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Risk, Media, and Stigma at Rocky Flats 

James Flynn,’ Ellen Peters,’ C. K. Mertz,’ and Paul Slovid 

Public responses to nuclear technologies are often strongly negative. Events, such as accidents or 
evidence of unsafe conditions at nuclear facilities, receive extensive and dramatic coverage by the 
news media. These news stories affect public perceptions of nuclear risks and the geographic areas 
near nuclear facilities. One result of these perceptions, avoidance behavior, is a form of “tech- 
nological stigma’’ that leads to losses in property values near nuclear facilities. The social ampli- 
fication of risk is a conceptual framework that attempts to explain how stigma is created through 
media transmission of information about hazardous places and public perceptions and decisions. 
This paper examines stigma associated with the U.S. Department of Energy’s Rocky Flats facility, 
a major production plant in the nation’s nuclear weapons complex, located near Denver, Colorado. 
This study, based upon newspaper analyses and a survey of Denver area residents, finds that the 
social amplification theory provides a reasonable framework for understanding the events and 
public responses that took place in regard to Rocky Flats during a 6-year period, beginning with 
an FBI raid of the facility in 1989. 
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1. INTRODUCTION 

Ths article examines one of the more dramatic yet 
poorly understood claims about the impacts of nuclear 
science and technology, the stigmatization of places as- 
sociated with a nuclear facility. In this case, the facility 
is a nuclear weapons site and the associated places are 
residential properties. The studies reported here focus on 
a dramatic news story about conditions at the Rocky 
Flats, Colorado nuclear weapons facility. The studies are 
conceptualized within the social amplification of risk 

and provide an analysis of both newspaper 
coverage and a survey of actual and potential home buy- 
ers in the adjacent metropolitan area. 

The development of public responses to the dangers 
of radioactivity has a long history. Nuclear science and 
its technologies are among the great achievements of the 
twentieth century-at once magnificently impressive and 
greatly feared. The fear emanates from the massive de- 
structive power of nuclear weapons and from the dan- 
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gers of other sources of man-made radiation. Short- 
andor long-term exposure to radiation results from nu- 
clear medicine (e.g., X-rays, radiation therapy, etc.), nu- 
clear power, nuclear weapons, and the disposal of 
nuclear wastes. Although some advocates of nuclear 
technology argue that small doses of radiation are good 
for human health, and others think small levels are ac- 
ceptable, a number of scientists believe that almost any 
exposure presents some health risks.* 

* Several authors have argued that low doses of radiation may be ben- 
eficial to health. See, for example, recent comments by Wolfe (Ref. 
3). A recent issue of the Belle Newsletter presented a paper by Heik- 
mann and Wilson (Ref. 4) that argues for a policy of assuming low- 
dose linearity of response to radiation and chemicals. Thls was cri- 
tiqued by Pollycove (Ref. 5, see especially p. 18), who argued for 
health benefits from low levels of radiation exposure. For a number of 
years, the U.S. Nuclear Regulatory Commission has considered adopt- 
ing regulations for radiation “below regulatory concern,” on the basis 
that human physiology is capable of repairing minor damages to the 
body that might occur from very small exposures to radiation. Other 
scientists believe that even very small exposures to radiation can result 
in damage to DNA and possibly cancer. For example, the ICRP (Ref. 
6) lowered radiation exposure limits for workers based on a conser- 
vative interpretation of a linear lowdose (no threshold) theory. 
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Fig. 1. A preliminary model of social amplification of risk and stigma impacts. 

Over the past few decades, the public opinion re- 
versed from support of nuclear technologies. For ex- 
ample, public opinion that once supported nuclear power 
by more than 60%, now opposes it by more than 60%.0 
This reversal of public opinion has played a role in halt- 
ing the development of nuclear power, slowed and 
stopped the search for nuclear waste sites, and compli- 
cated management of the nuclear weapons complex. 

Slovic(s) observed that laypersons evaluate health 
and environmental risks on a number of characteristics, 
which he and his colleagues analyzed with factor anal- 
ysis and combined into two dimensions of (1) dread risk 
and (2) unknown risk. Dread risks are catastrophic, 
deadly, uncontrollable, etc. Unknown risks are poorly 
understood, unknown to those exposed, with delayed ef- 
fects, etc. Nuclear power and nuclear waste were rated 
extreme on the dread and unknown dimensions. Vali- 
dation of these psychometric studies occurred when sur- 
vey respondents were asked for word associations to a 
high-level radioactive waste repository. The resulting 
images were overwhelmingly negative, dominated by 
thoughts of death, destruction, pain and suffering, and 
environmental damage.(9) 

Technological hazards with such affective imagery 
can shape individual and societal behaviors. A concep- 
tual model of social responses to hazards developed by 
Kasperson and his associates was termed the “social 
amplification of risk.”(’**) It incorporated the earlier work 
by Slovic and his colleagues on the perception of risks. 
The social processes described in this model are com- 
plex and interactive with a wide range of outcomes, of 
which stigmatization is one possible result (see Fig. I ,  
below). Basically the model states that once a risk-rel- 
evant event enters the processes of social communica- 
tion, awareness and concern about the risk often 
increases and initiates individual and group behaviors. 
Information about risk, broadcast through the mass me- 

dia and producing widespread concern, can result in im- 
portant social, economic, and political impacts. This 
social process underlies “technological stigma,” an 
aversion or shunning of places, products, or technologies 
with impacts that oRen include substantial economic 
losses.(I0) 

Public acceptance of technological hazards will de- 
pend in large part on confidence in the ability of hazards 
managers, on how well they understand and control haz- 
ards and how trustworthy they are in fulfilling their pro- 
tective duties. The history of the nation’s nuclear 
weapons complex, including Rocky Flats, have pro- 
duced serious concerns about the motives and perform- 
ance of DOE and its contractors resulting in loss of trust 
and confidence in the operations of these facilities.‘”) 

A stigmatized place, the subject of this article, ex- 
ists when people view an area as undesirable because of 
its association with a technological danger, in this case 
radiation. Such dangers, it is believed, should not exist 
and would not exist with proper procedures, controls, or 
management. Underlying technological stigma is the 
sense that those responsible for public safety have failed 
their fiduciary responsibilities and acted in a way that is 
antisocial, illegal, or immoral-they are to blame for the 
danger. The public avoids property in areas placed at 
risk by these management failures. Eligible buyers either 
will not buy at all or will only buy when prices are 
discounted or when they are ignorant of the risk in- 
volved. 

HunspergefiI2) designed a study to examine the pos- 
sible price impacts of the Rocky Flats, Colorado nuclear 
weapons plant on real estate in two nearby communities. 
The study determined that properties in the two com- 
munities experienced losses in value compared to other 
housing in the Denver metropolitan area. This finding 
was based upon (1) interviews with planners and local 
real estate experts, (2) review of analogous cases dealing 
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with hazardous facilities and conditions, (3) examination 
of real estate records and transactions, and (4) a multiple 
regression analysis of property sales data. In collabora- 
tion with this study, we examined news media reports 
and conducted a survey to see if stigmatization based 
upon perceptions and behaviors in response to the Rocky 
Flats weapons facility may have accounted for some of 
the property value losses. 

This research used the social amplification of risk 
model as the basis for an examination of risk, media, 
and stigma in connection with Rocky Flats. The basic 
hypothesis is that dramatic and highly visible stories 
about Rocky Flats mismanagement and the potential 
contamination of the adjacent communities stigmatized 
residential property in the subject communities. This 
process would provide a reasonable explanation for dim- 
inution of property values. We focused on events asso- 
ciated with the June 6, 1989 raid at Rocky Flats by the 
Federal Bureau of Investigation. This raid was an ex- 
traordinary event that created widespread news media 
coverage. News accounts of the raid and its conse- 
quences were reported over the following years with ma- 
jor stories up to the present time. 

News coverage of an event, such as this FBI raid, 
may produce stigma impacts by (1) initiating awareness 
of a danger, (2) increasing perceptions of a known dan- 
ger, (3) stimulating recall for people with latent negative 
reactions that have atrophied with time, and (4) increas- 
ing the number and geographical locations of people 
with knowledge about the danger. 

The general public response to radioactive contam- 
ination and the ability of responsible management agen- 
cies to control exposure of residents near nuclear 
facilities provide a general background to the specific 
events surrounding the FBI raid. Together with our un- 
derstanding about the role of the news media and the 
potential for technological stigma, we can structure three 
propositions to guide our research: 

1. Media coverage after the FBI raid (compared to 
before) will communicate conditions consistent 
with stigma such as high risk perceptions in- 
cluding dread, distrust in facility managers, and 
aversion to the purchase of residential property 
associated with Rocky Flats. 

2. These characterizations of Rocky Flats will con- 
tinue to exist in 1995 news media presentations 
and in the evaluations of Denver area residents. 

3. Stigma responses and behaviors will be more 
prominent for those residents who have heard of 
Rocky Flats events compared with those who 
have not heard of these events. 

2. BACKGROUND ON ROCKY FLATS 

The U.S. Department of Energy’s (DOE) Rocky 
Flats facility, located in Jefferson County approxi- 
mately 16 miles northwest of Denver, Colorado, began 
operations in 1953 to produce components for nuclear 
weapons. The plant produced “plutonium pits,” the 
triggers for nuclear weapons, during the period 1953- 
1989 (Ref. 13, pp. CO-1 1-39).(*4-16) Dow Chemical was 
the management contractor beginning in 1952 and 
Rockwell International operated the facility from 1975 
through 1989. 

On June 6, 1989, agents from the Federal Bureau 
of Investigation (FBI) and the U.S. Environmental Pro- 
tection Agency (EPA) raided Rocky Flats with a warrant 
charging violations of environmental laws. These federal 
agents impounded a large volume of records and in Au- 
gust 1989 the U.S. Department of Justice impaneled a 
Federal Grand Jury to investigate the evidence and pos- 
sibly authorize charges against Rockwell and its em- 
ployees. The Grand Jury considered the case well into 
1992 and prepared a report. Before any indictments were 
returned, Rockwell agreed in 1992 to plead guilty to ten 
violations of environmental law and paid a h e  of $18.5 
million. The Justice Department agreed not to prosecute 
any Rockwell employees.(’7) 

The FBI raid was unprecedented-no other plant 
in the nuclear weapons complex (with 126 facilities) 
before or since has been raided-and the story was cov- 
ered by national news media, including the major tel- 
evision networks. Subsequently, numerous stories 
about the raid, the Grand Jury, and conditions at Rocky 
Flats were communicated to residents of the Denver 
metropolitan area. 

Rocky Flats was closed as a weapons plant in 1992 
and designated as the Rocky Flats Environmental Tech- 
nology Site. The new mission at the facility is to clean 
up and restore contaminated buildings, facilities, soils 
and ground water while also managing the radioactive 
and chemical hazards that remain from the production 
period. Rocky Flats contains the largest inventory of plu- 
tonium in the DOE complex, about 60% of the total 

The FBI raid was not in and of itself a hazardous 
event. It did not create nor mismanage any hazard that 
existed at Rocky Flats. What it did was create public 
interest in the facility and a continuing scrutiny of its 
management. Subsequent newspaper stories encouraged 
distrust of the government and its contractors, prompting 
concerns about past, continuing, and future hazards at 
the facility. For example, one story reported how, in 
1990, the Federal government resorted to a deliberate 

amount.(’8.’9) 
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deception of state and local officials to maintain the op- 
tion of future nuclear weapons produ~tion.‘~~)~ 

This complex series of events generated questions 
about the risks to people off-site, especially in neigh- 
boring communities. Safety assurances from DOE and 
its contractors had lost credibility. One result of the FBI 
raid and the subsequent information about Rocky Flats 
was a major class action suit claiming damages to public 
health and property values. 

A motion for a class certification of plaintiffs was 
filed in June, 1993. Geographical boundaries for health 
and property claims were based on exposure during the 
operating period to radioactive isotopes, such as pluto- 
nium, in an area east and south and approximately 90 
degrees downwind from the Rocky Flats plant. The pop- 
ulation claimed for the medical monitoring class area 
was about 40,000 persons (in 1990) and the property 
value class area contained about 1 5,000 properties.(21) 

3. OVERVIEW OF THE STUDIES 

The studies reported here were conducted on behalf 
of the plaintiffs. One was an analysis of Rocky Flats 
newspaper coverage during the period 1989-1 996 with 
a special focus on the 1989 FBI raid. The second was a 
survey of Denver metropolitan area residents’ attitudes 
toward Rocky Flats and associated real estate purchase 
decisions. The purpose of these studies was to examine 
the issues of perceived risk from Rocky Flats, the media 
coverage of events and stories related to Rocky Flats, 
and to increase understanding of possible stigma effects. 

In Study 1, we examined the information commu- 
nicated to the public about Rocky Flats in the time pe- 
riods just prior to and after the raid with respect to 
stigma conditions such as attitudes and feelings of dread 
and distrust. In Study 2, a 1995 survey of experienced 
and/or potential Denver home buyers, we directly ex- 
amined home buyers’ attitudes toward Rocky Flats and 
home purchases in adjacent communities. We attempted 
to assess the impact of knowledge about the Rocky Flats 
events separately for those who had heard of the events 
(and therefore may show stigma impacts resulting from 

Reference 20 reports on the exit interview from the DOE of John 
Tuck, former undersecretary of energy, who was instrumental in ne- 
gotiating a 1990 compliance agreement between DOE, EPA, and the 
State of Colorado. Tuck said that DOE could not meet its part of the 
agreement and knew it at the time they signed but made the agree- 
ment because they thought this was the best way to maintain weapons 
production as an option at Rocky Flats. 

the FBI raid) and those who had not (and therefore may 
not show these stigma impacts). 

4. STUDY 1 

The newspaper analysis focused on three periods: 
(a) the year 1989, before and after the FBI raid (the 
“event” in the social amplification of risk model); (b) 
the period from 1990 through 1995; and (c) the period 
immediately preceding and during the 1995 survey data 
collection. 

4.1. Background on Denver Newspapers 

In 1989, Denver was one of the major metropolitan 
areas in the nation. The 1990 U.S. Census placed the 
Denver-Boulder Standard Metropolitan Statistical Area 
(SMSA) as the 22nd largest in the nation with a popu- 
lation of 1,848,319. When limited to only the Denver 
metropolitan area, the 1990 population was recorded as 
1,622,980. This population is served by two major local 
newspapers, The Denver Post (The Post) and The Rocky 
Mountain News (The News). In the 6-month period end- 
ing in March, 1991 The Post had an average net paid 
circulation of 248,493 (413,343 on Sundays) while The 
News averaged a net paid circulation of 374,009 
(432,502 on Sundays).(22r 

During the time periods in which we were inter- 
ested, The Post and The News kept index systems of 
printed articles. In 1989 (the year of the raid) articles 
from The Post were indexed consistently into general 
categories. Articles on Rocky Flats could be located by 
finding the appropriate general categories (e.g., nuclear 
weapons, radiation) and reading article abstracts to de- 
termine their relevance to Rocky Flats events. The index 
system for The News was changed on June 1,1989. Prior 
to this date, articles were filed by the Denver Library 
under general categories. Beginning with this date, The 
News articles were contained on a CD-ROM file with an 
electronic index system. The text of all published articles 
could be searched to select all articles that mentioned 
Rocky Flats (or Flats) at least once. A comparable index 
to the original The News system or to The Post system 
was not available. 

A third paper (Boulder Camera) did not have a comprehensive index, 
and its home delivery was limited to the Boulder County area. It was 
not included in the 1992 Information Please Almanac which included 
all cities with at least one paper having an average net paid circu- 
lation of more than 75,000. 
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4.2. Full-Text Article Analysis for Time Periods a: 
1989 and c: July-October, 1995 

A full-text analysis was completed for the available 
Rocky Flats articles published in 1989 in both newspa- 
pers (N = 609). For The Post this database included 46 
articles published before the FBI raid and 203 published 
after the raid. For The News it included 17 pre-raid ar- 
ticles and 343 post-raid articles. The same full-text anal- 
ysis was completed for articles for the period July 1995 
through October 1995 published in The News (N = 38). 
Articles that mentioned Rocky Flats, but not as a main 
point of the article ( e g ,  an obituary that mentioned ear- 
lier employment at Rocky Flats), were not included in 
this analysis. 

The authors developed the coding protocol, tied to 
the theory of the social amplification of r i ~ k , ( ~ ~ - ~ ~ )  and a 
coding sheet, which was refined during training sessions 
for research assistants who did the coding5 Coders were 
graduate students at the University of Oregon who were 
recruited for this task. 

After reading each article, coders recorded general 
information about the article (e.g., date, article length), 
then indicated on a 7-point scale ( - 3  = strongly neg- 
ative to +3 = stronglypositive) their judgment of the 
general attitude that was conveyed about events at 
Rocky Flats, and the most important reasons for that 
attitude. Coders also indicated whether the article dis- 
cussed exposures to radiation and whether the article in- 
dicated any issues of trust or blame in the Rocky Flats 
management. Harms and benefits to people and groups 
were indicated and, finally, coders marked any demands 
made or actions taken with respect to Rocky Flats. 

4.3. Analysis of Citations with Headlines for the 
Period b: 1990-1995 

A brief analysis was made of all headlines of arti- 
cles in which Rocky Flats appeared from 1990-1995 in 
the CD-ROM files of The News. For the period January 
1990 through December 1995, the files provided 1727 
citations of Rocky Flats (i.e., Rocky Flats was men- 
tioned at least once in each full-text story). The large 
volume of articles over this time period required a brief 
and efficient overview that we addressed by doing an 
analysis of the headlines only. In addition, a headlines 
analysis was completed for all articles from 1989 sub- 
jected to a full text analysis ( N  = 609) in order to check 

Coding instruments and directions are available from the authors. 

on the reliability of coding headlines only as compared 
to coding the full text of the same articles. 

A separate and simplified coding sheet was used to 
analyze the headline items. On this simplified coding 
sheet, coders indicated their judgment of the attitude or 
affective tone conveyed by the headline on a 3-point 
scale (- 1 = negative to + 1 = positive). From the head- 
line alone, it was often difficult to determine how the 
article might pertain to events at Rocky Flats. These ar- 
ticles were coded 99 = can’t tell. In addition, coders 
indicated the general content of the headline (e.g., 
whether it mentioned Rocky Flats, environmental 
cleanup). 

4.4. The Reliability of Newspaper Analyses 

Twenty percent of the 609 articles from 1989 were 
double-coded to monitor coder reliability. Each pair of 
double-coded articles was compared, and the authors re- 
solved any differences and calculated the reliability of 
each article. The standard for reliability of full-text ar- 
ticles was set at a conservative value of 75% agreement 
between independent analyses. Coders averaged 82% re- 
liability, considerably above the standard.6 Reliability 
was calculated as a simple percent by counting the num- 
ber of correct responses and dividing by the total number 
of correct and incorrect responses. A response was cor- 
rect only if the coder circled a correct response (e.g., the 
coder circled -2 for the attitude and the correct answer 
was -2). While it was also correct not to circle a re- 
sponse that should not have been circled, this was not 
included as a correct response ( e g ,  the coder did not 
circle “distrust of management” as a main reason for 
the attitude, and it was correct not to circle that item). 
A response was incorrect if a coder did not circle a cor- 
rect response and if the coder circled an incorrect re- 
sponse. Note that this is a conservative estimate because 
the coding sheet frequently allows for multiple responses 
on a single line or table, and the coder could circle all 
or none of the responses. The coding reliability for the 
1989 database is estimated at 86% with 120 double- 
coded articles with 100% reliability (after the authors 
corrected any mistakes) and 489 articles with 82% reli- 
ability based upon the double-coded data. A similar pro- 

6Every fifth article was double coded in order to check reliability. 
Each coder was paired against every other coder in order to check 
reliability between each pair. Reliability articles were corrected, tab- 
ulated, and given back to each individual coder for review in order 
to continue training and avoid coder drift on the content analysis of 
articles. 
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Table 1. Rocky Flats Articles Published in Two Denver Newspapers 
During 1989 

The Denver Post Rocky Mountain 
(January-Dec.) News (June-Dec.) 

Total Positive/ Positive/ 
articles neutral Negative neutral Negative 

January 
February 
March 
April 
May 
June 

Pre-raid total 

6/6/89 FBI raid 
July 
August 
September 
October 
November 
December 

Post-raid total 
Total articles 

- 13 2 11 
12 I 11 
9 0 9 
5 1 4 
4 0 4 
3 0 3 

46 4 42 

- 
- 

- 
- 
- 
- 

189 5 72 I1 
74 3 26 13 
65 4 23 4 
72 5 21 6 
65 2 16 3 
49 2 12 5 
32 1 11 1 

546 22 181 43 
592 26 223 43 

101 
32 
34 
40 
44 
30 
19 

300 
300 

Table 11. A Census of Denver Post Articles in the Pre- and Post- 
Raid Periods 

Pre-raid Post-raid 

% No. YQ No. 

Days of the year 43.0 157 57.0 208 
Articles published 18.5 46 81.5 203** 
Paragrauhs published 16.2 613 83.8 3,168** 

* * p  < .01. 

cess and outcome was recorded for the full-text 1995 
articles. 

For the full-text articles from 1989, the reliability 
of the coder’s attitude judgment was calculated as well. 
The pairs of coders agreed on an exact attitude rating 
70.8% of the time (1 72 articles). Pairs of coders differed 
by more than 1-point on the 7-point scale only six times 
(2.4% of the articles). Coders rated the attitudes in the 
same direction (i.e., positive, negative) or agreed that the 
attitude was neutral 92.6% of the time (225 articles). 

The reliability procedure was the same for the head- 
lines analysis, with 20% of the citations double-coded. 
The coding reliability for the headlines database was 
about 90% (i.e., 501 citations with 100% reliability after 
the authors corrected any mistakes and 2004 citations 
with 87% reliability). 

4.5. Newspaper Analyses Results 

This section presents the results of the newspaper 
analysis chronologically in order to examine the FBI raid 
as an event in terms of the social amplification of risk 
model. 

A full-text analysis of newspaper articles from 1989 
was conducted for the periods before and after the FBI 
raid. This was followed by an analysis of the headlines 
only in the 6 years after the raid (199&1995) and a full- 
text analysis for newspaper stories about Rocky Flats for 
the time immediately before and during the 1995 survey 
(July-October 1995). 

4.5.1. Articles from 1989 

The Post was indexed consistently during the entire 
year 1989 and was therefore the best source of infor- 
mation to track any changes from before to after the FBI 
raid on June 6, 1989. Table I shows the publication of 
articles on Rocky Flats, by month, for the calendar year 
1989. While the period from June 7, 1989, when the 
first article on the FBI raid was published, to December 
31, 1989 makes up 57% of the year, the proportion of 
articles published in The Post during this same post-raid 
period was significantly higher (81.5%, p < .Ol). See 
Table I1 for a census of articles. In fact, The Post rated 
the FBI raid as the number one Colorado story of the 
year and as the number two story for the decade of the 
1 980~.(*~)  

The articles were judged for overall attitude toward 
perceptions of Rocky Flats events on a scale ranging 
from +3 (Strongly positive) to - 3  (Strongly negative). 
By averaging across articles appearing in a particular 
time period, we can calculate the average attitude con- 
veyed by the newspaper in that time period. In The Post 
articles, the average attitude after the FBI raid was not 
significantly more negative than before the raid, sug- 
gesting that the potential for stigma was there before the 
raid. The raid, however, markedly increased the volume 
of negativity. There were more than eight times the num- 
ber of negative articles than positive or neutral articles 
after the raid and the number of negative articles in- 
creased substantially (from 42 articles before the raid to 
181 after the raid). 

Not only did many more negative articles appear, 
but the representation of Rocky Flats changed following 
the raid when the hazards of the facility were more likely 
to be presented as something to be dreaded (a dreaded 
risk included characteristics such as the potential for cat- 
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Table 111. A Comparison of Denver Post Article Attributes, Pre- 
Versus Post-Raid 

Pre-raid Post-raid 
(-1.33) (-1.45) 

Average attitude % NO. Yo NO. 

Number of positive and neutral articles 
Number of negative articles 

Potential exposure to radiation 
Dreaded potential exposure to radiation 

Increased trust (contractor) 
Decreased trust (contractor) 

No blame in contractor 
Blame contractor 

Increased trust (DOE) 
Decreased trust (DOE) 

8.7 4 10.8 22 
91.3 42 89.2 181 

50.0 23 68.5 139* 
43.5 10 70.5 98** 

4.4 2 4.4 9’ 
39.1 18 59.1 120 

15.2 7 16.3 33* 
28.3 13 47.8 97 

10.9 5 16.3 33 
60.9 28 49.8 101 

* p  < .05. 
* * p  < .01. 

Table IV. Comparison of The Post and The News, Post-Raid, 1989 

ThePost The News 
(-1.5) (-1.3) 

Average attitude Yo NO. % NO. 

Distrust of management as reason for attitude 72 
Dread toward potential exposure to radiation 70.5 98 61.2 156 
Potential radiation exposures are manageable 44.9 62 57.6 147* 

147 58 200** 

* p  < .05. 
* * p  < .01. 

astrophic, uncontrolled, or extremely serious and invol- 
untary risks; see Ref. 8). These dreaded characteristics 
were associated with potential exposures of humans and 
the environment to radiation andor chemicals. A greater 
proportion and number of articles after the FBI raid, 
compared to before the raid, communicated a condition 
of dreaded risk associated with Rocky Flats (p < .01; 
see Table 111). 

Table I11 also clearly shows the increase in reports 
indicating distrust and blame of Rocky Flats manage- 
ment after the raid (p -= .05). 1nterestingly;the manage- 
ment contractor seemed to bear the brunt of these issues 
of blame and trust since after the raid the articles were 
somewhat (although not significantly) more likely to in- 
dicate that the Department of Energy should be trusted 
more @ > .35). This difference may reflect attempts by 
James Watkins, then Secretary of Energy, to address 
hazardous conditions at Rocky Flats. 

4.5.2. Post-Raid Comparison of The Post and The 
News 

Articles from The Post were selected in order to 
compare pre- and post-raid periods in 1989 because the 
Post was indexed consistently throughout that year. The 
index system for the Post was not ideal, however, be- 
cause articles were indexed by hand under general cat- 
egories, and it was therefore not possible to retrieve and 
examine any article that mentioned Rocky Flats. It is 
unknown how many relevant articles were excluded due 
to the less efficient nature of this index system. The 
News, while not indexed consistently throughout 1989, 
is a better database for article selection starting June 1, 
1989 when it was entered onto CD-ROM. This change 
in format allows searches for all articles that mentioned 
Rocky Flats at least once as opposed to being limited 
(as with The Post) to articles that were indexed under 
general categories such as “nuclear weapons.” Starting 
at about the time of the June 6 FBI raid and continuing 
up to the time of the telephone survey, it was possible 
to examine The News articles or headlines for articles 
that mentioned Rocky Flats at least once. Before draw- 
ing any conclusions that rely on data from these two 
different sources, however, we must examine the com- 
parability of articles from The Post with articles from 
The News. 

Table I shows the frequency of articles and their 
positiveheutral or negative values appearing in The 
News after the raid. Not surprisingly, more articles were 
coded from The News based upon an electronic word 
search for Rocky Flats as opposed to the manual search 
required for The Post. The general pattern of articles, 
however, remained similar. There were no statistical dif- 
ferences between The Post and The News in the average 
attitude conveyed by the post-raid articles in 1989 (- 1.5 
and - 1.3, respectively; p > .15). Other sections of the 
content analysis also were compared across the two 
newspapers during this time period. No statistical dif- 
ferences were found on issues of trust or blame in the 
management contractor or DOE (all p s  > .l). The News, 
however, did seem to be somewhat less negative in its 
treatment of three issues: trust as a reason for the overall 
attitude; dread toward a suspected or actual exposure to 
radiation or chemicals; and manageability of the same 
exposure @s < .lo; see Table IV). 

The newspaper analyses that follow come from The 
News. Based on the post-raid comparison of The Post 
and The News above, The News is expected to be some- 
what less negative toward the management of Rocky 
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Table V. Newspaper Article Database-The News 

1989 1990 1991 1992 1993 1994 1995Total 

Number ofarticles 34Y 434 304 319 210 235 225 2070 

Numberofheadlines 315 175 129 173 100 100 91 1083 

Average rating of - .64bd-.46d-.40c- .4Y d -  .44=d- .41c- .23. 

in database 

with ratings 

headline attitude 

This is based on the 7 months of 1989 after the June 6 FBI raid. 
The average attitude in 1989 based on the full text analysis was -.78 
on same range of -1 to + I .  
The average attitude is significantly less negative than 1989, p < .01. 
The average attitude is more negative than 1995, p < .05. 

Flats and in their assessments of potential exposure to 
radiation or chemicals. 

4.5.3. 1990-1 995: Citations and Headlines Analysis 

Headlines from stories reporting about Rocky Flats 
in The News files for the period 1990 to 1995 were 
coded for attitude and general content. Attitudes toward 
Rocky Flats, based upon newspaper headlines, were 
more difficult to assess than was the case for the full- 
text articles for two reasons. First, the authors did not 
examine the full text of the articles to assess their rele- 
vance to Rocky Flats events so that irrelevant articles, 
such as obituaries of former employees, were included 
in the analysis. Second, even when their relevance could 
be determined, the headlines contained much less infor- 
mation. In order to compare the ratings of the two data 
sources, The News headlines and full-text articles were 
analyzed separately for 1989. In general, the headlines 
conveyed a less negative attitude compared to the full- 
text articles (1989 headline ratings averaged -.64; 1989 
full-text ratings averaged -30; p < .0001). Still, the 
headlines often gave strong clues. The majority of the 
headlines matched the text (62.4%). An additional 
28.6% of the headlines from stories that were negative 
in the full-text analysis were classified as neutral 
(21.6?40), positive (2.0%), or “can’t tell” (4.9%) in the 
headlines analysis. These comparisons suggest that the 
headlines data base will understate the negative message 
contained in the articles. 

A total of 1727 The News headlines were assessed 
for the period 1990-1995. Of these, 55.5% (n = 959) 
were coded as “can’t tell” for the attitude because the 
headlines did not state how the articles related to events 

at Rocky Flats’ 22.2% ( n  = 384) were coded with a 
negative attitude, 18.3% (n  = 315) were coded as neu- 
tral, and 4.0% (n  = 69) were coded as positive. Of those 
articles where an attitude could be assessed, the average 
overall attitude communicated to readers was negative 
(-.41 on a scale of -1 = negative to + 1 = positive). 

From the time of the June 6, 1989 FBI raid through 
1995, a total of 2070 articles that mentioned Rocky Flats 
at least once appeared in The News. This number was at 
its highest in the 7 months of 1989 following the raid 
(n = 343) and steadily decreased from 1989 to 1995 
although the number remained high ( n  = 225) even in 
1995. 

The overall attitude conveyed by the headlines (for 
those headlines where an attitude could be determined) 
remained consistently negative throughout the time pe- 
riod although it seems to be somewhat less negative in 
1995 (average attitude = -.23) compared to the earlier 
time periods (average attitudes range from -.40 to 
-.46; all p s  < .06). As shown in Table V, a consistent 
negative attitude pattern persisted over the years follow- 
ing the FBI raid. 

5. STUDY 2 AND DISCUSSION 

The newspaper analysis clearly showed that the FBI 
raid produced more articles, especially negative articles, 
concerning events at Rocky Flats. In particular, the event 
marked an increase in articles suggesting that Rocky 
Flats should be dreaded and its facility managers should 
not be trusted. The citations analysis showed that the 
average attitude conveyed by the headlines remained 
consistently negative even 6 years after the raid. The 
results of this examination of newspaper coverage over 
a 6-year period (Study 1) indicate that the negative mes- 
sages were available to support public stigmatization or 
shunning of Rocky Flats and its communities. 

An analysis of newspaper coverage cannot specify 
however, the public’s views toward home purchases in 
communities near Rocky Flats. As a result, in Study 2 
we conducted a survey of Denver area residents in order 
to assess public attitudes toward Rocky Flats and to ex- 
amine whether knowledge of the potentially stigmatizing 
events of the FBI raid and its aftermath impacted atti- 
tudes toward home purchases in nearby communities. A 

’ Of the 959 headlines coded “can’t tell,” 923 (96%) did not mention 
Rocky Flats in the headline. Occasionally (n = 36), Rocky Flats was 
mentioned in the headline but coders still could not determine the 
article’s relevance to conditions at Rocky Flats (e.g., “Flats grand 
juror McKinley ponders running for Congress”). 
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Table V1. Comparison of Newspaper Headines 

July-October March-June July-October 
1994 1995 1995 

Number of articles 64 82 58 
Average attitude - .26 + .04c -.3Ib 

a The average attitude is based on the 2627 headlines in each period 
for which coders could identify the article's relevance to Rocky Flats 
events. 
The average attitude based on the full text analysis was -.89 on a 
scale that ranged from -3 to +3. After rescaling the attitude based 
on the full-test analysis to the same - 1 to + 1 scale used in the 
headlines analysis, the average attitude was - .3 1. 

cThe March-June 1995 attitude was more positive than the July- 
October 1995 period, p = .06. No other comparisons approached 
significance. 

Table Vn. Comparison of Full-Text Analyses of Post-Raid, 1989 
with Re-Survey, 1995 (The News only) 

Post-raid, F're-survey, 
1989 1995 

% NO. Yo NO. 

Radiatiodchemical exposure is a main issue 74.3 255 
Of these 

52.6 20** 

Exposure is dreaded 61.2 156 60.0 12 
Exposure is manageable 57.6 14.7 60.0 12 

Harm to health or environment 71.7 246 52.6 20* 
Distrust in management is a main reason 58.3 200 34.2 13* 

Decreased trust in management contractor 50.7 174 31.6 12 
Increased trust in management contractor 4.4 15 23.7 9*** 
Blame management contractor 40.2 138 21.1 8** 
Increased or decreased trust in DOE 58.0 199 18.4 7*** 

for attitude 

* p  < .05. 
* * p  < . O l .  

***p < .001. 

more extensive newspaper analysis was also done for the 
period before and during the survey. 

5.1. Media Coverage Around the Time of the 1995 
Survey 

Most of the telephone survey interviews took place 
during September 1995. In order to examine how Rocky 
Flats was represented just before and during the time 
that survey interviews were conducted, the number of 
headlines and attitude conveyed by headlines were com- 
pared for three 4-month periods: July-October 1994; 
March-June 1995; and July-October 1995. These results 
are shown in Table VI. 

Table VI indicates that headline attitudes appearing 
in the 4-month period prior to and during the time when 
survey interviews took place were similar to the same 
time period a year earlier, in 1994 0, < .75). Fewer 
articles appeared in the survey time period compared to 
the previous 4-month time period (March-June 1995) 
although the headlines were somewhat more negative 
(p < .06). The headlines from these time periods, how- 
ever, remained less negative than in previous years (e.g., 
-.41 in 1994 and -.44 in 1993,ps < .06). 

A full-text analysis of those articles (n = 38) with 
Rocky Flats as a primary or secondary point was made 
for the 4 months preceding survey completion (July- 
October 1995). Comparison of these 38 articles to pri- 
maryhecondary articles from The News that appeared in 
1989 after the FBI raid (n = 343) yielded some inter- 
esting results (see Table VII). 

The percentage of articles reporting an exposure to 
chemicals or radiation from Rocky Flats as a main issue 
decreased, as did the proportion of articles mentioning 
a harm to health or the environment in the local com- 
munity. However, the proportion of articles indicating 
dread and manageability of the risks from a human or 
environmental exposure remained the same (ps > .90).8 
In other words, the percentage of articles with human or 
environmental exposure to radiation or chemicals as a 
main issue decreased, but of the articles with an expo- 
sure as a main issue, the majority of articles in both 
years portrayed the exposures as dreaded and manage- 
able. 

To believe that the risks are manageable and to 
have trust and confidence in the existing management 
can be two different things. Issues of trust and blame 
are interwoven throughout the history of Rocky Flats. A 
comparison of newspaper articles from 1989 and 1995 
suggests that distrust and blame decreased (while trust 
increased) from the time in 1989 when Rockwell was 
the management contractor and the time of the 1995 sur- 
vey after 5 years of EG&G as the management contrac- 
tor and just after Kaiser-Hill had taken over (see Table 
VII). Specifically, a larger proportion of the post-raid 
1989 articles compared to the pre-survey 1995 articles 
indicated distrust of management in general and de- 
creased trust in the management contractor in particular 
@s < .05). 

Overall, The News articles on the subject of Rocky 
Flats during the period July-October 1995-immedi- 
ately before and during the survey interviews-focused 

Dread and manageability of the risk was assessed only in those ar- 
ticles mentioning a contamination. 
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on cleanup issues and were less negative than those pub- 
lished in the aftermath of the 1989 FBI raid. 

5.2. The 1995 Survey Methodology 

A total of 604 persons were interviewed during the 
period August 31, 1995 to October 1, 1995. Targeted 
respondents were people who were knowledgeable and 
experienced in the Denver area residential housing mar- 
ket. These respondents were defined as people who had 
an interest, knowledge, and/or recent experience in con- 
sidering or making a home purchase. The formal criteria 
were residents 18 years of age and older, currently re- 
siding in the Denver metropolitan area who have: (1) 
bought a home in the last 5 years; (2) plans to purchase 
a home in the next couple of years; or (3) been actively 
in the market for a home during the past 5 years. At the 
95% level of confidence, the margin of error for the 
Denver area sample of 416 was 5.0% and for the Ar- 
vada/Westminster sample of 188 it was 7.2%. The re- 
sponse rate was conservatively estimated at 54%. 

All interviews were conducted by telephone from 
the University of Maryland Survey Research Center at 
the College Park, Maryland campus. The Survey Re- 
search Center also developed weights to correct for sam- 
ple bias and account for conditions such as the number 
of household telephones, adult household size, and eli- 
gibility for the sample. The questions asked for evalua- 
tions of the major downwind communities (Arvada and 
Westminster) and two comparable communities located 
in other areas of the Denver metropolitan area.9 Respon- 
dents were asked about the advantages and disadvan- 
tages of Arvada and Westminster. Each respondent was 
asked about knowledge of the location of Rocky Flats, 
perceptions of the plant, and an evaluation of how the 
plant affected the desirability of homes in Arvada and 
Westminster. A question set was used to inquire about 
how distance from Rocky Flats and housing costs might 
affect the desirability and acceptability of a house.’O 

5.3. Survey Results 

This section provides a brief summary of key find- 
ings from the survey. The focus is on: (1) Impressions 

The two comparable communities, Ken Caryl and Highlands Ranch, 
were selected by an experienced Denver appraiser and are located 
southwest and south in the Denver metropolitan area. Arvada and 
Westminster are located adjacent to each other northwest of the Den- 
ver metropolitan area. 

l o  A copy of the survey instrument andor the coding protocols for full 
text and headlines analysis is available from the authors. 

of Rocky Flats; (2) Effects of Rocky Flats on the desir- 
ability of homes in Arvada and Westminster; (3) Effects 
of distance and price incentives on willingness to buy in 
the Arvada and Westminster areas; (4) Recollection or 
knowledge of the 1989 FBI raid; and (5) Evaluations of 
the legacy and safety of Rocky Flats. 

5.3.1. Impressions of Rocky Flats 

Survey respondents were asked to identify Rocky 
Flats (as opposed to the Rocky Mountain Arsenal) and 
to locate it in the Denver metropolitan area. Those who 
had heard of Rocky Flats were asked to provide up to 
three images or word associations of Rocky Flats and 
they were then asked to provide an overall impression 
of Rocky Flats using a 5-point scale from “strongly pos- 
itive” to “strongly negative.” For the Denver metro- 
politan area respondents, 7.0% provided positive 
responses, 28.3% were neutral (neither positive nor neg- 
ative), and 63.8% were negative. Only 0.9% didn’t 
know. 

5.3.2. Effects on Home Desirability in Arvada and 
Westminster 

Denver metropolitan area respondents were asked 
if Rocky Flats would make a house located in Arvada 
or Westminster more or less desirable (using a 5-point 
scale). Only 1.4% said that Rocky Flats would make a 
house “somewhat” or “considerably” more desirable, 
while 64.2% said the plant would make a house “some- 
what” or “considerably” less desirable. A third of the 
sample, 32.8%, said Rocky Flats would “make no dif- 
ference. ’ ’ 

5.3.3. Effects on Willingness to Buy in the Arvada and 
Westminster Areas 

Denver metropolitan area respondents (n = 416) 
were presented with a set of four progressive scenarios 
to measure the effects of distance and price on their will- 
ingness to buy a house in the target area. The order of 
the presentation was to move from the least costly to the 
most costly, from the seller’s point of view. The order 
and the outcome of the questions is shown in Fig. 2. If 
the respondents accepted the conditions at any point in 
the question set, this answer was recorded as their final 
outcome decision. 

The first two mitigation questions asked people if 
they would accept an otherwise desirable house located 
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QSla. 

miles without 
discount? 

NdDon’t know 
83.9% n = 349 J 

yes I Buy-a4-6 1 
milea without 

discount? 

NdDon’t know 
68.756, n = 206 1 

discounts? 

58.6% 

Accept at ~ 5 a  - 59. 
2 - 4 miles 4 - 6 miles 

miles with 
7.0%. n = 29 discounts? 9.6%, n = 40 

Fig. 2. Design and distribution of results from a question set with 
distance and discount options applied to a hypothetical house purchase 
in the ArvadaWestminster communities. 

Table WI. Price and Distance Discounts 

Accept with Mean value 
Accept without discount, with and 

discount mean value without discount 

2 4  miles n = 67 n = 29 n = 96 
$30,740 $9,270 

&6 miles n = 63 n = 40 n = 103 
$15,747 $6.084 

2 4  miles from Rocky Flats, to which 16.1% said 
“yes.” Those who said ‘Lno” were then asked about a 
house at a distance of 4-6 miles, which an additional 
15.1% accepted. 

The remaining two-thirds of the sample were then 
offered price discounts (of $5000, then $10,000, and fi- 
nally at a price of their own choosing) for a house at the 
4-6 mile distance. A total of 16.6% of the sample ac- 
cepted a combination of the 4-6 mile distance and a 
price discount. These respondents were then asked if 
they would accept the same conditions or an even better 
discount (of their own choosing) for a house in the 2-4 
mile range, which 7.0% did. Therefore, the final out- 
come for distance and price acceptance was that 7.0% 
accepted at the 2 4  mile distance and 9.6% accepted at 

Table M. Knowledge or Recollection of the 1989 FBI Raid 

Yes, No, 
respondent respondent 
had heard had not 

of raid heard of raid 

No. Percent No. Percent 

Total respondents (n = 408) 255 61.3% 153 36.9% 
Familiar with Arvada 195 76.4% 84 54.5%*** 
Familiar with Westminster 196 77.0% 100 65.0%** 
Negative impression of Rocky Flats 144 63.5% 57 62.4% 
Believe ArvadaWestminster would be 133 73.4% 52 54.6%** 

more desirable without 
Rocky Flats 

Believe Rocky Flats is a health risk 
Thought Rocky Flats had affected 

170 66.8% 88 57.3%. 
229 89.7% 102 66.7%*** 

values of property located within 
6 miles 

probably unsafe 

areas, at very small levels, 
would be a moderate or high risk 

Summary outcomes for buying a house 
near Rocky Flats” 

Would not buy at all within 6 miles 128 53.2% 62 42.5% 
of Rocky Flats 

Would buy either with a discount 112 46.8% 83 57.5% 
or without any discount 

Thought Rocky Flats was unsafe or 201 78.8% 116 75.9% 

Believe that contaminates in residential 146 70.7% 101 67.4% 

“ ( x ’  = 4 . 1 , ~  < .05). 
* p  < .05. 

**p < .01. 
* * * p  < .001. 

the 4-6 mile distance. The h a 1  outcomes for the dis- 
tance and cost incentives are shown in Table VIII. 

A substantial proportion (46.2%) rejected offers of 
distance and price at the 4-6 mile distance. In other 
words, they stated they would not purchase a home in 
that area regardless of the price discount. 

5.3.4. Recollection of the 1989 FBI Raid 

Respondents were asked a single question about 
whether they had heard of the FBI raid and the subse- 
quent $18.5 million fine paid by Rockwell. A substantial 
majority (61.3%) of the Denver metropolitan area re- 
spondents said they had heard of these events and 80% 
thought values were decreased by association with 
Rocky Flats. A comparison of those who knew about 
the FBI raid with those who did not is presented in Table 
Ix. 

Respondents who recalled the raid were more fa- 
miliar with Arvada and Westminster, were more likely 
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to say that property in these two communities would be 
more desirable without Rocky Flats, and to think that 
Rocky Flats had adversely affected property values. 
They were more likely to say Rocky Flats is a health 
risk, less likely to say they would buy a house within 6 
miles of Rocky Flats even with a combination of dis- 
tance and price incentives, and less likely to buy without 
any discount at either of the two distances specified in 
the questionnaire. 

In some cases, the respondents who recalled the 
FBI raid and those who had not heard of it, recorded 
similar responses. Both groups were equally likely to 
have negative impressions of Rocky Flats, and to believe 
that Rocky Flats is unsafe or probably unsafe. This sug- 
gests that respondents who did not recall the FBI raid 
were influenced by other accounts of Rocky Flats. On 
the question about very small levels of contaminants in 
residential areas, both groups of survey respondents re- 
corded similar proportions of moderate or high risk re- 
sponses. This question indicates that those who had 
heard of the raid and those who had not were similar in 
their basic risk values. What stands out in these data is 
the greater proportion of negative evaluations of prop- 
erty near Rocky Flats on the part of those with knowl- 
edge of the FBI raid. 

5.3.5. Evaluations of the Legacy and Safety of Rocky 
Flats 

The FBI raid and its subsequent events, such as the 
investigations of a federal grand jury and the large h e  
paid by Rockwell, produced substantial news coverage. 
Other events, not directly connected with the raid, were 
reported before, during, and after this high-profile story 
was in the news. Almost half the Denver metropolitan 
area respondents (48.9%) said they had heard of possibly 
hazardous events before the FBI raid. When confronted 
with two statements, one arguing for the present safety 
of Rocky Flats and the other claiming that hazardous 
conditions exist at the plant, over three-quarters (77.4%) 
of the Denver metropolitan area respondents said they 
thought the facility was unsafe (31.3%) or probably un- 
safe (46.1%). This finding is consistent with other find- 
ings of a negativity bia~.(~’,~*) 

on the intense news media interest in the FBI raid of 
June 6, 1989 and the subsequent treatment of Rocky 
Flats as an ongoing story. Consistent with the conceptual 
model entitled “the social amplification of risk,” the 
messages from the news media conveyed the contami- 
nation from Rocky Flats, distrust of the plant operators 
and managers, and serious concern about potentially 
harmfil health effects in nearby communities. These 
characterizations of the risks associated with Rocky Flats 
also were found in a survey of the Denver metropolitan 
area target population that made up a second part of the 
research. The survey found considerable knowledge of 
the FBI raid and responses of aversion and avoidance 
with regard to buying real property in two nearby com- 
munities. These perceptions, attitudes, and responses are 
consistent with stigmatization of property in these com- 
munities and provide an explanation for the negative dif- 
ferential in property values, which was documented in 
the HunspergeW studies. The responses of people who 
recalled or knew about the FBI raid were more negative 
than the responses of people who did not have specific 
recall of this event. 

Over the period 1989-1995, the U.S. Department 
of Energy made a number of changes in the operations 
at Rocky Flats, attempting to improve conditions there 
and modify public perceptions of the facility. Within a 
few months following the FBI raid, they replaced the 
long-term operator, Rockwell International. In 1992, 
they terminated the facility as a weapons-production 
plant and designated it as the Rocky Flats Environmental 
Technology Site. Numerous programs to clean up the 
environmental problems at the facility were initiated dur- 
ing the 1990s. Despite these efforts, the Rocky Flats 
plant and nearby residential communities are viewed 
with concern as places with significant risks to public 
health. The survey supports a finding that the FBI raid 
played a key role in the stigmatization of the target com- 
munities within the Denver metropolitan area. While 
negative impressions toward Rocky Flats were similar 
for those who recalled or knew about the FBI raid and 
those who did not, respondents who recalled the raid 
exhibited more negative responses toward the commu- 
nities and housing values associated with Rocky Flats. 
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