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following the spill. The report concludes with a discussion of the specific long-
term patterns observed.

Introduction

Disasters are situations which are socially defined in the context of human
communities and their physical environment. An occasion is typically defined
as a disaster if the social system’s ability to reasonably ensure biological sur-
vival, social order, social meanings and social interaction are disrupted (Fritz,
1961; Barton, 1969; Dynes, 1970; Quarantelli and Dynes, 1970; Kreps, 1985,
1989). Disasters possess a variety of characteristics, i.e., source, speed of onset,
scope of impact, duration of impact, etc., which identify unique structural con-
sequences for the disruption of a wide variety of community activities (Dynes,
1970; Mileti, et al., 1975; Drabek and Key, 1976; Erickson, 1976; Drabek, 1986;
Gill and Picou, 1991).

Over the years, increased attention has been accorded to “man-made™ or
“technological disasters” in terms of their characteristics and consequences for
human communities (Turner, 1978; Brown and Harris, 1979; Baum, et al.,
1582, 1983; Omohundro, 1982; Couch and Kroll-Smith, 1985; Shrivastava,
1987; Edelstein, 1988; Bogard, 1989; Kroll-Smith and Couch, 1989, 1990; Gill
and Picou, 1989, 1991). Recently a number of researchers have suggested that
a variety of long-term mental health and community disruption problems char-
acterize victims of technological disasters (Gill and Picou, 1991; Freudenburg
and Jones, 1991; Kroll-Smith and Couch, 1991b). Erickson (1991) has char-
acterized this pattern of extended social impacts as ”A New Species of Trou-
ble.” Toxic poisoning of the environment “contaminates rather than merely
damage,” "'pollute, befoul, taint, rather than just create wreckage,” and impact
people and communities in “new and special ways” (Erikson, 1991, pp. 14—
15).

Given these recent concerns in the disaster research literature, the primary
objective of this study is an analysis of initial (5 months) and continuing (18
months) patterns of community disruption and stress resulting from the Val-
dez oil spill. The research design includes data collected from both “impact”
and "control” communities. A comparative analysis provides the basis for de-
scribing the social impacts of the spill in 1989 and 1990. Further, patterns of
disruption and stress are examined for subpopulations within the impact
community.
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Technological disasters: conceptual approaches and empirical findings

The study of technological disasters has recently been characterized by debate
and discussion in the sociological literature. The primary issues in this debate
relate to how disasters are conceptualized (Kroll-Smith and Couch, 1991a)
and the documentation of long-term negative impacts of technological disas-
ters on human communities (Freudenburg and Jones, 1991). We will briefly
review these issues and identify the conceptual framework for this investiga-
tion of the community impacts of the Valdez oil spill.

Disasters have traditionally been studied in the sociological literature from
perspectives which emphasize the common, generic characteristics of all types
of disasters (Quarantelli, 1985) or characteristics of the disaster event which
are unique for understanding subsequent community consequences (Baum et
al., 1983; Couch and Kroll-Smith, 1985; Edelstein, 1988; Gill and Picou, 1989,
1991). Both of these approaches are limited in terms of a direct consideration
of community vulnerability (Gillespie, 1988), the emergence of symbolic
interpretations of the event by victims and an ecologically-informed view of
human response and community change (Kroll-Smith and Couch, 1991a, p.
360; Dyerct al., 1992). An alternative conceptual model has been identified as

the Yecological-symbolic approach and rests on the {oliowing basic axioms:
(1) people exist in exchange relationships with their built, modified and bio-
physical environments” and ”(2) disruptions in the ordered relationship be-
tween individuals, groups and communities, and their built, modified and nat-
ural environments are labeled and responded to as hazards and disasters”

(Kroll-Smith and Couch, 1991a, p. 361). In sum, the ecological-symbolic ap-
proach to the study of disasters emphasizes the relationship between human

communities and their physical environment and culturally-based, subjective
responses to disasters.

The ecological-symbolic perspective provides a conceptual approach to the
Valdez oil spill, which takes into consideration the cultural consequences of the
contamination of Prince William Sound and the subsequent devastating im-
pacts on waterfow!, marine mammals and many organisms in the local ecosys-
tem (Nichols, 1989). Furthermore, this perspective addresses the issue of the

nature of community vulnerability to technological disasters given that hvman
perceptions mediate interpretations of resource contamination. It is apparent

1hat ceriain types of communities may be more vuinerabie 10 disrupsion from

resource contamination than others, given the fact that sustenance mainte-
nance” may be resource-based (Hawicy, [950; Gibbs and Martin, {959, Fris-

bie and Poston, 1975; Murdock, 1979).

Along these lines, Dyer et al. (1992) have identified cultural patterns di-
rectly linked to renewable natural resources as the defining characteristic of
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"natural resource communities.” The majority of Alaskan communities have
cultural traditions of subsistence and commercial harvests of fish, berries, and
mammals (e.g., see: Stanek, 1985; Smythe, 1988; Statton, 1989; Fall, 1990).
Natural resource communities are characterized by traditions of resource uti-
lization which define community values and structure social participation in
seasonal subsistence harvest activities. Furthermore, a cash-economy struc-
tures commercial harvests and a wide variety of occupations related to re-
source utilization emerge to support this primary economic activity (Salaman,
1971). Several studies indicate that fear and uncertainty regarding contami-
nation from the Valdez spill substantially reduced subsistence harvests of Alas-
kan Natives in Prince William Sound (Impact Assessment, Inc., 1990; Resto-
ration Planning Work Group, 1990; Dyer et al., 1992). We suggest that the
vulnerability of natural resource communities to resource contamination can-
not be understood apart from the complex patterns of interpretations that peo-
ple “construct” to make sense of the extent and nature of biophysical
contamination.

The contamination of a community’s water supply, soil or air results in un-
certainty, fear, outrage, and disruption among residents { Ahearn and Cohen,
1981; Picou, 1984; Smith et al., 1986; Kroll-Smith and Couch, 1989; Erikson,
1991; Gill and Picou, 1991). Research on the psychosocial impacts of techno-
logical disasters has consistently revealed both initial and long-term negative
consequences, For example, studies of Three Mile Island by Houts et al. (1988),
Dew et al. (1987) and Davidson and Baum (1986) all report the existence of
various types of long-term (17 months to 6 years) psychological stress for a
variety of community members. Furthermore, Gill and Picou (1991) docu-
ment the existence of long-term (20 months) uncertainty, stress and fear among
residents of a rural community which experienced a train derailment and toxic
spill.

In general, these patterns of long-term disruption and stress rarely character-
ize natural disasters (Quarantelli, 1985; Freudenburg and Jones, 1991).! As
Kroll-Smith and Couch state:

From an ecological perspective, natural disasters rarely result in long-term disruptions of the
relationship between a community and its biophysical environments, while a community’s
built and modified environments frequently sustain loss. On the other hand, technological
disasters routinely disrupt the exchange between human settlements and their natural or bio-
physical environments, while in many cases resulting in relatively little or no damage to built
and modified environments. [Kroll-Smith.and Couch, 1991a, p. 362}

'For a notable exception to this trend, see Steinglass and Gerrity (1990). The debate of the
exisience or non-existence of long-term psychosocial impacts of natural disasters may be related
more 10 issues of research design, e.g., the lack of and the need for longitudinal research designs
in disaster reserach (Solomon, 1989; Maser and Solomon, 1990).
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This pattern of community-environment disruption results in three distinct
problems for communities experiencing technological accidents: (1) the am-
biguity of biophysical damage, (2) the likelihood of a corrosive, rather than
therapeutic, ‘post-disaster’ phase and (3) the overall tendencies toward socio-
cultural disruption™ (Freudenburg and Jones, 1991, p. 1156; emphasis origi-
nal). These problems facilitate the development of long-term collective stress
within the context of continuing uncertainty and disruption (Gill and Picou,
1991).

In summary, technological disasters, like all disasters, initially generate pat-
terns of disruption and stress in communities. However, given that the basic
relationship between the impacted community and its biophysical context is
disrupted, perceptions of uncertainty, ambiguity and continuing disruption
generate patterns of long-term community stress (Freudenburg and Jones,
1991). This pattern has been empirically documented by longitudinal studies
and appears to have identifiable characteristics { Gleser et al., 1981; Houts et
al., 1988; Freudenburg and Jones, 1991; Gill and Picou, 1991). Following an
initial impact of intense stress, over time, some reduction in overall collective
stress typically occurs. However, certain subpopulations of affected commu-
nities experience elevated levels of stress over time (Gill and Picou, 1991; Dyer
et al,, 1992). These subpopulations within communities may be defined in
terms of relationships to the disaster, e.g., proximity to the contamination, or
a unique relationship to the resources that have been contaminated, i.e., sub-
sistence and/or commercial harvests, property ownership, etc. (Omohundro,
1982; Davidson and Baum, 1986; Houts et al., 1988; Gill and Picou, 1991;
Dyeretal., 1992). The existence of such a general pattern of initial and contin-
uing impacts will be evaluated for a natural resource community which was
directly impacted by the Valdez spill.

The Exxon Valdez oil spill

On 24 March 1989, at 12:04 AM the supertanker Exxon Valdez ran aground on
Bligh Reef, resulting in the largest oil spill in United States history. Within five
hours of the accident, over ten million gallons of Prudoe Bay (North Slope)
crude escaped into the pristine waters of Prince William Sound. The response
to the spill was inadequate, revealing little preparedness for an oil spill of such
magnitude in such a remote location. Furthermore, the initiation of clean-up
activities was delayed by confusion in the administrative directives of the var-
lous contingency plans (National Response Team, 1989).2

ZFor more detailed descriptions of specific events which characterized the Valdez oil spill, see:
Davidson, 1990 and Keeble, 1991,
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The immediate impact of the spill on the local ecosystem was devastating.
Fig. | identifies the location of the Valdez spill and the community of Cordova,
The environmental conditions characterizing this spill actually increased the
severity of the environmental impact (National Response Team, 1989). For
example, the type of oil spilled and the low water temperatures resulted in a
much slower rate of biodegradation, physical weathering and evaporation of
the oil. The spill resulted in an oil slick which measured over 3,000 square
miles and impacted over 1,200 miles of shoreline (National Response Team,
1989; Stewart et al., 1991). Furthermore, the spill occurred approximately 60
days prior to the most biologically active time-period in the immediate area.
Migration and reproduction cycles of birds, fish, mammals and marine inver-
tebrates occurred within two to three months following the spill (Stewart et al.,
1991).

Six months following the spill the death toll for birds and marine mammals
in the Prince William Sound area was substantial. Conservative estimates had
over 33,000 birds, 980 sea otters, 30 harbor seals, 17 gray whales and 14 sea
lions documented in the death toll (Nichols, 1989 ). Recent observations sug-
gest that these initial evaluations may have severely underestimated the biolog-
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Fig. 1. Map of the study site.
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ical impacts of the spill. For example, a summary of environmental impacts
recently lodged in United States District Court (Alaska) reports that 3,500 to
5,500 sea otters were killed directly by the spill and over 350,000 birds per-
ished (Stewart et al., 1991; also see: Sherwonit, 1991).

The consequences of the spill for microbiotic life in intertidal zones and for
the various fisheries in Prince William Sound remains uncertain at this time.
The 1989 herring season was closed following the spill. Long-term impacts on
the commercial salmon fishery in Prince William Sound will not be known
until fry release in 1989 begin to return (National Response Team, 1989).
Therefore, local salmon fishermen may not-experience the long-term environ-
mental consequences of the spill until the 1992, 1993, and 1994 fishing seasons.

The research setting

Cordova is a small, picturesque fishing community located near Prince Wil-
liam Sound in south central Alaska. Cordova is geographically isolated from
other communities by mountains, glaciers; rivers and the sea, No roads have
connected Cordova to other communities since the 1964 Alaskan earthguake.
A maritinie climate of heavy precipitation and ‘moderate temperatures char-
acterizes this region.

Historically, the community of Cordova can be fraced to four Eyak Villages
and the territones of the Chugach Eskimos. Early documents identify the 1898
Alaska gold rush as 4 reason for growth in Cordova’s population. The city was
officially incorporated in 1909 and quickly became the export center of copper
being mined in the Wrangell mountains north of Cordova (Stratton, 1989).
Following the closing of these mining operations and the railroad in 1939, Cor-
dova residents became involved in an expanding commercial salmon fishery.
Cordova’s popuiation during the next three décades remained around 1,000
residents until the 1970s when the population almost doubled. This decade of
growth stemmed from the diversification of the commercial fishing industry in
the area and increased in-migration trends for Alaska in general. .

The economy of Cordova is dominated by commercial fishing. Cordova fish-
ermen hold 44% of all Prince William Sound herring fishery permits and 55%
of all Prince William Sound salmon fishery permits (Stratton, 1989). Subsist-
ence activities characterize most of the residents of Cordova. Harvesting, re-
ceiving and giving away fish, moose, deer, berries, etc, are common to the ma-
Jority of Cordova residents. Resource sharing provides the basis for maintaining
social relationships. Over 90% of 4 recent sample of Cordova households re-
ported that they had received subsistence resources and over 400 pounds of
resources were harvested per household (Stratton, 1989). These and other data
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provide evidence for classifying Cordova as a natural resource community
{Dyeret al.,, 1992).

At the time of the Valdez oil spill Cordova could be described as an isolated
community, highly dependent on commercial fishing for an economic base and
having a cultural history of subsistence practices stemming directly from an
Alaskan Native heritage. Approxitmately 18% of the residents are Alaskan Na-
tives. Due to the community’s location (see Fig. 1), no oil from the Exxon
Valdez reached the shores or immediate vicinity of Cordova. However, the spill
directly impacted primary fishing grounds of Prince William Sound used by
local fishermen.

Research design

Cordova was selected as the impact community because of its economic de-
pendency on commercial fishing and its cultural heritage of subsistence activ-
ities. The overall research design is presented in Fig. 2. Data were collected
from: (1) a stratified, random sample of households in Cordova; (2) a ran-
dom telephone survey of residents in Petersburg (see below); and (3) a ran-
dom telephone survey of Cordova residents.

This research design was developed from the social impact assessment liter-
ature, as well as recent applications of impact assessment methods to techno-
logical disasters {(Lounsbury et al., 1983; Livessay et al., 1984; Picou, 1984;
Gill, 1986; Gill and Picou, 1991). Minimally such assessments require: (1)
proper sampling procedures; (2) appropriate control community compari-
sons; and (3) standardized indicators used in previous disaster research {Pi-
cou, 1984; Gill, 1986; Solomon, 1989).

Household sample selection

A research team of three social scientists arrived in Cordova on {9 August 1989,
Throughout the first day, the researchers identified seven residential areas in
the community of approximately 2,150 residents. Once these seven residential
areas were identified, households were assigned numbers for random selection.
Tables of random numbers were utilized for the selection of households. A geo-
graphically stratified, random household sample was obtained. Data were col-
lected in approximately 70 households, resulting in a final sample of 86 resi-
dents. Household members present in selected locations were interviewed by
members of the research team. The majority of the respondents provided in-
formation to the researchers which would allow recontacts and future
interviews,
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Fig. 2. Research design for disaster impact assessment of Valdez oil spill.
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Control community selection

After an evaluation of demographic and economic characieristics of Alaskan
communities from census and cultural information, the city of Petersburg was
selected as a control community. Like Cordova, Petersburg is isolated by not
having roads linked directly to it and is highly dependent economically on
commercial fishing. Petersburg is located in southeast Alaska and has a popu-
lation of 3,137 people. Petersburg alsc has an Alaskan Native population which
comprises approximately 20% of the community (Smythe, 1988). In 1985, a
$29.5 million salmon fishery existed in Petersburg, compared to a $36 million
salmon fishery in Cordova {Smythe, 1988; Stratton, 1989). Petersburg resi-
dents share subsistence harvests in a manner similar to Cordova residents. For
example, in terms of salmon subsistence activities, 72% of Cordova residents
harvest salmon, while 63% of Petersburg residents engaged in salmon harvest-
ing. In Cordova, 58% of the residents receive salmon compared to 61% in Pe-
tersburg. Percentages of residents who give away salmon are also similar (61%
Cordova; 55% Petersburg). These data suggest that Petersburg, like Cordova,
can be classified as a natural resource community.

In addition to the demographic and cultural information discussed above,
research suggested that Petersburg received minimal direct impacts from the
Valdez spill. The fishing seasons were not directly affected for most fishermen
in Petersburg, although some limited leasing of boats by VECo for the clean-up
did occur. It should be noted that it is highly probable that some Petersburg
residents were impacted negatively by the spill. Ail Alaskan communities seem
to be sensitive to environmental stress and related political issues involving the
oil industry and state govérnment. Because of this fact, the use of Petersburg
provides a conservative estimate. of the magnitude of observed impacts.

The data for the control community were collected by telephone interviews
conducted by the Survey Research Unit of the Social Science Research Center,
Mississippi State University. In addition, telephone interviews were conducted
in Cordova during the same time.> Households were randomly selected from a
list of all possible telephone numbers in both communities (people inter-
viewed in the Cordova household survey were excluded)}. Once a household
was reached by the telephone interviewer, they asked to talk to: (1) the oldest
male; (2) youngest male; {3) the oldest female; or (4) youngest female (over
17 years of age). This procedure reflects a modified version of the Throldahl-
Carter approach for random household sampling for telephone interviews (for
more information, see: Dillman, 1978 and Frey, 1983). The interviews were
conducted in carly to mid-December 1989,

*This procedure resulted in data which allowed for an evaluation of the impacts of “data collec-
tion techniques” for social impact assessments. For example, the data collection technique was

found not to predict siress levels (for more information, see Picou et al., 1990).
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Table !

Demographic characteristics for control (Petersburg) and impact {Cordova) community samples

Demographic characteristics Cordova Petersburg
(N=118) (N=173)

Percent married 59% 64%

Percent male 48% 44%
Percent white 94% 88%
Percent in commercial fishing 34% 28%
% Education level 13.42 13.44
% No. of people in household 2.84 2.76
X Age of respondents 40,23 42.03
% Years lived in Alaska 21.10 24.60

X Years lived in community 18.10 21.80

X==mean scores.

The data collection procedures in 1989 resulted in a final sample size of 118
respondents in the community of Cordova (impact community) and 73 re-
spondents in the Petersburg community (control community). Table 1 pro-
vides comparative demographic data for the samples drawn in both commu-
nities. In general, respondents in both samples have similar characteristics, with
Petersburg respondents reporting slightly longer periods of community and state
residency.

Follow-up surveys in 1990 were conducted by mail surveys and telephone
interviews originating from the Survey Research Unit of the Social Science Re-
search Center, Mississippi State University. Data were collected on percep-
tions of disruption, stress and general demographic information. A total of 69
respondents were successfully recontacted and interviewed in the fall (Octo-
ber-November )} of 1990 in Cordova, reflecting a 62% response rate. Approxi-
mately 74% of the 1989 Petersburg sample was reinterviewed, resulting in a
1990 sample of 53 respondents.

Indicators and measures

Questionnaires containing similar indicators were used for data collection in
both communities in 1989 and 1990. Questionnaire items were selected be-
cause of their use in previous disaster research and their relevance to the actual
disaster. Five indicators of perceived social disruption were utilized. The spe-
cific items were operationalized in terms of changes in the way family members
get along, changes in future plans, having relatives make changes in their future
plans, changes in the work setting and changes in the community which re-
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Table 2

Indicators of social disruption for control and impact communities, 1989-and 1990

As.a result of the spill.,, {Cantrol) {Impact)
%Yes %No % Yes % No
[.  Have you noticed any changes in 1989 8 92 38 62
the way your family gets along *Pr<.0000
together?
1990 2 98 ]9 81
*Pr<.,0086
2. Have you made any changes in 1989 14 86 52 48
your plans for the future? *P <.0000
1990 1 89 30 70
*Pr=.0214
3.  Have other family members 1989 16 84 30 70
changed their future plans? *Pr<.0392
1990 11 89 20 80
*Pr=<.2803
n.s.
4.  Have things changed for you at 1989 19 81 68 32
work? *Pr=.0000
1990 13 87 32 68
*Pr<.0163
5. Have things changed in your 1989 359 41 96 4
community? *Pr=.0000
1990 11 89 84 16
*Pr=.0000

*Chi-square analysis {see Yoemans, 1968).

sulted from the spill. These items provide a general, straightforward indicator
of social disruption for community groups, i.¢., families and work groups.®
Stress resulting from the spill was measured by the "Impact of Events Scale”
(1es ). This instrument consisted of 15 items which elicited reports of potential
responses to the spill. The contents of the questions which make up the IES were
originally derived from statements made by people who had experiénced
stressful life changes (Horowitz, 1974, 1976; Horowitz et al., 1979). Past stud-
ies have identified two general response patterns from the 1Es—intrusion and
avoidance (Horowitz et al., 1979). Intrusive stress is characterized by recur-
rent thoughts, feelings and dreams which remind one of the stressful events.
Avoidance behavior includes purposeful restriction of ideas and behaviors
“The disruption indicators also soli¢ited information on the nature of the disruption or change,

i.¢.; positive or negative. All responses were screened and only perceived negative changes were
coded as a disruption,
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which remind one of the stressful event. The 1ES appears 1o be a valid and reli-
able indicator of community patterns of post-traumatic stress disorders which
result from disasters (Davidson et al., 1989; Shore et al., 1989). However, this
indicator may actually underestimate the wide variety of stress rates which
characterize communities experiencing disasters (Shore et al., 1989). None-
theless, the IES provides a valid and reliable indicator of stress which has been
used in previous disaster studies {Shore et al., 1989; Solomon, 1989).

Data analysis

Given our objective of describing the initial and continuing social impacts of
the Valdez oil spill, the data analysis will proceed in the following manner.
First, patterns of social disruption resulting from the spill will be compared for
the impact and control communities for 1989 and 1990, Secondly, factor ana-
lytic scales are generated from the 1ES indicators and comparisons of levels of
intrusive stress and avoidance behavior are made between the impact and con-
trol communities. Finally, the relationships between perceptions of source of
social disruption and stress are described for the impact community in both
1989 and 1990.

Table 2 provides responses to the five indicators of social disruption for both
control and impact communities. In 1989 relatively substantial proportions of
respondents in the impact community reported that the spill had caused social
disruption. All five chi-square tests revealed that statistically significant differ-
ences existed between control and impact community responses. Almost seven
out of ten respondents in the impact community in 1989 reported they experi-
enced disruption at work (68% ) and more than half indicated that they changed
personal plans (51%) because of the spill (Table 2). Almost all of the respond-
ents (96%) in the impact community reported that changes had occurred in
the community five months following the spill. The patterns of social disrup-
tion which characterized the control community were similar to those ob-
served for the impact community, but at a substantially reduced rate. These
findings indicate that five months following the spill, residents of Cordova ex-
perienced significant social disruption in personal, family and work-settings,
while almost everyone felt that the spill resulted in changes in the community.

The continuing impact of the Valdez oil spill is apparent from the compari-
sons of 1990 responses for the five indicators of social disruption (Table 2). In
general, a reduction in the prevalence of disruption was found for all sources.
However, all but one chi-square test applied for contrasts between the control
and impact communities were found to be statistically significant indicating
the continuation of social disruption in Cordova 18 months following the spill.
Once again, work-related changes, making changes in future plans and com-
munity changes were the major sources of disruption. The fact that in 1990,
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Table 3
Rotated factor matrix for impact of Events Scale and conurol-impact communily response T-test analysis, 1989
and 199¢
[ntrusive + Stress Avoldance 1689 19%0
{Factor I * Behaviar T-test T-test
{Facter2)* with control with conirol
community compunity
I'thought about it when 1 didn™ 704 491 5.54
mean to. {The thought of the Pr=<.0001 Pr<.000
spill just popped into my head.)
Pictures about it popped into 73 292 3.43
my mind. Pr=.004 Pr=.001
Other things kept making me 744 3738 5.41
nave thovghts about it (even Pr<.001 Pr=.000
when I didn't want to).
I had to stop myself from getiing 748 3.73 5.76
upset when I though-about it or Pr=.0001 Pr=.000
was reminded of it.
| had trouble falling asleep or 670 4.08 3.03
staying asleep because pictures Pr=.0001 Pr=.003
or thoughts about it came into
my mind.
1 had waves of strong féeling 774 2.07 2.64
about i1. (Feelings about it just Pr=.035 Pr=.009
seermned 10 wash over me. )
] had alot of feelings about it 542 3.77 3.25
that 1 .didn’t know how to deal Pr=.0001 Pr=.002
with or handle:
[ had dreams abput it. 602 2.93 295
Pr=.007 Pr=.006
Reminders of it brought back 620 1.70 n.s. 4.68
feelings T first felt aboun it. Pr=.090 Pr=.000
| suddenly felt like it was 618 298 1.66
happening all over again. Pr=.003 Pr=.009
I tried 1o remove it from my 729 4.48 4.91
memory. {To a1 as though it Pr=.0001 Pr=.000
had never happened. )
1 stayed away from reminders ol .589 4.68 6.23
1n. Pr=.000] Pr=.000
1R 250 had ooy really 641 19% 400
happened (or as if it wasn’t Pr=.050 Pr=.000
real).
I iried not 1o talk-about it 796 4.59 5,72
Pr=.0001 Pr=.000
[ 1ried not to think about it (1 828 388 4.70
tried to force my atiention away Pr=.0001 Pr=.000

from it — perhaps 10 other
things.)

1939 “Cronbach’s Alpha for Intrusive Stress. Scale =, 895
*(ronbach’s Alpha for Avoldance Behavior Scale=813

1990 *Cronbach’s Alpha for Intrusive Siress SCale=.912
*Cronbach's Alpha for Avoldance Behavior Scale= 885
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84% of the respondents in Cordova perceived negative changes characterized
the community, reveals a continuing pattern of community disruption. A sub-
stantial reduction of disruption was observed for the control community in
1990. Nonetheless, 13% of the respondents in the control community were
found to have work-related disruptions in the fall of 1990.

The second phase of the data analysis included an analysis of the (ES items
and a comparison of stress levels between impact and control communities.
The 1ES was subjected to a principle components factor analysis (DeVellis,
1991). The rotated factor matrix clearly identified two factors which parallel
the “intrusive stress” and “avoidance behavior’” patterns observed in previous
research (Horowitz et al., 1979). The indicator of intrusive stress consisted of
10 items (Table 3). The Cronbach’s Alpha for this scale was .895 in 1989 and
912 in 1990, indicating high reliability. The avoidance behavior scale was
comprised of five items, which loaded on the second factor. The reliability
coefficient for this scale (Cronbach’s Alpha) was .815 in 1989 and .885 in 1990
(Table 3). These results suggest that intrusive stress and avoidance behavior
scales were identifiable outcomes of the Valdez oil spill five months following
the spill and continuing over an 18-month period.

Table 3 also provides an item-by-item comparative analysis of levels of stress
between the control and impact communities. T-tests were calculated for each
item, revealing significantly higher rates on 14 of 15 comparisons in 1989 and
all 15 item comparisons in 1990. Higher stress levels were found in the impact
community for all item comparisons.

A more concise indicator of stress was created by summating scale scores for
the 10-item intrusive stress scale and the 5-item avoidance behavior scale
(DeVellis, 1991). Table 4 presents the mean scale scores for both indicators of
stress for 1989 and 1990.

Statistically significant differences in levels of intrusive stress and avoidance
behavior were found to exist between the impact and control communities in
both 1989 and 1990. A comparison of mean intrusive stress scale scores in the
impact community in 1989 (x=24.47) and 1990 (X=19.32) suggest an over-
all reduction in the level of intrusive stress occurred over the 12-month period
following the initial data collection. Nonetheless, the corresponding reduction
observed in the control community (X=19.51 in 1989; Xx=13.42 in 1990) re-
suited in continuing statistically significant differences in stress levels for the
impact community. It appears from the data that the relative impact of the
Valdez oil spill in the two communities was greater for Cordova in both 1989
and 1990. However, the intrusive stress level observed in Cordova in 1990 is
actually comparable (in terms of mean values) to the stress generated by the
spill in a “minimally impacted community”, i.e., Petersburg, for the fall of 1989
(Table 4).
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Table 4

T-test for Intrusive Stress and Avoidance Behavior Scales, 1989 and 1950

Scale X S.D. T-test
Intrusive Stress

Impaci community 24.47 7.72 4.46

(n=118) Pr=.0001
1989

Control community 19.51 6.81

(n=73)

Impact community 19.32 7.47 5.24
1990 (n=69) Pr=.0001

Control community 13.42 4.94

(n=353)
Avoidance Behavior

Impact community 8.78 3.89 5.28

(n=118) Pr=<.0001
1989

Control community  6.31 2.56

{(n=73)

Impact community £.93 4,17 6.38

(n=69) Pr=<.0001
1990

Control community  5.47 1.48
(n=53)

The comparative analysis of the avoidance behavior scale revealed a differ-
ent pattern (Table 4). Significantly higher levels of avoidance behavior were
found for the impact community in both 1989 and 1990. Correspondingly, no
change in the level of avoidance behavior was observed in the impact commu-
nity from 1989 to 1990. A slight decrease in the mean for avoidance behavior
scale was observed over time for the control community (Xx=6.31 in 1989;
£=5.47 in 1990). These findings further clarify the patterns of stress observed
in Table 3. Over time, the level of intrusive stress has declined in Cordova
while the level of avoidance behavior has remained stable. This reduction in
intrusive stress levels was relative, given the finding that significantly higher
intrusive stress levels characterize the impact community when contrasted with
the control community in both 1989 and 1990.
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Table 5

Pearson correlation coefficients for stress, disruption and demographic characteristics for im-
pact community, 1989 (¥N=118) and {990 (N=69)

Characteristics Scale

Intrusive Stress Avoidance Behavior

1989 1990 1989 1990
Family disruption 30 .26 i § o
Changed personal plans 20** .40 23" 40
Family members changed plans 0 25 25* A7
Work disruption 10 .39+ .08 27
Community disruption 18 18 .18 1
Educational achievement -.01 ] —.03 -.02
Sex 10 —.01 Al .08
Years lived in communily —.04 A3 — 07 .06
Fishermen T .10 18 .07
*Pr= A,
*Pr.001.

Table 5 presents Pearson correlation coefficients between the stress scales,
social disruption indicators and selected demographic characteristics for im-
pact community respondents. In 1989, five months following the spill, in-
creased levels of intrusive stress were significantly correlated with family dis-
ruption, changing of future personal plans and having family members who
changed their personal plans ( Table 5). Additionally, when compared to com-
munity members in other occupations, commercial fishermen were character-
ized by higher levels of intrusive stress (r=.27). In 1989, higher avoidance
behavior scale scores were found to be significantly correlated with the three
disruption items found to be associated with intrusive stress. The finding that
most demographic variables were not associated with increased levels of stress
suggests that initial stress generated by the spill in the impact community was
associated primarily with patterns of social disruption rather than demo-
graphic characteristics.

A pattern of association between several indicators of social disruption and
psychological stress persisted 18 months after the spill. The Pearson correla-
tion coefficients between family, work and personal disruption and the two
stress scales increased in magnitude in 1990. The most dramatic increases oc-
curred between reports of disruption at work and both stress indicators. A coef-
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ficient of .39 was observed between work disruption and intrusive stress, while
a coefficient of .40 was found between changing personal plans and intrusive
stress (Table 5). In addition, higher rates of avoidance behavior were found to
be specifically correlated with family disruption and changing personal plans
in 1990. These findings suggest that, over time, the disruption of work-related
activities is associated with higher levels of stress. Furthermore, continuing
personal and family disruption is also associated with higher stress-levels, al-
though the initial consequences of work disruption may not involve elevated
stress-levels.” In 1990, the correlation between being a fisherman and work dis-
ruption was significant (r=.28), suggesting that the long-term impacts of the
Valdez oil spill include a continuing pattern of work-disruption for people in-
volved in commercial fishing some 18 months following the spill.

Summary and conclusions

The ecological-symbolic approach to technological disasters facilitates an un-
derstanding of natural resource communities, the cultural traditions associated
with their harvests of renewable resources and their vulnerability, both eco-
nomic and cultural, to resource contamination. Given the fact that most Alas-
kan communities in the Pnince William Sound area can be classified as natural
resource communities, the primary objective of this research was an evaluation
of the initial and continuing social impacts of the Valdez oil spill. Initial im-
pacts were measured five months following the spill and continuing impacts
were measured approximately eighteen months after the spill. The specific so-
cial impacts considered were social disruption (personal, family, work and
community settings) and psychological stress (intrusive stress and avoidance
behavior). The research design included a matched control community for
comparing relative levels of disruption and stress in both Cordova, Alaska
(impact community ) and Petersburg, Alaska (control community ).

The statistical analysis of the data clearly and consistently documents signif-
icantly higher levels of social disruption and psychological stress in the impact
community in 1989 and 1990. This general finding collaborates the ever-in-
creasing research literature which documents a variety of negative, long-term
social impacts for technological disasters (e.g., see among others, Davidson
and Baum, 1986; Smith et.al., 1986; Houts et al., 1988; Freudenburg and Jones,

>The statistical significance of the calculated Pearson correlation coefficients are sensitive to
sample size. The smaller sample size of the 1990 data-sets are responsible for the lack of statis-
tical significance, despite coefficients of similar magnitudes. Given this consideration, the coef-
ficients in Table 5 for 1990 should be evaluated in terms of “substantive” significance, as well
as “statistical” significance.
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1991; Gill and Picou, 1991). More specifically, the findings reveal a longitu-
dinal pattern indicating some reduction in the scope of disruption and level of
stress from 1989 to 1990. This decline was not observed for one stress scale
(avoidance behavior), which revealed consistent levels for both initial and long-
term assessments. Furthermore, overtime, stress and disruption appear to be
increasingly correlated, suggesting a focusing of negative social impacts among
community residents who experience continuing disruption in family, work
and community settings and higher-levels of personal stress.

Given that demographic characteristics considered in the correlation analy-
sis were not found to be significantly associated with our stress scales, it ap-
pears possible that cultural values unique to natural resource community mem-
bership may influence the longitudinal pattern observed for disruption and
stress. Although participation in commercial fishing was initially found to be
modestly correlated with intrusive stress in 1989 (r=.27), no such relation-
ship was observed in 1990. However, work disruption was correlated with in-
trusive stress in 1990 and fishermen experienced more work disruption than
respondents in other occupations. It may be possible that other natural re-
source community activities such as participation in subsistence harvests, etc.
may identify subpopulations more vulnerable to long-term negative social im-
pacts. Future research on technological disasters in general, and especially on
the Valdez oil spill should attempt to further identify characteristics of subpo-
pulations in impacted communities that experience long-term disruption and
stress. At this time, empirical research indicates that both Native and non-Na-
tive residents of Cordova have experienced long-term negative social impacts
18 months following the Valdez oil spill in the form of continued disruption of
work-roles and increased levels of personal stress (also see Dyer et al., 1992).

In summary, although the research design employed in this research focused
on a detailed analysis of one fishing community in Prince William Sound, i.e.,
Cordova, we suggest that the natural resource community model provides a
conceptual link for generalizing the observed patterns of social impacts to other
resource-dependent communities in Prince William Sound. Furthermore, the
ecological-symbolic approach to studying technological disasters provides an
appropriate framework for understanding that cultural and personal conse-
quences result from the disruption of the relationship between human com-
munities and their biophysical environment through technological contami-
nation. The findings of this research provide a description of initial and
continuing patterns of disruption and stress resulting from the Valdez oil spill.
Future studies should attempt to develop explanatory models of the long-term
social impacts of technological disasters for natural resource communities. Such
research would enhance the development of mitigation strategies based on an
ecologically-informed model of the human community.
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