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Abstract

There is widespread agreement that stakeholders should be included in the problem-formulation 

phase of addressing environment problems and, more recently, there have been attempts to include 

stakeholders in other phases of environmental research. However, there are few studies that 

evaluate the effects of including stakeholders in all phases of research aimed at solving 

environmental problems. Three underground nuclear blasts were detonated on Amchitka Island 

from 1965 to 1971. Considerable controversy developed when the Department of Energy (DOE) 

decided to “close” Amchitka. Concerns were voiced by subsistence Aleuts living in the region, 

resource trustees, and the State of Alaska, among others. This article evaluates perceptions of 

residents of three Aleutian village before (2003) and after (2005) the Consortium for Risk 

Evaluation with Stakeholder Participation’s (CRESP) Amchitka Independent Science Assessment 

(AISA). The CRESP AISA provided technical information on radionuclide levels in biota to 

inform questions of seafood safety and food chain health. CRESP used the questions asked at 

public meetings in the Aleut communities of Atka, Nikolski, and Unalaska to evaluate attitudes 

and perceptions before and after the AISA. Major concerns before the AISA were credibility/trust 

of CRESP and the DOE, and information about biological methodology of the study. Following 

the AISA, people were most concerned about health effects and risk reduction, and trust issues 

with CRESP declined while those for the DOE remained stable. People’s relative concerns about 

radionuclides declined, while their concerns about mercury (not addressed in the AISA) increased, 

and interest in ecological issues (population changes of local species) and the future (continued 

biomonitoring) increased from 2003 to 2005. These results suggest that questions posed at public 

meetings can be used to evaluate changes in attitudes and perceptions following environmental 

research, and the results are consistent with the hypothesis that the AISA answered questions 

about radionuclides, and lowered overall concern about radionuclides, but left unanswered 

concerns about the health effects of mercury.
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1. INTRODUCTION

Increasingly, scientists, managers, and public policymakers are faced with solving 

complicated environmental problems that are contentious.(1) Often, parties have relied on 

risk assessment as the basis for decisions. This paradigm, used for estimating the risk to both 

human and ecological receptors, includes problem formulation, hazard identification, dose 

response, exposure assessment, and risk characterization.(2,3) More recently, however, a 

critical component of successful public policy and management has been the involvement of 

stakeholders in decisions.(4,5) These organizations recommended the inclusion of 

stakeholders in all phases of the problem-solving and management process; stakeholders 

become important aspects of management or remediation.(6) However, interested and 

affected parties usually have had little or no input into the design or execution of studies that 

examine the potential human and ecological effects of facilities, remediation, or other 

stressors. When stakeholders have been involved, it is usually in the problem-formulation 

phase. Moreover, in the past, scientists and policymakers often assumed that simply 

understanding stakeholders’ perceptions or views is sufficient stakeholder involvement,(7) or 

that imparting scientific knowledge to the public should be sufficient to improve public 

perceptions. Darnall and Jolley(8) recently suggested that public participation is less 

effective when there is a shortage of technical data.

Stakeholder involvement has often been limited to the examination of public perceptions 

about an environmental problem, but there are many ways to organize communication with 

interested and affected parties, and to evaluate such interactions.(9–11) Public attitudes have 

frequently been solicited about the siting and storage of chemical plants, nuclear facilities, 

and hazardous waste sites.(12–17) In general, scientists view the risks from such facilities as 

less severe than does the general public.(18) Further, there is a negative correlation between 

perceived risks and perceived benefits,(19) suggesting that understanding the public’s 

concerns or fears is not enough to change perceptions. No less important is the realization 

that the risk assessment process has not led to “peace of mind” on the part of affected 

stakeholders about chemical or radiological risks.(20)

While there is a general consensus that stakeholders should be involved in the problem-

formulation phase, and to some extent in other aspects of risk assessment and management, 

there are few studies that have evaluated the effects of science assessments, remediation/

restoration, or management on stakeholder perceptions and attitudes. The question arises as 

to whether stakeholder involvement in the process changes perceptions and attitudes. This 

question can be answered only under the following conditions: (1) stakeholders are involved 

from the beginning of the process, and throughout the process, (2) perceptions and attitudes 

are recorded before and after the management or environmental process, and (3) the 

perceptions can be compared qualitatively or quantitatively.
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In this article the attitudes and perceptions of Aleut stakeholders are compared before (2003) 

and after (2005) the Amchitka Independent Science Assessment (AISA) was conducted 

(2004). The AISA was designed and executed by the Consortium for Risk Evaluation with 

Stakeholder Participation (CRESP) at the request of the State of Alaska and the Department 

of Energy (DOE) to provide the science necessary to understand whether subsistence and 

commercial marine organisms from Amchitka waters were safe to eat, to understand risk to 

the food chain, and to provide information on radionuclide levels in biota that could serve as 

a basis for a long-term biomonitoring plan at Amchitka. Amchitka was the site of three 

underground nuclear tests from 1965 to 1971. While no one currently lives on Amchitka 

Island, there are subsistence Aleut communities on the nearby islands of Adak, Atka, 

Umnak (Nikolski), and Unalaska in the Aleutian Chain of Alaska. Aside from issues of 

environmental justice(21,22) that involve the potential disproportionate exposure of Aleuts to 

radionuclides via their subsistence foods, the Aleuts are also committed to protection of the 

marine ecosystem.

Particular interests for the study included: (1) whether Aleuts were concerned about 

radionuclides or other contaminants, (2) whether attitudes and perceptions changed from 

2003 to 2005, and (3) what the nature of the changes were with respect to contaminants, 

trust and credibility, health effects, and risk perception. The questions raised at public 

meetings held in three Aleut communities (Atka, Nikolski, Unalaska) were used as the 

database, and comparisons were made among questions asked before and after the AISA. 

The content of questions was examined to determine whether the types of questions asked 

differed from 2003 to 2005. This method of assessing perceptions and attitudes has the 

advantage of being spontaneous and not requiring long and lengthy questionnaires that 

Aleuts might refuse to answer, while providing a direct indication of their concerns and 

interests. The initial premise was that while people might ask more questions in 2005 than 

2003 because they had become familiar with us as visitors, the nature of the questions 

should remain the same unless the AISA itself had effected a change in attitudes and 

perceptions. Thus, the null hypothesis is tested that there would be no change in concerns 

and perceptions from 2003 to 2005; the evaluation was thus of outcome.(10)

Since one of the main objectives of the AISA was assessing whether the subsistence foods 

were safe with respect to radionuclides, one might predict that Aleuts would have fewer 

questions about radionuclides after the study than before. No such changes were expected 

for other contaminants that we did not measure (such as mercury or PCBs). We also 

predicted that people might be more interested in health effects in 2005 than in 2003 because 

we had discussed these issues with them. Particular interests explored in this study include 

determining whether trust and credibility remained the same in both years with respect to 

CRESP (conducting the assessment) and DOE (responsible for the radionuclides at 

Amchitka). CRESP made it clear that DOE was funding the study, but that CRESP scientists 

were not a part of DOE.

2. BACKGROUND ON AMCHITKA AND DEPARTMENT OF ENERGY

During and after World War II, DOE and its antecedents (Atomic Energy Commission, 

Energy Research and Development Administration) obtained many tracts of land for the 
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purpose of developing, producing, and testing nuclear weapons. With the ending of the Cold 

War (ca 1989), the DOE redefined its mission as environmental remediation and restoration, 

including the protection of environmental resources and biodiversity.(23–25) Nuclear 

weapons production ended abruptly in 1989, and the DOE established an Office of 

Environmental Management (EM) to deal with the remediation tasks on their facilities.(26) 

Since then, characterization, cleanup, and remediation of contaminated sites have been a 

national priority in the United States and elsewhere, within a framework of protecting 

humans and the environment, now and in the future.(27) Amchitka Island was one of the 

DOE sites slated for “closure” (i.e., completion of environmental management) in the fall of 

2006, and in 2006 it was moved to the Office of Legacy Management.

Three underground nuclear tests were detonated on Amchitka Island (51°N lat; 179°E long) 

from 1965 to 1971. Amchitka Island is unusual among DOE-contaminated sites because of 

its combination of remoteness, depth below ground surface of the contamination, and the 

importance of its ecological resources and seafood productivity that could be at risk if there 

were significant seepage of radionuclides from the underground test cavities to the marine 

environment. It is believed by scientists that most of the radioactive material from the 

Amchitka test shots is trapped in the vitrified matrix created by the intense heat of the blast, 

and is therefore permanently immobilized. This, however, is only an assumption, and some 

model results indicate that breakthrough of radionuclides into the marine environment will 

eventually occur.(28,29) The DOE recognized the importance of including stakeholders in its 

decision-making process,(23) but has still fallen short of achieving this goal.(30,31) At the 

start of the AISA project, considerable controversy surrounded the initial tests, potential 

risks from radionuclide seepage, and closure of the site.(32,33)

Amchitka Island is part of the Alaska Maritime National Wildlife Refuge system under the 

aegis of the U.S. Fish & Wildlife Service (USFWS). It contains important ecological 

resources,(34,35) some of which are important subsistence food.

3. METHODS

3.1. Study Areas

This study is based on the questions asked by Aleuts living in the Aleutian villages of Atka, 

Nikolski, and Unalaska at public meetings during which CRESP discussed the AISA plan 

(2003) and results (2005). These islands (Fig. 1) are approximately 1,280–1,800 km west of 

the tip of the Alaskan Peninsula. Atka (population ca 85–100) and Nikolski (population ca 

30–35) are small Aleut villages without any large commercial enterprises, while Unalaska 

(Aleut population ca 250) and adjacent Dutch Harbor have large commercial fish and 

shellfish processing plants. Dutch Harbor has had the most commercial fish landings in the 

world for several years.(36) The full Science Plan served as the initial basis for the 

project.(37)

3.2. Protocol

As part of the AISA the Aleut communities of Atka, Nikolski, and Unalaska were visited 

before initiation of the Amchitka expedition to collect biota for radionuclide analysis and 

again after the expedition to discuss the final results. Public meetings were also held at Adak 
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before the expedition, but Adak could not be visited after and so the “before” data have not 

been included, although they were similar. On each visit public meetings were held with 

elders (all three communities) and youth (all but Unalaska) in the tribal/corporation 

community centers or schools. These meetings were publicly announced by the tribal/

corporation officials putting out the word on their community radio waves, by fax, and by 

word of mouth. The meetings were advertised by more traditional means, including notices 

in the paper (Unalaska), over radio, and TV (Unalaska), postings at grocery stores and post 

offices (all three), and by personal visits to community and tribal leaders (all three). Because 

of the respect held for elders and adults within their communities, children and teenagers 

normally would not attend their meetings and certainly would not speak. Therefore, separate 

meetings were held with school-age youths in Atka and Nikolski. Attendance was high, up 

to 85% in the small communities.

In the meetings in 2003 the AISA was presented and questions and suggestions were 

solicited. In 2005 the radionuclide results from the biota collected on the expedition in the 

summer of 2004 were presented, and again people were asked if there were questions or 

suggestions about interpretation, impact, or further studies. The duration of all meetings was 

about the same (about 90 minutes) and the meeting continued as long as there were 

questions. All questions were recorded and, in essence, this study is a content analysis of 

public meetings, similar to the approach of Vining and Tyler(38) on written public 

comments.

The unit of analysis used for content code development was the questions asked during the 

public meetings. To develop a content taxonomy we combined questions that seemed to be 

similar. That is, questions such as “Is radiation bad for me?” and “Will radiation hurt me” 

were considered to be the same question; similarly, “How is radiation bad for me?” was 

considered similar to “What does the radiation do to me?”

All questions were independently assigned to one of nine categories by the authors, with a 

high degree of agreement. Categories included Contaminants (definitions of), Health 

Effects, Risk Reduction, Trust/Credibility of CRESP, Trust/Credibility of DOE, Biological 

Methods (and approaches taken for the expedition), Ecological Issues, the Future, and 

Geophysical Issues. The only questions where there was disagreement dealt with “Will you 

come back to tell us your results.” These questions were ultimately assigned to the Trust/

Credibility of CRESP category, but one of us initially assigned them to the Future category. 

While one might combine the biological methods and ecological concerns, they were 

considered distinct because the biological questions dealt with the collection of biota for 

analysis, while the ecological questions dealt with why a given species had declined or the 

definition of ecological concepts (e.g., trophic level, predator/prey). A sample of Aleut 

questions, in their own words, is presented in Table I.

The data are presented as the questions asked by category, the percent of questions that fit 

into each category by year, and the percent change in a particular type of question from 2003 

to 2005. Contingency table and goodness of fit X2 tests are used to test differences among 

categories, except for small sample sizes, where a Fisher exact test was used.
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4. RESULTS

4.1. Relative Importance of Issues

In the three Aleut villages there were 199 discrete questions asked in 2003, and 242 

questions asked in 2005 (Table II). Questions mainly dealt with health effects and risks, trust 

and credibility, biological methods, ecological issues, geophysical issues, and the future. In 

2003, questions mainly dealt with the credibility and trust of CRESP and DOE, and the 

biological methods for the study. In 2005, questions mainly dealt with health effects and 

risk, and biological methods/results (Fig. 2). There were significant differences among 

categories from 2003 and 2005 (contingency X2 = 105, df = 8, p < 0.0001), rejecting the null 

hypothesis of no relative change from 2003 to 2005. Several features are noticeable: (1) 

questions about health effects and health risks increased sharply from 2003 to 2005, (2) 

questions about CRESP trust and credibility and about biological methods decreased 

sharply, and (3) questions about ecological issues and the future each increased from almost 

zero to 10% of all questions.

Questions about whether CRESP was going to (or did) analyze for specific species shed 

some light on their concerns. The most questions were asked about Sea Lion muscle and 

liver, kelp, and Pogies (Rock Greenling) and their eggs, followed by Halibut, Octopus, and 

chitons (Black Katys). All of these species were analyzed, and had negligible levels of 

radionuclides.(39–43)

4.2. Health Effects, Risk, and Contaminant Concerns

Overall, people asked more questions about mercury than about radiation, even though the 

AISA was only for radionuclides (Fig. 3; contingency X2 = 3.62, df = 1, p < 0.057). They 

asked almost no questions about PCBs and lead, although PCBs were of interest to 

audiences in Anchorage. Secondly, while the number of questions about radiation and 

mercury both increased from 2003 to 2005, the relative percentage of questions asked 

decreased for radiation and increased for mercury (Fig. 3).

Another way to examine this question is to use the percentage increase in the number of 

questions from 2003 to 2005 to predict the increase in the number of questions in each 

category. If there were no relative changes, the percent increase in number of questions 

asked should be similar for the entire data set (all questions asked) and for the individual 

issues. This is shown graphically in Fig. 3 and tested by goodness of fit X2. The increase in 

questions about radiation (Fig. 4) matched the overall increase in questions; however, the 

percentage of questions asked about health effects, health risk, and mercury all increased 

significantly. The questions about mercury reflect all questions about mercury regardless of 

their category, including health effects, risks, and methodological questions (why can’t or 

didn’t you analyze for mercury?).

There was no difference between mercury and radionuclides in the relative increase in 

questions about health effects (contingency X2 tests), although there was for risk reduction. 

The greatest increase in the number of question asked about health risk (and reduction of 

risk) was for mercury (Fisher exact test p < 0.06), largely because few questions were asked 

in 2003 (Figs. 2 and 5). In 2003 only three questions were asked about the risk, or reducing 
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the risk, from mercury, while 24 questions were asked in 2005. There was no increase in the 

number of questions about reducing risk from radionuclides (Fig. 5).

4.3. Age Effects

Children and teenagers tended to ask more basic questions, as well as more forthright ones. 

For example, only youth asked for definitions of contamination, mercury, and radiation 

(Table II). Youth asked whether a contaminant was bad, while adults asked at what level it 

was bad. Similarly, only children asked why the nuclear tests were conducted at Amchitka, 

whether the government was out to get them, where personnel lived during the expedition, 

and what was eaten on the expedition (Table II). For other types of questions, such as health 

effects and risk, there were no significant age-related differences in the changes from 2003 

to 2005 (contingency X2 tests).

4.4. Credibility and Trust

We had expected that there would be credibility issues, both with CRESP and with DOE. 

The kinds of questions asked in 2003 about CRESP largely dealt with who asked CRESP to 

write the plan, who wrote it, who CRESP scientists worked for, who paid for the plan and 

the study, and whether CRESP scientists were independent, and there were few trust 

questions in 2005 (Table I). The questions about DOE in both 2003 and 2005 involved 

asking whether they could trust, believe, or rely on DOE now or in the future. Although the 

number of questions about trust/credibility in DOE decreased slightly from 2003 to 2005, 

the difference was small and not significant.

5. DISCUSSION

Unalaska/Dutch Harbor is a complex community with a large fishing and commerce base, 

served by daily flights from Anchorage. Atka and Nikolski are more isolated and traditional 

communities, served by biweekly flights from Unalaska/Dutch Harbor. Despite the isolation, 

the villages have modern communication, Internet access, effective telephone 

communication, and satellite television. Thus, despite a reliance on subsistence foods, 

villagers were well-informed about many topics. The schools similarly were well-equipped 

with libraries and Internet access. Several of the elders remembered the years of nuclear 

testing, and a few were old enough to have experienced the refugee years when Alaskan 

natives were forcibly removed from the Aleutians.(44,45) The latter history, now widely 

popularized, contributes to a measure of distrust of the federal government.

5.1. Methodological Issues

It is exceedingly difficult to evaluate changes in perceptions following the inclusion of 

science into the management of a charged, controversial environmental issue.(1,10) The 

approach for this study was to tally all questions asked by the residents (both youth and 

adults) at public meetings. There are several issues with the methods used in this article: (1) 

comments were solicited in a public meeting, rather than in one-on-one interviews; some 

people are inhibited in groups, and (2) once a questions was asked, people might not ask it 

again, although it might be the most important question in their minds. Firstly, the public 

meetings were held in relatively small communities of less than 150 resident Aleut 
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individuals, where everyone knew one another. Thus CRESP made the assumption that most 

people would not be afraid to ask any questions. Further, the authors spent a few days in 

each community before each meeting, talking to elders, youths, and other community 

members. Secondly, it might be argued that once a question was asked, the same question 

would not be asked again. However, this was not the case; when something was important, it 

was asked again in a different form or refined. For example, in Nikolski in 2003 (as in other 

communities), people asked about mercury five times.

Another methodological issue deals with what might have changed during the study that was 

not related to the AISA study, in terms of available information. For example, the media 

emphasis on mercury in fish over the last several years could have influenced their 

perceptions. DOE meetings or reports could have provided more information, although there 

were no DOE meetings during this time and no DOE reports about Amchitka were delivered 

to the corporation offices of these villages from August 2003 to October 2005. Community 

composition changed only slightly, with few deaths or departures and few new arrivals. 

Demographic changes were not tallied, nor was there a sign-in sheet.

Additionally, one might argue that more traditional methods (i.e., written or oral 

questionnaires) would have provided more detailed or different information on attitudes and 

perceptions. While surveys are appropriate for a number of populations,(46,47) it was deemed 

inappropriate for the present project for the following reasons. CRESP wanted to invite and 

achieve collaboration with a range of stakeholders to improve the success of the AISA 

before the expedition and improve the acceptance of results afterward. Approaching an 

isolated subsistence community and requiring them to fill out a questionnaire (or respond to 

a formal interview) would have been counterproductive to the overall goal of stakeholder 

involvement. Asking people to answer questions leads responses to some extent and, at the 

least, defines the limits of the attitudes and perceptions under discussion.(10) Conversely, 

encouraging people to ask questions allows greater spontaneity without structuring the types 

of responses.

The question of bias on the part of the evaluators is an important one.(10,48) The questions 

asked by Aleuts in 2003 were written down to make sure that any important suggestions 

about how to conduct the research were incorporated into the project, and the questions at 

the 2005 meetings were noted to make sure suggestions for improvement of the reports 

(including additional analysis of data) were captured. In both cases, all questions were 

recorded as an indication of interest, and neither Aleuts nor communicators had evaluation 

in mind at the time. In essence, this approach is similar to that of Vining and Tyler,(38) who 

evaluated public comments to forest management.

We suggest that this article provides a new and viable method of assessing concerns, 

attitudes and perceptions, or beliefs about specific environmental issues within subsistence 

communities or other communities that may resist oral or written surveys. It is a form of 

content analysis of meetings that can be accomplished relatively unobtrusively with 

permission.
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Lastly, it is impossible to truly ascribe differences in attitudes and perceptions to a particular 

management or research program because people have been exposed to other sources of 

information or actions in the intervening years. However, it does not seem that such 

additional information influenced the results of this study because there were no additional 

reports or public meetings held by DOE or other agencies during this time that related to 

radiation or other contaminants. DOE had held a public meeting in Unalaska (but not in the 

other communities) in early 2003 describing its groundwater models for Amchitka. DOE did 

not return to any of these communities between CRESP’s two visits. Further, the category 

that declined are those that related directly to the study goals (i.e., assessment of 

radionuclides by CRESP), those that were not addressed in the follow-up meeting did not 

change (geophysical issues), and those that increased were health-related interests that 

would be stimulated by a general focus on health issues, but were unresolved by the study 

(i.e., mercury, changes in populations of subsistence foods, future biomonitoring). Thus the 

results are consistent with a change in attitudes affected by the AISA.

5.2. Differences in Attitudes and Perceptions

There were significant differences in the kinds and frequency of questions about different 

issues raised in 2003 and 2005. Thus, the initial prediction of no change in attitudes and 

perceptions as measured by questions asked was rejected. People asked more questions 

about health effects and risks, ecology, and the future in 2005 than in 2003, and fewer 

questions about CRESP and biological methods on the expedition in 2005 than 2003. The 

differences were neither small nor subtle. While Aleuts would naturally ask fewer questions 

about methodology, since the project had already been completed, if hostility remained, they 

might have continued to ask why we did it a certain way. The authors believe these 

differences were due to the AISA and the presentation of convincing technical data relating 

to radionuclide levels in biota at Amchitka.

This view is supported by comparing the questions about the biological aspects with the 

questions about geophysical issues. The AISA dealt mainly with biological information and 

did not address issues of either earthquakes or volcanoes; stakeholder questions about 

biological issues declined markedly between 2003 and 2005, while there were an equal 

number of question about geophysical issues in 2003 and 2005. That is, their concerns (as 

shown by their questions) did not decline for geophysical issues (Table II). Volcanoes and 

earthquakes are hot media topics in the Aleutians because this seismically active “rim of 

fire” region has a high percentage of the strongest earthquakes on earth. While the CRESP 

study dealt with some geophysical issues, it did not deal directly with either earthquakes or 

volcanoes and, in any case, the geophysical data were not presented to the Aleuts in their 

villages on the 2005 visits.

5.3. Health Effects and Risk Reduction

One of the major objectives of the AISA was to assess food safety, and the final report 

confirmed that radionuclide levels in the vicinity of Amchitka were low to nondetectable in 

all biota examined, and that all radionuclide levels were below human health 

standards.(39–43) While people focused on details of the biological methodology in 2003, and 

asked very few questions about health issues, in 2005 a substantial number of the questions 
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(38%) dealt with health effects and risk reduction (both for radionuclides and mercury). 

Rather than focus on how CRESP was going to do (or did) the study, they focused on how 

contaminant levels could affect them, and how to reduce their risk.

Further, people’s concern and worry about radionuclides decreased from 2003 to 2005, 

while their concern and worry about mercury increased. This difference may be attributable 

to their satisfaction that a credible study had been conducted to evaluate the levels of 

radionuclides, and corresponding health risks, and that they were therefore less concerned. 

No similar study was conducted with mercury levels in their subsistence foods during this 

period, however, and their concern level increased. They asked why mercury had not been 

included. This is consistent with the AISA having a positive effect on their attitudes and 

perceptions. DOE had specifically precluded us from using its funds to analyze mercury. 

CRESP reported that the samples had been saved for mercury analysis and this would be 

conducted in the future if funding were obtained.

5.4. Age Effects

Many differences in the types of questions asked by youth and adults in the Aleut 

communities were expected. In general, young people were interested in definitions of 

contaminants, whether they were bad for them, whether particular organisms were analyzed, 

and how expedition members lived on the ship. These differences are understandable. 

However, there were no significant differences in the relative changes from 2003 to 2005 in 

the questions asked about health effects and risk, and about biological methods. The young 

people in these Aleut communities are aware of health concerns and able to ask good 

questions about the design and execution of the study.

The authors were impressed with the level of interest in the young people in the Aleut 

communities visited. In Nikolski, for example, every young person attended the meeting, 

they sat for longer than did their elders, they asked many more questions, and they were 

very forthright with their responses when questions were posed. At the end of the general 

open question session, the presenters asked some specific questions about consumption 

patterns to make sure that the target species collection list was appropriate. While the adults 

generally admitted to eating certain foods, the young people readily volunteered information 

on consumption of a wider range of species. They spoke of shooting and eating more 

different species of ducks, shorebirds, and invertebrates than did their elders. One 15-year-

old young man proudly showed us his notebook listing all the birds he had killed in his 

young life.

Moreover, in some of the Aleut villages it is the older teenagers who are the subsistence 

hunters in the village. They go out for Halibut and Pacific Cod, bringing them back to 

distribute first to the elders, and then to the other people in the village. In a small village 

such as Nikolski, this confers a substantial status on the young people. Even the young girls 

gaffed salmon in the spawning streams to provide food for their families and villagers.

More importantly, it is the young people of the Aleut villages who will be the next pregnant 

mothers and who should be aware of any health hazards or risks from subsistence 

consumption. Empowering them to come to public meetings, ask questions about health and 
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health risks, and provide information about their consumption patterns is important and 

relevant.

5.5. Trust and Credibility

We had expected that there would be credibility issues, both with CRESP and with DOE, 

because of the controversy surrounding the underground nuclear tests on Amchitka in the 

first place, and the continuing issues surrounding the closure of Amchitka and departure of 

the DOE.(32,33,35) While people initially asked more questions about CRESP’s credibility 

than about DOE’s in 2003, there were almost no questions about CRESP’s credibility in 

2005 and there were about the same number of questions about DOE’s reliability. DOE has 

had a long history of credibility challenges.(30) Further, the nature of the questions differed 

(refer to Table I). In 2003 people wanted to know who asked for the study, who wrote it, 

who paid CRESP, and whether CRESP would return to tell them the results; all important 

but relatively neutral questions. In both 2003 and 2005 people asked how they could 

“believe,” “trust,” or “know” that DOE would do things they said they would or should do. 

Some even expressed the thought that DOE would not let CRESP tell them if radionuclides 

were found in biota (Table I). Thus even the level of distrust in 2003 differed significantly, 

and the CRESP study did not allay their concerns about DOE. The outcome might have been 

different if DOE had sent a representative to the Aleut villages with CRESP, as it did for 

public meetings held in Anchorage. Villagers were aware that DOE attended the CRESP 

public meeting in Anchorage because some Aleuts had attended as well.

The issue of a general lack of trust and credibility in DOE has been identified by others for a 

range of DOE sites.(30,49) Indeed, DOE’s own recognition of the trust and credibility 

problem it faced with the general public, as well as managers and regulators, led it to 

commission several National Academy of Science studies that identified public trust and 

stakeholder participation as one of the key issues in implementation of its waste 

management strategies.(30,50) The Aleut villages, as well as several other stakeholders, held 

strong views that the underground nuclear test shots should not have been detonated at 

Amchitka,(32,33) and trust and credibility have been eroded continuously since that time, 

partly due to the DOE’s lack of interest in the views, concerns, or information needs of a 

range of stakeholders. The AISA came about because stakeholders wanted information on 

radionuclide levels in biota, among other things, rather than relying on the DOE’s 

groundwater and human health risk models.(28,29) DOE’s human health risk models were 

based on no recent, site-specific data on either radionuclide levels in biota, including 

subsistence foods, or of consumption patterns. This did not sit well with Aleut people, the 

State of Alaska, or several other stakeholders. It is just such a disregard for the informational 

needs of the local people that has led to the general distrust of the DOE. The present study 

suggests that perceptions and attitudes can be changed with stakeholder-driven research that 

provides the data people feel they need, and that when completed, people have fewer 

questions about radionuclides.

5.6. Lessons Learned

The inclusion of stakeholders throughout the AISA project resulted in ownership of the 

study and its outcome by the local Aleuts and other stakeholders. The inclusion of Aleuts on 
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the expedition itself,(43,51) a suggestion made by Aleuts in the 2003 public meetings 

described in this article, went a long ways toward building trust in the study and its data. It 

also allowed the Aleuts to express concern about cultural aspects of the sampling.(52) 

Meeting with Aleuts in their small villages, and allowing them to ask as many questions as 

possible, contributed to their overall sense of well-being with regard to the potential nuclear 

threat from seepage at Amchitka. Meeting with the youth in these communities allowed us 

to assess their concerns, and begin a dialogue about health concerns and risk that will 

influence the future pregnant women within the community. By meeting with Aleuts, and 

understanding their questions and information needs, it was possible to shape the AISA to 

provide data relevant to their questions. This in turn led to an increase in trust and credibility 

for the study and its scientists.

We suggest that using questions asked by stakeholders at public meetings, within the context 

of a free and unstructured dialogue, provides a method of assessing attitudes and 

perceptions, and changes in these perceptions following environmental research. Further, the 

questions can shape the research (or management) to both improve the research and make it 

more relevant to both the stakeholders and policymakers.
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Fig. 1. 
Map showing the locations of Amchitka, Adak, Atka, Kiska, Nikolski, and Unalaska in the 

Aleutian Chain of Alaska. Underground nuclear tests were on Amchitka.
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Fig. 2. 
Percent of questions asked by Aleuts at public meetings in Atka, Nikolski, and Unalaska in 

the Aleutian Chain of Alaska. Data are shown by category in 2003 (=100%) and in 2005 

(=100%). The number above the bars equals the number of questions asked.
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Fig. 3. 
Percent of all questions asked by Aleuts at public meetings in Atka, Nikolski, and Unalaska 

about specific contaminants by contaminant type. Includes all questions that were about the 

contaminant. Each year equals 100%; the number above the bar equals the number of 

questions asked.

Burger and Gochfeld Page 17

Risk Anal. Author manuscript; available in PMC 2015 January 20.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Fig. 4. 
Percent increase in the number of questions asked about health effects, risk reduction, 

mercury, and radiation from 2003 to 2005, compared to the overall increase in the number of 

questions from 2003 to 2005.
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Fig. 5. 
Percent increase in the number of questions asked about mercury and radionuclides in the 

categories health effects and risk reduction only.
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Table I

Sample Comments of Aleuts in Public Meetings Before and After the AISA

Before the Independent Assessment from Elders (2003)

 What about our foods here in Nikolski?

 How can you test subsistence foods if you don’t have our hunters with you?

 Are you going to collect Sea Lions and Seals?

 Are you going to collect Halibut, Salmon, Pogies, Gumboots?

 What about mercury? I’m more interested in mercury than radiation.

 What about lead?

 Who actually wrote the plan?

 Do you work for DOE?

 Who is paying you, and how do I know you won’t just say what they want?

 How can we trust DOE to pay for the study? The don’t really want to know.

 How can we trust DOE to let you do the study?

 If you find radionuclides, will DOE let you tell us?

 What happens when your project is done?

 Why aren’t you collecting fish from Atka or Adak, that’s what we eat?

 Who made up the plan, we didn’t approve it?

 Who is paying you?

Before the Independent Assessment from Youth (2003)

 What is radiation?

 Can it hurt us here?

 What about radiation in our Halibut? What about the Sea Urchins?

 What radiation is in birds—I shoot a lot of ducks?

 Is it safe to eat pogie eggs, I eat them raw?

 Can I shoot the little birds on the beach?

 What can the government do if it is leaking? Will it hurt us here?

 Why did they do the tests here, we didn’t do anything?

 Is the government out to get us again?

After the Assessment from Elders (2005)

 What are the levels of radionuclides that cause health effects?

 What are the bad [health] effects of radionuclides?

 What about mercury? I’m still interested in that.

 What are the bad [health] effects of mercury?

 What levels of mercury are in our fish?

 What should I avoid to have less mercury?

 Why have our puffins and sea otters decreased? There used to be many more, especially when I was a kid.

 What happened to our duck numbers? There used to be plenty Mallards to shoot.

 What would happen if there was an earthquake? We have a lot out here.

 How will we know if something changes?

 Will you continue with this study?

 How can we trust DOE to continue your work?
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 What about a volcano?

 How can we trust DOE if you don’t come back?

 What about razor clams and soft-shell clams. There aren’t as many as there used to be?

 Where are all the ducks? When I was a kid there used to be a lot, now there are none. Mallards used to be all over the place, good eating too.

 We are concerned about mercury, didn’t you do mercury?

 What about mercury? Does my pregnant grand-daughter need to worry?

 Should I tell my daughter to avoid some fish because of mercury even though she’s not pregnant yet?

 How can I make it so I’m not affected by mercury?

 What were the levels in gull eggs? Of course, we don’t eat many gull eggs from Unalaska, but we have relatives that do, out in the villages. 
What should we tell them?

After the Assessment from Youth (2005)

 Where did you live out there? Were you cold?

 What about Dan and Ron? What did they do?

 Did you get sea sick?

 Did you collect kelp? I eat them sometimes.

 What did you eat? Did you fish or kill birds?

 Does anyone live there?

 Why did my people leave Amchitka?

 Can we see pictures of fishing? of the hunt?

 Are fish bad for me?

 What is trophic level?

 What predators are there?

 Are radionuclides bad for me?

 We heard about mercury, did you do that?

 How many fish did you catch?

 What’s a contaminant?

 Do we have contaminants here?

 How did they [contaminants] get here?

 Will you come back? Maybe next summer?

 If you don’t come, who will make sure our foods are safe? who will?

 What happened to all the ducks, I used to shoot ducks, now they are all gone.

Note: Meetings were held at Nikolski, Atka, and Unalaska.
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