming on the history of Native Americans in

the Fernald region.

Permanent housing of the public readingmocontaining 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 environmentadnitoring results.

Detailed descriptions and displays on the Fernald environmental remediation process and results.

.'K

K K K K

[Source: FCAB Future of Fernald webpage, http://www.fernaldcab.org/FutureFernald/FOF3rdWorkshop.html]
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Risk perceptions

Risk perceptionselated 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 materialsvésemsel

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 preseatet and reports, summary

materials prepared by the boardOs facilitator, participation in simulation gamistdthe

boardOs process, perceived quality of the decision making processes, trust in the DOE and FEMP
contractors, and personal experienaas abservations.

The following quotes illustrate how FCAB members perceived the risks:

Well, there are risks and | think they are probably with low level of contamination in the
disposal cell. 1 donOt feel like the risks are high.

A lot of these plastehave not been tested over a long time period. Plastic, if you look
back in the history books, hasnOt really been around that long. That disposal cell is going
to be there hundreds of years. The durability and longevity of plastic we donOt 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 weassay i

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 useskForexample, statements made within our interviews revealed concerns about the
risks to human health and the environment as well as local economic @romtresidual
contamination

[We] are highly opposed to having walking trails and bike trails. Whoimggdo ride

their bike around the waste cell?! Once a year | do the tour, but | donOt 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 cleanipgtdt background. There is

not enough money. WeOre only taking it to a certain level. In my mind, there B risk
may not be a huge one, but there is a risk.

| guess I'm just hesitant enough about the cleanup, that they know what they'rehdbing, t

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 OOh no! WeOve got
to go back and clean something up.O The community wants to see dnaiséed EPA

really wants to see it used.

| think the controversy [about future use] is just a matter of opinion on what people want
to see it become. Elt's not about risk to me. | think the risk is at a minimum.
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For many, underlying the FCABOs disaussf the siteOs 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 ldraul we're talking tethousand

years, maybe. Sheteérm, 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 sitenat@bout 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 thdsegjgpash to leave it

remain a park, and you know, use it for a nature preserve and whatever, which | 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 ev€@rosby 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 otlgersv(thin 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 aremambers;

FCAB as learners of risk information

The chair and facilitar 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 otherOs values and to fearn abou
making tradeoffs among alternatives on multiple dimensions (e.g., costs, health risk,
environmental damage). They felt that members had to overcome their narroviesetits:

[Initially] there were people in the CAB who wanted to clean it upEOridjiné started

Oget rid of it all.O Well, there are other issues. But if you are one of these very narrow
minded person that says: Ol donOt give a ratOs butt about somebody in Nevada, | donOt cart
about Georgia, | donOt care about South Carolina, | goe@bout Cleveland, | only

care about Ross, | only care about my backyard. | want it gone.O Well, it doesnOt exactly
work out that way.

Thus, during the first six months, meeting monthly, they created an Ointensive learning periodO
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because FCAB membengeded to be very well versed in the characteristics of the site and the
clearrup alternatives being considered. The chair and consultant felt that major challenges were
to maintain membersO interest during the education process and to avoid overvthelming
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 helpeém think about different options. For example,

¥

¥

¥

they created a Otool boxO consisting of factsheets, technical summaries, and other
information. They updated the information periodically.

The designed an exercise, OCleanopoply,O to help people undbesROE tbudget
process.

They designed a game simulation OFuturesiteO to help members ¢(arehriwers) learn
complex information about environmental contamination, health hazards, and potential
future uses and to promote dialogue about options and thaaraffs (see Applegate and
Sarno 1997 for more detailed discussion of its use). As part of the simulation,
participants were required to use chose betweesiterand offsite uranium waste
disposal options while considering residual risk, budget contsty@nvironmental
damage from soil removal, and public opposition tesiba 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 conuit 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.alfew 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 incograted into the decision process. As a result, the level of trust

in this information remained high=¢rnald Citizens Task Ford®95, pg 223)

Many of our interviews, supported this view:

They need to get some technical understanding. Fortunatelyyabainderstood 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 sciehcisk? What is that all

about? And that was a big thing with us. And | am saying Ous,0 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 ukad\te

[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 afderohers
(e.g., DOE HQ, contractors, regulatofBje simulation was OrunO 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
Oepiphanies for some mieers. They realized that ideological viewpoints did not make sense.O
People who had different opinions had to engage each other, and encounter different
perspectives. For example, the FCAB consultant observed that Ostakeholders cleaned the site
from theoutside in, and technical people cleaned the site from the inside out.O 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 didnOt want to sit with@her 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 hereEAIl of a sudden we didnOt have any money at

our table, we were broke, but we had all this wastd kf 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 [clearp the site to background levels]. So we started to badger

and say weOll just go back to Congeggbwe want this much money, we were trying to
borrow money from othersO tables. And someone said this is not how we do it and we are
always trying to change the rules. But | think that was probably the time the light

dawned. [Cleamp to background lels] 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: OAfter learning a lot, they could hegeome removed from the community.O

They might be viewed as being-opted.

In an effort to minimize the percepti@or realitybthat FCAB members would become Oco
opted,O a series of community workshops were held. A set of workshops were helthduring

18 months leading up to the first set of Task Force recommendations in 1995. Later, whenever a
ObigO issue was before the committee, additional community meetings were held. One example
of such meetings was the series of workshops on future use 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 weremiers of the committee and those who were Kidhile

FCAB members may not have been-Opted,O 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 vey hard. People showed up that had never been to anything else, saying OWell,
what about horse trails [as a future use]?0 and we were all in the room just cringing.

Interviewer: People in the CAB or just FRESH people?

FCAB member: Everybody who haeen through this stuff. YouOre sitting there

bickering with all these people you had never seen before, and theyOre going Owhat about
a wading pool?0O And we are going OOh my god!O They donOt understand. They live in
the Township, so they have a rigbtdo this, people who really havenOt lived around here

as long as we have. And | also think people came in with a lot ehgelést.
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FCAB as mediators of risk information
The community meetings/workshops also provided an opportunity for the FCABidg
information about risks to the broader community. The FCAB played an important role as a
source of information for nemembers. Aside from the periodic community workshops, the
FCAB used a variety of other mechanisms to provide information tceteral public:

¥ awebpage was created, providing minutes of meetings, etc.;

¥ anewsletter and press releases;

¥ nonmembers 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 boardOs chairperson and
facilitator attempted to foster an atmosphere where individual members and theykolaple
could come to their own conclusions. The consultant was tasked with:

¥ summarizing and OtranslatingO technical information for CAB members and

¥ validating all information presented to the CAB (e.g., by DOE and contractors).
Thus, for example as méoned abovethey created a Otool boxO 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 workshop$&GAB 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 fasv 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(Gtbpeople came to each workshop.
According to the FCABvebpage

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 recommendatitims DOE
regarding issues of future useEThe 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 thaldsite

following the remediation.

The idea for the workshops emerged because some people in the community asked DOE to
consider how a Opositive legacyO could be left in the community. FCAB members wanted to
learn what was the diversity and deptlopinions 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, iagdhtr
hearing, some people in the community stood up, including some people from the Crosby
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Township Historical Society- folks that hadnOt been that active in the site to that point.
They said, we want to have a positive legacy out here, we was this in a positive

way for the community down the road and why donOt 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 comrpittked 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 hel@pril 20, 1999, May 24, 2000, September 26, 20During he
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 edzation; 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 tbk 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 comedm 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. FRAB continued to generate its own information

for informing discussions of the future use of the sita ligasibility 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 coiges and universities).

The OresultsO 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 $igagses. In particular, aumber of residents

were alarmed at the thought of public access to the site, particularly close tesiteedisposal

facility. Although such access would have minimal risks, the FCAB realized that the community
was not yeteady 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 towngds 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 im@ewed thought that the decision for-site disposal cells was actually

made by DOE in advance of the FCAB deliberatibasbelief that reflected a deep distrust of

the process and DOE:

| don't know, a lot of it seems to me like they already had aagpidnt didn't matter what

| said or anybody else said. That's the impression | got. They already knew what they
were going to do. So all of this stuff was just good PR brought on by-ttiatis my
personal feeling, they already knew what they wereglo

Early on in the CABOs existence, when | was serving on the boardEThey showed us
numerous slides of disposal cells around the world, and | thought: Owhy are they showing
this?OEANd everybody was confused running around, why in the world are wetgoing

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 dae frame

and show a frame of popcorn and then later in the movie, it works on ycaosstfious,

and | wonder if, by seeing those disposal cells that that was supposed to lead us toward
that as a final resolution to this whole problemEPushed is gsyb@o strong of a word.

| 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 beingegained émphasis addegd

If you lie to me, from that point on, | will think that everything you tell me is a lie,
because | 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 thed wemanagement or

mismanagement. At that point, | 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 takingttifiisto prove to them

that we can't keep it esite, 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. | tend to believe the thay told me that they had the plans,
because they came up with a disposal site. So | kinda think the lied to tise@arnictook

a long time for me to start to believe them again.

Distrust of the advisory board process was also reflected in the cosnofienTrustee who was
never a member:
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| am sure people are well meaning people but | think it is probably just a waste of time.
Citizen advisory boards generally are just political puppets. | have been on one myself
and generally they are looking for semitizens 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 TrusteesO opposition mellowed. \idaserviewed 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 taisite. 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:

| think a lot of people seemed to feel like, IOm glad it isi®ingsby it. And | actually

felt like some of them thought, oh, theyOre all radioactiveEl still find when | got to
government conventions or something and mention that Crosby Township is the home of
Fernald, they all kind of laugh and say well IOm dfad you and not us. So itOs 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 protithat because no matter what else we
had, we had that farm. After it came push to shove, you found out that farm wasnOt worth
squat [because of contamination from Fernald].

It's kind of a blackeye for our community. | mean it's not a building blatk,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. | mean it's not something that | feel has been
beneficial to this community. But | think it has provided a lot of jobs twerears. 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 theeedllbss 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 theatifmrhatOs there.

| donOt know why anybody would want to go out there and take any kind ofl aldekt

think | want to go there, | mean, | donOt care what people would say. | just wouldnOt want
to take that kind of a chance, really. | think the kkstg to do is just let it go. | know

they are trying to be creative and thinking of uses for the site but, again, my high opinion
is Oput a fence around it, let nature take over and forget.O
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FCAB and FRESH
The Fernald Citizens Advisory Board providedlace for FRESH to learn, to gairirash

perspective

| think when you do this work for as long as weOve done it, you begin to get some

blinders on your eyes and you only see what you want to see. And | think when the idea

of the FCAB got floated out #re, we were very overwhelmed and thinking Oboy, you

know we need some help here.O And you know, Ohow clean is clean? And Owe only have
so many resources to go t0.0 And they seated the CAB and it was a very good thing for

us because it brought in someopke who hadnOt been involved. (Crawford, pg. 18)

Initially, FRESH was worried that the FCAB was Oa way to get around the community.0 FRESH
core members were Oadamant that the CAB be balanced and that it have people on it that we
could trust.O They gad 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 gogj@od 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 aatypeople, but she talked with us so she knew the things that
were important, so that she wouldnOt 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 | dort 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 takshetders 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 haeertade 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 Owe need the money,
you owe us a cleanupland so it is definitely a differg 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-sponsor the Fute 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 sheOs been a big salvation to the worker as far as safety and jobs, whether they know
it or not. Well, you wouldnOt have had thatght if you didnOt have an opportunity to

work with [FRESH members on the FCAB], and if you didnOt have an opportunity to
understand her personality. [We] are good friendsElt takes you a while to develop that
friendshipElf | have to talk to her about sathing confidentially or if | say: Olisten |

want you to be aware of these things, is there something we should do together here?OEIt
takes a while to develop this comradery.

FRESH membersO points of view were significantly changed by their participation FCAB

in some instances. In particular, FRESH moved from a position of advocating that the site be
completely cleanedp to background levels of contamination to acceptingitendisposal of
wastes and residual risks to be managed through longtemardship activities. For core

FRESH advocates the decision to accept and advocate-fiteatisposal of waste was an
OepiphanyO based on learning and social interaction.

Furthermore, FRESH Otook quite a bit of heatO from people in the commutiisirf
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 thealization that there is not enough money in the entire
federal treasury to pay for [cleap to background levels]. We also looked at if you took
it to background, we would have had to go way off B¥ee would have a moonscape,
and gone through a whebunch of peopleOs property. The regulators have assured us
that [the agreed upon levels of residual contamination] are safe.

Interviewer: OThis is safg@ sounds like a scientific determination. It sounds from what
you just said that it wasnOt redhgt, 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 @&t levels. TheyOre 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. 1tOs a legacy. A lot of people have. digtere 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, cleamp activities, and health studies. As one interviewee who is a
peripheral member of FRES$fated:

In time, as [the FCAB] starts talking about future use of the site, | 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 letOs say for example, someone fromliRoissa realtor

comes in and starts stirring up trouBlerhat is all this stuff about this esite disposal
facility, and they havenOt been involved in the debates up to this point and they really
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could throw a monkey wrench at this. | donOt know haelldbout that. You are sort of
liberal democratic idealism would say, more participation is always better. But | donOt
know. In this case, with this sort of discussion, | donOt know what that would lead to in
terms of discussion about some of the morkrimal 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-base line [of the budget]?

Although this observation could have important implications for wivteised as a legitimate
participant in discussions of cleap, 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 ofrsstevalks 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, OFfie. site operated from 1951 until
production was suspended in 1988. The main activity of the facility was to produce highly
purified uranium metal products (Ofeed materialsO) for US defense programs. We studied the
risk communication experiences of p&ojm 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 esite 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 abowtthe 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 socialtmerks generated, mediated the communication, and facilitated
learning of riskrelated 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 it 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 nodimetworks mediated the transfer of Askated information among
members and between networks,
¥ the ways that nodal networks facilitated or prevented learning among members about
risks,
¥ non OriskO factors that were important to the formation of bel@fsthle 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 towships 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 enpkeaoh future use of

the site. These boards were points of convergence for memtmheotocial 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 peceptions. 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 experianiteagency 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 tormdtion 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 networkitlaough the ways that they affected members of each network or
their relative importance varied.

In the following sections wdiscuss six keyhemes that arise from our analysis of how the
networks generated, mediated the communication, and faciliegtedng of riskrelated

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 relationship

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 ansdifext 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 thatcharacter of personal relationships was a
critical underlying factor in the sharing of ris&lated information and formation of risk
perceptions. Personal relationships were forBadd broke®among individuals within

networks (e.g., members oRESH) 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 aboutlatkd issuesThe 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 anyfiar@ get response to their questions. The
stability of staff at FlowDaniel 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 tmimation 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 Trusteiscussed 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 otherOofficialO 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 communicadren w
important to FRESH, whose members learned OinsiderO 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 perceptonithin the nodal networks. For examptest

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 committeahd 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-Beniel 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 hampdecthttion of

trust becauspersonalrelationships were not wellbrmed, for example, with Township Trustees
and members of FRESH. In this sense, access helped to foster trust.

At the same timegyersonal relationships were not always enough to overowstitional

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@Eas an organization because of the
legacy of lies that were revealed since the 1988@anilar 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 wadsm 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
membes 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 anesae disposal of wastes)n turn, they became
more willing to listen to and consider ris&lated 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 trogirgy 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 committ In this sense, trust helped to foster access.

This dynamic highlights a third role for relationships in the sharing ofreksikted information

and the formation of risk perceptions. Social interaction in deliberative settings was a critical
mode oflearning 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 techmioahation 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 pide a place fopeople 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,

core FRESH members ddwped personal relationships with independent experts they were able
to learn important technical information about clegntechnologies 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 understoddhow well learning took place. New informationdaa renewed

faith and trust in FEMP management and regulators played roles in the evolution of TrusteeOs
risk perceptions. As another example, FRESH members developed relationships with
community activists concerned about other DOE nuclear weaponsidadilie., once called the
Military Production Network, now the Alliance for Nuclear Accountability). In fact, these
relationships were critical to FRESHOs developing understanding that they should not demand
that the Fernald site be cleangpto Obackgund levels.O From people from other BOE

affected communities they learned that wastes from Fernald would impose risks olatirs
they would not do this.

Fifth, personal relationshigacilitated dialogue and reaching agreements. The abilityref co

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 cglahips that supported listening and
constructive dialogue among members of this network. The quality of these relationships, we
learned, supported membersO ability to discuss controversial subjects and to reach agreements
(and make recommendations) aboontroversial 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
FRESHOs efforts to create a Ohealth nFEIRESH 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 slaping 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 informatiorCloGhabout

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 networkOs positions about risk. For
example, a'ownship Trustee expressed to us in an interview that he accepted, grudgingly,
longterm onsite disposal of wastes at Fernald because he deferred to FRESHOs stance on this
issue. Similarly, we observed that peripheral members of FRESH would defer tanttessif

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-redlatedinformation 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 sotie$ 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 perceptiomtlsks and those institutions. In addition, our case
study suggests that Oopenness to sharing informationO and OrespectO are two underlying
dimensions of trust, in addition to competence, predictability, caring, and commitment that have
been proposedreviously (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 o3, 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 Flowbaniel, USEPA, and Ohio EPA, worked hard to regain the trust of

the Fernald community. Inspite of the-stated belief that trust, once lost, is hard to regain, we
found that DOEFernald 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
personarelationships among members of the nodal networks and DOE staff onsite (as well as
Flour-Daniel managers®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'regtgtiu the
truth.0 We found that trust was also based on:

- perceived technical competence;

- willingness to share new information, even if it was OnegativeO;

- perceived willingness to listen and consider alternative points of view;

- consistency of informationncluding 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 critiozgptiqes 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 theamergene of trust by FRESH and Township Trustees.
We found that its remerge after a period of deep distrust and feelings of betrayal was
associated with peopleOs abiiityerify information and the basis for decisions and explore
hidden agendas, whether reaperceived.

Another issue associated with thearaergence 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 FRESHitially, FRESH wasworried that the FCAB was Oa way

to get around the community.O However, they found that their opinions about thepudibe
committee was respected. Such feelings of respect helped to gain the trust of FRESH in the
process, where they ultimately tead 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 differéntels. 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 Fl@amniel. On the other hand, they did not express
the same degree of trust towainé institutions themselves:

Othe level of trust toward the agency as a whole hasn't probably changed.O

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 tiowsird another (group or organization).

For example, some Township Trustees expressed to us continued distrust-BeD@ld.

However, as a network we found that, overall, the EF@Enhald was a trusted source of risk
information and risk manager.

The hstory of relations among the nodal networks and the risk management institutions
responsible for cleaap 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 lodte thaliDOE 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 CD(wragived as uncaring, uncommitted,
and disrespectful, even while it was simultaneously viewed as a competent and open source of
risk-related information.

In particular, riskrelatedviews 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 communityOs OrealO needs. Although CDC staff disagreed with
this characterization of what happened, the point is that thesetheesalient 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 potentigigg significant and the OrealO 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. FRESktahot have input into how the Subcommittee was formed and who
would serve as membeaunlike 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
communitywere 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 exactrdaiew 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 néiRESH members ohé 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 iated 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 beell-informed in order to be credible participants in decisiaking

processes about site cleap and health studies of risks from historical exposures. In the end,
FRESH was viewed as a credible source of information; sometimes they were vidhed as

source of information. Within other networks, some individualOs 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 weaknesseewii@pgical 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 acteraged 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
reguators, 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 frsi@r tofin

wastes. Within the networks created by the advisory boards, FRESH mé&raksesgll as

Township Trustees learned about, for example, dose reconstruction and health risk assessment
methods, the concept of statistical power, budgetary issues|eamip 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) ang tdovats. Its

members, too, understood the neetidaveltinformed if they were to play a useful role in
decisionmaking 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 mss{rang

support of a complete clearp of the site after closure. As they learned nitwgether-- about

the technical feasibility of such a goal, the economic costs, ecological impacts, and consequences
to other communities that would receive remdwastes, 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 theireis 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
contamin&ed 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 methadd 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 CDCOs decision to
not do an epidemiology .

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 degre to which networks involve themselves in particularret&ted processes,
including formal deliberation and informal community organizing and risk communication, has
implications for the ways they help to shape risk perceptions. Similarly, how theyustwho

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 iOSDF, and subsequent to its planning and construction, many Township
Trustees were actively engaged in seekingmtited information and discussing risk
management options. Those we interviewed have now turned their attention to the future use of
thesite 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 theeselvey 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 topitutther research: how does the timing

and degree of involvement of different networks in-nislated communications affect the

formation of risk perceptions?

Second, members of the nodal networks often found themselves overwhelmed by information.
Sonetimes 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 subcomatte@srking

groups. The FCAB relied on a facilitator that received high marks for his abilities as a Oscience
translator.O On the other hand, the Township Trustees and FRESH formally assigned specific
individuals to focus on particular topics. WithiTawnship the Trustees selected one member

to attend to Fernald clearp 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, cleanp technologies, cleanp budget, political organizing and networking) and b)

by people selselecting as core or peripheral members. These kinds of structural arrangements
suggest two topics for further research: a) how is critical information shattdd @inetwork?

and b) how important are Okey individualsO 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 offteir voice. OVoiceO 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 viewsio@egaiasiveness.

Second, as a group gains voice they can gain the power tofespetikers. 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 pleeral 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 thewis of Othe community.O 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 themsekes not as activists or OhystericalO housewives. They made a clear choice to not
be OanthuclearO but rather to focus on health of the community. According to a core FRESH
member we interviewed, DOE, site contractors, and Trustees all attempted ateotoegamt a
different picture of FRESH, and influence the communityOs attitudes toward the group. DOE,
for example, tried to characterize FRESH members as Oactivists,O a rhetorical move resisted by
FRESH because of the way that term was reacted to ioenés 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 Othe
community.O Trustees spoke of their discomfidth not being perceived as fully informed
spokespeople and representatives of the commuratyen while FRESH was viewed the

source of information, because it has access to information that was not available to others and
even while simultaneoushgespected 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, thetwork 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 incidee of cancers and other diseases. This resulted in the creation of a
Ohealth map,O 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 GlennOs 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 communitgdilioa, 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 Townshipistees, 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 perceidfCAB 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 precludetam uses (e.g., bike riding). As in the case of FRESH,

the FCABs efforts to gather input from nrarembers may have played an important role in how

it was perceived within the community.

The generation of riskelated information was not a role playedddl 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 resourcesFor 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 aboasjgsrceptions 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 toegierate 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 netviksracted 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 creatirgtmosphere where individual members

and the whole group could come to their own conclusions. Each member was provided with a
Otool boxO consisting of factsheets, technical summaries, and other information; this Otool boxO
of documents was updated petically as new information, reports, etc. were made availdble.

this sense, the networks played the role of a channel of risk communication messages.

The sendereceiver model also characteriZesrors" of interpretation between senders and
receives 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 funatioommunication. 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 aswdtreSthe 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 activitieare "rational" (Wertsch 19900ur 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 aoeépreserved completely as information isyaded 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
FCABOs tool box was basedsommarizing and Otranslatirtg€hnical 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 additj 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 ProjectOs efforts to understand and manage 1) public
health risks from hisrical 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 repogted her
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 aE@abcience

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 tleewaised 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 factorstapiléglj
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. Howeawether 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 theextries and site contractor. The importance of Oopenness in the
sharing of informationO 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 attrilbutions o
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 ovéetneed 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 (Depb@97) With increased attention to the need

for OanalytigeliberativeO 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 thahtlereceiver 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 applyeanative 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 generatedelated information, and that such
information caild 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 theitorrohtisk
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.
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Fifth, we discussed two networksthis 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
theybecame 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 neprofiingroup 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, andpgberial 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 netkol'et, 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. Siarly, 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 supgrof networks.

Final conclusions

The case study of the legacy of radiological releases from the Fernald nuclear weapons facility and
efforts to clearup and understand their effects explored the ways in which peopleOs participation
within social netwrks 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 tstrddted and interpreted for

the members of the network. They also provide opportunities for people to learn and play more
informed roles in riskelated decisioimaking and management.
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Appendix A: Interview guide

In this interview, we will be asking you abauseries of events or issues that occurred during the
clearrup and public health assessments at Fernald.

Iterate through questions3l, 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.qg., future use is a current issue, setting of seilkandards is a past
issue).

1. Tell us, briefly,what happenedduring
a) the planning and development of the onsrestedisposal facility?
b) setting of soil clean up standards?
c) CDCOs 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 isd)2 (a
The purpse here is to bring the personOs mindset back to the issue. We are not necessarily
seeking information at this stage, but we wonOt ignore new information, obviously. Keep this
discussion short!

2. As far as you are concernedhat was this issue about (al)?
Probes

Risk and danger?

Trust and mistrust?

Community and economic development?

Accounting for past harms?

K K K K

3. Talk a little bit about/our take on this issue (ed).

Probes

What do you think about the health risks? (their risk perceptions)
What kind oimages 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 officialan do about anything at all or are their
hands tied?

¥ What information and events were important in shaping your views?

K K K KKK K

If they mention trust:
¥ |s trust an issue because there is:
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no satisfactory way to discuss the risks?
Control or eliminate the riskswling the near term?

4. Whatother issuesdo you care about? Where do these four fall in terms of its importance to
you given all the things you care about?
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For the following questions, focus on the most important issue(s) to the interviewedrfa

Quedion 1)

5. What opportunities did you have to discuss these issues with other p&apig/du 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 graups

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 esployee

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?

K K K K

K K K

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

6. Now we would like to talk abowvhat 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 faocdace 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 chareterize 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 agencyleg?ee

Did you think that the discussions were well informed technically?

Were people able to talk about ntathnical issues and concerns?

KK K KKK KKK K

7. Now we want to discugbke way that information was brought into these settings What
are the different sources yduwaw 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.)? Howvould 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 anothey I@cgl environmentalists and the
facility managers)?

8. Do you know of anytandardsthat 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 adequats level
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 &edar making management
decisions about these issues?

If science is not enough, what other standards and values ought to apply?

9. Is there anythinginique about this regionthat we need to know about in order to
understand why these issues unfolded énrttanner that they did?

K K K K

.'K

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, Ogood
neighborO, a mystery)

Multiple townships, agencies, etc.
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10. Now weOd like you to reflect on how yopinions 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 (ad)

¥

K K K

What is your opinion right now about thssue?

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 theare 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 intyopinion?

How would you describe how other people in the commubitgt Facility employeeBgenerally interpret

this issue?

Does this differ from how Facility employees interpret the danger associated with this the issue?

How have views, opinions reghing the issue in the community changed over time?

Why do other people in the community care about this? Or not?
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