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of the report focuses on couunity—level iuvacts and. not on specific
- Individuals, albeit the two are related. The research ‘does not attevpt
to predf ct the exact nature of impacts that uﬂl occur, nor the precise
: level. Both are beyond the capabﬂities of current scientifi; pr;;:;ice,

DA et

Recggnizino the 1imitations of mwmmm_wlarﬂnm : S

activities were undertaken._ A literature review was esployed ty deﬂne : .
relevant categories of imacts and to develop a mdel of hy imacts
wouid occur, Focus-group discussions were utilized to help establ‘sh
the relevance of the mdel and ensure adequate coverage of- the most
socially relevant variables,. Comnity profiling was undertaken to
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uorks. denographic characten‘tics. tne concerns people have o:.er other B -
probiens sach as the econoay, abihtues to cope mth disaster. general

,enslnntj touards radioacti vity and nuclear nsns. and perceptions of

fks and benefi\,s )f res.,art. The focusvgroup discussions confiru that

, j these are reievant faccors vhich can help explain the cogmtive basis
- ,-’ for iupacts associatud with the issue.

B |
1iterature review o:'d focus-group discussions helped to define relevant |

" types of mpacts that could occur (Cnapter Three). The most Vikely

,effect is an increased level of community and interpersonal conflict
cinesuiting from extreme poi,ari zation- over the issue. Other impacts
Tikely to m'cor, but at wnkrown levels, include an increase in strass

|
and its related effects, a change in levels of residentfial satisfaction, }
. S |
P a change in local economic conditions, and increased urigration. Whether |
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such impacts will occur, in what magnitude and 1n which direction, can
only be determined through actual monitoring.

. The community profiling (Chapter Three) helped identify the social
groups most susceptible to impacts based on the nine social factors
identified in the literature reviewv. Twelve distinct social groups are B

identified (Table 17). Of these we conclude thet four groups -are -

"7 susceptible to experiencing impacts, four groups are relanvely immune

and the re-aminq tnird is somewnat in-between,
Survey data (Chapter Three) is utilized to estimate the portion of
the population wulnerable to impacts. This is done by reviewing data

representing the nine social factors in the impact model. It seems that
consistantly 30 to 50 percent of the populatinon exhibit characteris‘tics
that can be associated with factors thought to help cause impacts. This
is estimated to be the size of the population most wineratle to
restart-induced impacts. |

Impacts, however inevitable given the situation, can be altered
throqgh mitigation. Hhﬂe the Yevel of prevertjon cannot be predicted,
it is possible to identify the types of mitigation that can be effective
in reducing impacts (Chapter Four). The identification of potential
mitigation strategies is based on a review of relevant ‘exnerfences, ~data
from the profiling, and an analysis of how particular mitigative measures
can alter potential causes of impacts. These suggest a community-based
strategy for implementing a mitigation scheme (Fig. 5) as well as a droad
range of possible measures (Table 43) that could be utilized to reduce

impacts.
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ABSTRACT

This report provides a technical background for preparing an
envi'r'onilental assessment of the social and psychological impacts of
V'vf,/restartmg the undanaged reactor at Three Mile Island (TM1). Its pur-
”'jpose is to defme the factors that may cause m:acts. to define what
;\~7those m)acts wight be, and to make a preliminary assessment of how 7
1wacts could be mitigated. It does‘ not attempt to predict or project
',vt’fﬁe iuagm'tude of impacts. ‘

Four major research aétiv’ities were undercaken: & liteﬁature;

review, focus-group discussions, comunity profiling, and C6mnity

differentiated from the possible impacts of restarting Unit 1.
It is concluded that restart will generate social conflict in the
TMI vicinity which could lead to adverse effects. Furthermore, between

30 and 50 percent of the population possess characteristics which arc

associated with vulnerability to experiencing riegative impacts. Adverse

effects, however, can be reduced with a community-based mitigation

strategy.

xiv

“surveys. As mich as possibie, impacts of the accident at Unit 2 were
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BACKGROUND

On 28 March 1979, an zccident damaged the Three Mile IsTand nuclear
power reactor Unit 2 (TMI-2) at the Metropolitan Edison Company's ~
electric genzrating station in Midd'etown, Pennsylvania. Coincidentaily,
at the time of the accident, the other n:arly identical nuclear power
reactor on the same Three Mile Is]and site, TMI—I;‘was snut down for
scheiled mainterance and rerueling. The U.S. Nuclear Regulatory
Commission (NRC) ordcred the TMI-1 reactor to remain shut down pending
further MRC acticn, even though it was undamaged by the TMI-2 accident.

The NRC subsequently announced the formation of a Atomic Safety
Licensing Board (ASL8) charged with conducting public hearinjs and
defining issues arpropriate for NRC consideration prior to authorization
- of a TMI-1 restart. on 9 August 1979 the NRC issued the order which set
forth tho. = procedures to be followed before restoring the operating
iicense for TMI-1. That order stated, in part:

. while real and substantial concern attaches to issues siuch

as psychological distress arising from the continuing impact of

aspects o1 the TMI accident unrelated directly to exposure to

radiation on the part of citizens 1iving near the plant, the

Comniission has not determined whether such issues can be

legally relevant to this proceeding. Any party wishing to

raise such separate contentions should brief those Atomic

Energy Act and National Environmental Policy Act (NEPA) Issues

believed appropriate to the (Atomic Safety Licensing) Board.

The Board should then certify such issues to the Commission

for final decision ., . .

On 14 Septembar 1979, People Against Nuclear Energy (PANE) and seven
other grbups petitioned the ASLB to consider social and psychological

impacts as matters of public health and safety under the puiview

L
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of doth the Atomc Energy Act nnd NEPA In its "Certlflcatmn to the
(:omnssmn on Psyr ‘oglcal DlStI‘eSS Issues," dated Z?. Febr,uary 1980

the ASLB ruled ‘out cons1der1ng the- 1ssue unoer provxswns of the Atomc

V»Energy Act It added howeVer 5. ‘; L7

- He believe that NEPA permts NRC to consuder eommmty fears
We recosmend that we be permitted to .include such issues -in
this. proceedrng for the purpose of directly reduc1ng the -
causes of psychological stress; for example,..by improving the
dissemination of accurate and trusted information. We do not~
make a recommendation that paycholog1c.l stress -be factored
into a full cost/benefit balancing in an EIS:because we can
-identify no ba51s to believe it can be done in this case.

The ful] CommisSion. on 5 Decembe* '980, voted ’-2 on the content1on,

The deadlock meant it was reJected Another vote was taken ten months”
Iater, on lO»September 1981. The content1on was again rejected. This
time the vote was 3-1 with one abstentlon. ' |
Between the time of the flrst and second votes, DANE pet1t1oned the
U.S. Court of Appeals for the District of Columb1a seeking to reverse t
che initial vote. Metropolitan Edison Company and its owner, General
Public Utilities Corp., filed a joint brief on behalf of the respondent,
the NRC, In a decision filed en 7 January 1982, the Court of Appeals
voted 2-1 in favor of PANE's contentions., NRC was ordered not to allow‘_
the rest2; % of Unit 1 until they had prepared
. an environmantal assessment regarding the effects of the
proposed restart of ... . TMI-1 on the psychological health of
neighboring residents and on the well-being of the surrounding
communities,
The Comnission subsequently directed its staff to prepare such an

assessment,

o~
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Subsequently, operating officials at TMI annour.ced that leaks and
corrosion in steam generator tubes would prooably delay restart by six
to twelve months. Recognizing that injunctivé relief was no louger

necessary, on 2 Apri! 1982, the Appeals Court filed an amended judgment

- vacating the injuaction against NRC's approval of a restart. The full

~opinion was issued on 14 May 1982. The amended judgment ordered the NRC

to make a determination whether “éignificiant new circumstances or infor-
mation have arisen with respect to the potential p;yCGOIQgical health
effects of operating the TM[-1 facility.” In the event that it is deter-
mined that such circumstances or information exist, the NRC was directed
to prepare a supplementa. envirommental impact statement considering not
orly psychological healt> impacts but also effepts on the well-being of
communities surrounding TMI, :

Only July 22, 1982 NRC issued 2 policy statement on the consideration
of psychological stress issues in NEPA affai.s concerning other reacturs.
Their argument acknowledges the accident was sufffciently serious to
warrant consideration of psychclogical stress. Accordingly, consideration
of this issue is cognizeable when three conditions are met. First, there
must de evidence of "post-traumatic anxieties.” Secosd, physical effects
must be demonstrated, Third, a nuclear ac:ident must have occurred at
the site to ceuse anxieties. Thus stress will be considered only when
a2 "unique and traumatic" accident occurs and not beforehand.

Despite this policy the Justice Department, on behalf of the NRC
appealed the lower court ruling to the Supreme Court because of concern
that consideration of psychological impacts would be necessary in all

NEPA documents. Arguments were heard by the court on March 1, 1983, and

et 4t B et bt e s G 11 e



a decision was issued'bn April 19, 1983. By a unanimous vote. the
Supreme Ccurt overruled the Appeals Court decisibn. NRC was exempted
from preparing an environmental assessment. The basis of the ruiing
was not that psycholc;ical health and weil being are inappropriate under
NEPA, but, rather, thatirisks of an accident per se are not part »f the
enviroment. Thus . .sk-induced impacts are not coghizable ihile
reactor-induced ones are legitimate concerns.

~ The purpose of this report is to dgfine why impacts may of’may not
occur, to define the range of social and psychological impacté likely to-
accompany a decision about whether or not to restart TMI-i, and to make
a preliminary assessment of how impacts could be avoided; This report
does rot attempt to predict the incidence of the;e impacts in the »
community. Our focus in this report is to circumscrive the universe of
socially important variables in an effort to indicate those areas needing
Turther research to facilitate any predictions required in a future
impact assessment. This report, then, defines the scooe of the impacts

considered necessary for an envirnnmental impact assessment.



ALTERKATIVE‘ACTIONS

To no sme'l extent, the types of impacts manifested will depend on
which iechnica] restart alternative is éhosen, the enviromsent in which
the decision is made, and how it is implemented. Broadlyfspegking, the
two technical alternatives are either to restart or not to res‘art
TRI-1. To restart TMI-1 wouid, in simplest terms, ehtail'resdming
operations at the reactor. The nature of the réstart decision enviroh-
ment, in such teruws as public:gccess to restart deéision making, linkages
between TMI-1 restart and TMI-2 cleanup, and media coverage, will affect
the kinds of impacts that are minifested. Furthermore, how operations
are resumed is not as simple as turning on a switch and reverting to
full power vperation. Renewed cperations will be accompanied by a
series ot system safety tests as full power is graduaily restored over a
period ot mocnths., How information on this process is conveyed to, aid
accepted by, the public also has implications for the nature and extent
of impacts.

Not restarting TMI-1 is 2 complex endeavor in that it would probabiy
require that the plant also be deconmissioned. At present, three
technica® alternatives exist for decommissioning a plant: wmothballing,
entombment, and dismantlement. Mothballing, the simplest of the three
options, means that the plant remains relatively intact, with the removal
of only the most easily accessible radioactive materials, but access to
the reactor is restricted or prohibited, Entombment entails removal of
the less-radioactive parts, while the parts of the plant where radio-

activity is highest are sealed off or coyered over, usually with cement.
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Dismantlement is the most extensive decommissioning, requiring complete
removal of all radioactive materials.aﬁd demolition of the plant se that
the site can be USgd for other purposes.

Although all three 6ptions are technically feasible, ~ach vption
will likely precipitate different kinds bf social and psychological
impacts. Thus, Tuture operations at TMI are not contingent upon a
single restart/no kestart decision, Furthef, the impacvathat are
Tiaely to arise will be equally complex, dependinu largely on which of

the‘diversé alternatives is selected and the nature of the envircnuent

“in which the decision is implemented.
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SCOPE OF VHE REPORT
Introduction
Whether or not TMI-1 is restarted, necasurable social and psychological

impacts on the surrcunding comunities ard tneir residents will probably

accur. VBecause the nature and extent o° these impacts is impossible to

o i

pradict with precise accuracy, it is ¢i ficult to estimate whether i
impacts will be significant. The most accurate means, of course, to

determine if significant impacts occur woula be to carefully monitor

conditions in the area for a peri~cd before and after a decision is made.

To assist in ruling out the impacts caused by factors unrelated to a

restart decision, monitoring should also be instituted at a set of

control communities.

Given that this assessment of impacts is made prior to the actual
decision to restart TMI-1, however, a research strategy, basea on the
principles of social science research, has been devised to facilitate
projections of impacts. Recognizing that impacts of restarting a nuclear
reactor after an accident are unstudied, tne findings from other similar
events that have been systematically observed may provide guidance in
anticipating impacts. The extent to which it can be shown that the
situations are analogous will add confidence to the generalizations and
nrojections.

The objective of the research was to assess the level of similari-
ties between the TMI-1 restart and social and psychological responscs to

environmental hazards in other areas. In this regard, a number of hypotheses
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based on the literature of environmenta® hazards were tested. The focus
of this research is on the determination of the present conditions in.
the THl region;-whether these conditions were different before the
accident; the extent to which these conditions are similar or different
from those observed elsewhere; and the extent to which the restart issue

is a disruptive evert similar to other envirommental hazards.

Predicring the Impacts of a TMI-1 Restart Decision

Determining the validity:pf any generalized understanding of an
observed relationship is based on the extent to which a similar pattern
of effects is detected at another time, at different places, and with
different»oeople. Obviously, one's confidence in the general proposition
concerning the presumed causal re’ationship increases with successive
tests under different conditions revealing a similar pattern of evidence.

It is this confidence in a general proposition that allows fhe
analyst to generalize potential effects from one situation to another
similar but untested situation. The ability to anticipate effects, -
then, is directly related to the depth of understanding of causal
relationships and the extent of similarities between situations. If
experience with any given event is high and the conditiuns for response
are well known, then predictions are facilitated and more 1ikely to be
valid. Conversely, if the event is novel and the bases for human
response are vague, prediction is rather futile.

While tne'Fituation presented by a restart of TMI-1 is fairly

unique, the basis for understanding human response to risky and hazardous
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events is more firmly established. Thus, although it may be infeasible
to predict the extent of any human behavior or manifestation of social-
psychological impacts, it is possible to explain and predict why thev
may or may not occur.

Even in social situations which have been the focus of a good deal
of empirical research, predicting human response to a future and
seemingly unrecognizable event is not a precise or exact art. While it
is pussible to learn frqm analccguus events and extend general findings
regarding human behavior in response to disruptive events (e.g., natural
hazards), this type of knowledge car only be usad to develop estimates
of a range of impacts. To the extent that TMI-1 restart is indeed a
unique event, making inferences from any historical base is subject to
error. The following discussion of the caveats and inherent weaknesses
of prediction defines the limitations of the present effort. Soderstrom
(1981) has discussed a number of these problems, including exclusion of
variables, changing relationships, and data availability, These problems

are briefly discussed, in turn, below.

Potential Limitations to Prediction

1. Exclusion of Variables

Any giver. action has, potentially, an infinite number of effects.
This is especially true given the complex interactions which are the
reality of human response to environmental ha~»rds, Under these

circumstances it is quite iikely that projections are based on an
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inadequate or inappropriate set of variables. The situation is analegous
to the bias intrcduced using misspecified or under-specified wodels in
econometric forecasting (i.e., including inappropriate and/or excluding -
appropriate varichles from equations). Models which are onlv partially
specified, thus, may be disproportionately dependent on tae existence,
or nonexistence, of certain variabies. Klein (1970) points to the lack
of empirical and theoretical clarity as often allowing o great deal of
discretion in deciding which variables to include and how to portray
their interactions.

Given resource constraints, both human and financial, it is
necesSary to focus on a defined set of variables in order to treat them

scientifically. 7Yrade-offs need to be made to arrive at a relevant set

of variables. Researchers must balance resource limits against perceived

importance. Determination of "importance” is the crucial issue.

It is clear that deciding what variables are relevant to study
implies value judgments (Cochran, 1979). Any appeal to such conceits as
"common values” is only a partial solution. Given the complexity and
distributional nature of impacts, it is doubtful that a consensus could
be reached on any but the most trivial effects. This dissension, which
exists not only in the local community but also in the social science
comunity, suggests the need for input from multiple perspectives in
guiding the selection of variables. This need is especially critical if
the social importance of effects is to guide data collection and analysis
rather than mere political expediency (political expediency both in
terqs of ease of measurement and/or adaptability for the prevailing

political climate).
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2. Changing Relationships

Even if_ through some fortuitous set of circumstancés. the most
relevint and important set of variables has been selected, a further
problem exists: changing relationships. As Cronback (1975) has pointeu
out, generalizations based on recent studies are not necessarily enduring
conclusions; empirical relations change. A relationship observed at
one point in time may be quite different when *ested yea§s later.
Cronbach cites as d prime example a study which compared middle- and
lower-class parenting “n which class differences observed in the 1930s
were often reversed in the 1950s.

Demographers are well aware of the complications this condition
can entail for their projections. While the extrapolation of trends
can be reasonably accurate as long as the underlying relations remain
stable, this accuracy ceases at some "turning point” in the relationships
(Johnston, 1970; Meidinger, 1977). This "failure" is especially dis-
couraging because it occurs at precisely the point where the foresight
would be most helpful ~ where the assumed continuity is broken. In the
case of impact projection this problem is inherently exacerbated, because
the projections are based to a significant extent upon the very relation-

ships tiat stand to be altered (Meidinger, 1977).

3. Data»Availabilitx

Johnston (1970) states that the devalopment of a sound forecasting

approach demands the fulfillment of at least two fundamental requirements:

o i g D S
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(1) a theoretical grasp of the relevant processes and interrelationships
within the defined system of interest; and, (2) a body of information
which reflects "the observed operation-and mutual influences of the key
elements." While a theoretical framework for the TMI-1 restart research
on response 0 environmental threats way be provided in the literature,
Tittle empirical evidence is available on the restart. Rather, the
majority of the information available on which to base the analysis
' relatgs not to the restart but to the TMI-2 accident. In this regard,

it can be plausibly argued that impacts induced by the restart may be
_qualitatively and quantitatively different from those induced by the
accident. Qualitative differences, for example, may arise becuase the
accident was a transient event inducing acute stress. The restart, on
the other hand, although transient in nature, leads to continued operation,
a permanent condition poteni;>1ly capable of causing chronic stress.
Quantitative differences may arise either because restart is not perceived
to be as threatening as the accident, thus leading to lower leveis of
impact, or because the accident and subsequent cvents have sufficiently
sensitized the community such that the additional concern induced by
restart will actually lead to higher levels of impacts than observed

after the accident,

These pro.'ems force one to assume 32 posture of caution and a
certain degree of skepticism in developing projections. To the extent
that the conditions and interrelationships surrounding TMI-1 restart
are reflective of those found in previous research, predictions may be
based on a sound empirical foundation. On the other hand, the extent

to which restart is a unique event, unlike other environmental hazards,
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may hinder predictions. One purpose of the present research is to

determine which of these options is most valid.

Organization of Report

Afte. recognizing the limitations of prediction in the social
sciences outlined above, four major activities were undertaken to generate
data. Each of the problems with prediction was addressed by at least
one of the approaches. A literature review and focus-group discussions
were empioyed to ensure approoriate and adequate coverage of the most
socially important variablés. Community profiling was undertaken to
explore changes in social organizations and interrelationships. Similar
concerns are also tapped in the analysis ¢f various community surveys.

A1l four approaches have as their explicit focus the development of
information on the likely changes due to either restarting or not
restarting TMI-1. To the extent possible, attempts have been or will be
made to differentiate between the impact of the accident at Unit 2 and
restart at Unit 1.

The first part of this report concentrates on determining a range
o7 potentially observable impacts and providing a theoretical understanding
of why they might occur. Approaches to this scoping process are included
fn this section. First, a review of the literature on human response to
environmental hazards is provided. From this review, we derived a
conceptual framework to assist in organizing salient concepts, to guide
the generation of testable nhypotheses, and to facilitate prediction

based on an understanding of the phenomena. Finally, in an effort to
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provide further insights and test th2 relevancy of these concepts, the

7 ;'esults of a number of focus-group discussions are presented.

~

% The second major section of this report defines the nature of some
wpf the irmpacts that are potentially most relevant to the TMI-i restart
a]tamatwes. These *mpacts fall into four broad categories: social
cth.. Sm, conflict, economic well-being, and mobility. Although not an
exhaustwe compﬂatwn of impacts, these categories are socially most
1mportant. T!ns closure was achieved through a distillation of the
previous scoping exercises and through analyses of responses to analogous
“nonnatural environmental hazards, elements of the community infrastructure,
and attitudes and knowledge of lbcal residents and control communities
concerning TMI and other issues.

The third major section of this report is an overview of the
potential mitigation options available to address impacts that may
appear. A brief discussion of mitigation as a strategy for ameliorating
adverse impacts and promoting community acceptance is presented with a'
preliminary exploration of avaiiable options based on preceptions of

comunity groups and an examination of the efficacy of these options.
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LITERATURE REVIEW

Introductinn

This literature review prbvides:a basis for unde:standing and
assessing the potential impacts of the restart of TMI-1 on the residents
in, aid social structures of, surrounding communities. It is developed -
from a review of social science theory and empirical work that is judged
to be relevant to the restart alternatives. In that sense it reflects
the authors' biases; others may feel certain bodies of literature omitted
or ignored here are also pertinent. On the other hand, we have sought;tq
incorporate findings from a diverse array of literature which at times is
overlapping.

The ability to generalize from previous research is predicated on
the assumption that human response to threat is a hasic social process.
Research to date tends to endorse this assumption., This is not to say
response is homogeneous; ¢cudies indicate that response varfes, to some
extent, in accordance with the characteristics of the threatening event.
Relevant dimensions may include political salience of the event, frequency
of threat, duratiun of threat, the areal extent, the pr-.dictability of
risks and consequences, the level and length of available warning, the
type of expected loss, and the degree to which preparations can be made
for mitigating the threat (Burton et al., 1978; Sorensen and White,

1980; Mileti, 1980).
As a potentially threatening event, TMI-1 restart may differ from

other hazardous events in two important respects: (1) public knowledge
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of nuclear-related events is relatively low, and (2) the political

salience of nuclear activities is relatively high. This situation may

alter response patterns noted in the literature. Given this limitation,

additional research is needed to determine whether generalizations from

- the existing knowledge base are applicable to the TMI-1 sittation.

Restart is a hazardous event because it creates a situation in
which anether nuclear power plant accident is pogsible; In respondi.yg
to restart, individuals must cousider potential risks and threats from
an accident. 'This is akin to a situation in which people residing on
the San Andreas fault must deal with the risk of another major eartiquake,
whether or not that carthquake ever occurs in their lifetimes.

To gain a better understanding of the limits for comparing human
response to hazard, Table 1 contrasts six different events in terms of

eight dimensions of hazard. Events examined include

1. a TMI-2-type accident at a nuclear power facility,
an earthquake of Richter magnitude 7.0 or greater,
. a major urban flood,

2

3

4. a Love-Canal-type leak of a waste disposal site,

5. a community decision ¢n flouridation of water, and
6

a chemical spill from a transportation accident.

Several conclusions can be drawn from reviewing the results of the
comparison. First, a TMI-2-type accident is not perfectly analogous
with any of the other five hazardous events. To some extent, however,

every event is unique. Second, a TMI.2-type accident shares many




Table 1. Dimensions of hazardous events

Hazard g;;z' Earthquake Major L°;:' 3:::1' A "”;g‘“on c’,‘;ﬂ ?‘1
dimensions accident R>7.0 flood eakage water supply (transportation)
Frequency of Rare with very low Rare with low Fairly frequent Rara event to Frequent Rare with
event probability probability date, p'oba- increasing
Little experience bil{ity unknown frequency
Duration of Hours to one week Minutes with Hours to days Ongoing Ongoing Hours *o days
threatening with ongoing - aftersnocks
conditions threat for weeks
Areal extent of Fixed with 10- to Variable Variable but not Fixed, l1ikely a Very pervasive Veriable, > mile
threat 50-milc radius confined to small area radius
f1s0dplains
Predictability Highly uncertain Determinant in Mostly predictable Unknown Mot applicable Highly uncer<ain
of events space but not
in time
Predictability ‘Variatle and Moderately Highly predictable Variable Known but variable and
of impacts contoversial ‘predictable controversial unknown
Level of vaming No visual warning Prebably none Usually good Unknown Not applicable None
for specific 15- to ?-min
event audio varning

Nature of losses

Ability to

prepare for
losses

Primarily to health;
very uncertain

Low

Primarily to
constructed
features

Some preparation
can be mide

Primarily to
constructed
features and
humans

Well developed

Primri\yi to
health

Not known

No known losses

Not applicable

Primarily to
health

Low

e
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similarities to other events on one or several dimensions of hazard.
In this sense it is not totally unique. Overall, the conclusion that
appears to be reasonable based on an integration of these observations
is that tne general manner in which people respond to restart will be
determined by situation-specific factors, but these facto;s are hardly
novel or unique given ihe range of human experience with hazard. The
following review of the literature examines many of these factors and

seeks to explain their occurrence.

Structure of Review

To structure the presentation we will examine the literature based
upon a nine-cell matrix.
On one dimension of the matrix three general system levels are

identified ‘e.q., Mileti et al., 1975):

1. individuals within the context of the family,
2. families as comunication and decision-making systems, and

3. the community and its component organizational structure.

In general, the community and the encompassing region are best viewed
as the "gross context” of social behavior (Gump, 1968), A more focused
understanding of relevant variatles is provided by research on families
and organizations as micro-contexts of social ¢ :ivity. Community-level
phenomena will be conceptualized primarily as the aggregate consequences
of family and organizational activities that are focused on a specific

locale (Indik and Berrien, 1968; Hunter, 1974), While the current
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review is on social resyonses to vériou§ stimuli, it fsfnecessarifto
give consideration to the individual and thé effect of individuai-level
stress on social groupings {families, organizations, etc.).

On the second dimension of the matrix we have classified research

into three areas:

1. general theories from the social and behavioral sciences, :
2. studies of how people preceive and respond to risk and hazards, and

2. investigat‘ons of the impacts of hazardous events on paople.

To some extent, the theories reviewed have guided the studies reported
in the latter two areas, and empirical results have helped to refine
theory. The overlap helps unite the literature in a more cohesive

fashion.

Individual Systems Level

1. Theoretical Perspectives

The manner in which impacts are manifested on an individual level
will largely be shaped by human cognitive processes and the way in which
peop!_ perceive their environment ;nd the event(s) which disrupts environ-
mental norms, In this sense, the impact pracess can be viewed within a
body of theory which characterizes the human processes of perception,

decision making, and adjusthent or coping,
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a. Perception

While perception was once a relativéiy restricted concept referring
to an organisc:'s awareness of the world, its use has shifted to a social-
psychological level and typically involves a sociocultural dimension as
well. As Allport (1955:368) notes, the use of the tarm

“. . . perception in social disciplines has.. . . shifted from

mere object awareness, physical world relations . . . to a

cognitive and perhaps even phenomenological modus operandi

for collective activities . . . and for concepts of self and

society.”

Given this broad conceptualization it is not inappropriate to speak of

risk perception for all social levels from the individual to the commu-

nity to the entire society. It is, of course, necessary to recognize

-the complex interdependency of individuals, Jroups, and societal percep-

tions and the effects of interaction between those levels (Miller, 1964).
For most hazaru., characteristics of the agent can be objectively
and relatively accurately described. However, the reality of a hazard
often has little to do with hcw it is perceived at various social levels
{(vanArsdol et al., 1964) or how it is adapted to (Mileti, 1980). The
perception of hazard is further complicated for the perceiver when the
objective nature of the threat is in iispute or uncertain (Grosser et al.,
1964), as is the case with nuclear power in general (Holdren, 1982).
For example, it is generally accepted that some residents of areas
subject to risks of natgra] hazards view physical events with a per-
spective different from:that of the expert or scientist (Kates, 1962;
Mitchell, 1974; White, y964). For instance, residents of a floodplain
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may attach different meanings to the coacept of the "100-year flood"
than does the hydrologist (Burton and Kates, 1964). Likewise, farmers
may view drought in different terms than does the climatologist (Dupree
and Roder, 1974). In general, the behavior of people who misinterpret
scientific information will often differ from those with the more acute
understanding.

The control a person feels that he or she has over a situation may
affect perception of risk (Wortman, 1976). According to Holdren (1982),
irdividuals are more likely to tolerate a hazard if they feel they can
control the situation.” Sims and Baumann (1972) use the concept of
"locus of control”® in explaining coping with threatenihg situations.
Some individuals are inclined to believe in the efficacy of personal
action in dealing with risky situations (internal locus of control);
others, particularly those from fundamentalist religions, tend to feel
that the situation is in God's hands, and, hence, there is little to do

~ in response (external locus of control) (Sims and Baumann, 1972). The

notion of control has implicatiops for social adjustments made to
hazardous situations, a subject. to be considered below. When an indi-
vidual‘s sense of control is threatened, negative psychological and
emotional states can follow (Carver, 1966). On the Lasis of experi-
mental data, Milburn (1977) argues that control cf a situation and not
the size of a threat is the key in coping with threatening situations.
Perceptions are related to other factors such as sex, ethniﬁity, age,
and socioeconomic status as well, but the exact relationships are not
well understood. Furthermore, perceptions are dynamic in that they

change over time, but the cause of shifts is not well understood.

s
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In a different manner, perceptions relate to how persons subjec-
tively evaluate probabilities of rare events. Studies have shown that,
while people in general are poor probabilistic thinkers (Tversky and
Kahneman, 1974), they are good at estimating the frequency of some
risks (Hewitt and Burton, 1971).

b. Decision Making

Second. and in a related fashion, impacts can be viewed in the
context of how people make decisions under conditions of risk and uncer-
tainty. In the face of hazardous events, individuals and groups must
choose among a thecretically immense number of alternative paths of
behavior. Although the choice is often to do nothing, in most situ-
ations alternative courses of actions are feasible. The proce#s by
which such choices are made appears to be similar, despite a wide variety
of decisional contexts. A simple model suggests that the individual or
group (1) appraise the likelihood of hazardous eVents, (2) examine a
range of alternative behaviors or adjustments, (3) evaluate the conse-
quences of each perceived action, and (4) choose one or more actions
(Slovic et al., 1974).

Field study sho&s ihat this general process is modified by several
factors. First, persons are not highly competent estimators of the
1ikelihood and consequences of extreme events. Second, persons rarely
are aware of a wide range of alternative adjustments, Third, information-
processing bias 1imits the abflity to compare alternatives. Finally,
persons demonstrate a wide and diverse range of goals to be satisfied

by the decision outcomes (Sorensen and White, 1980),
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In addition, evidence exists that information on alternatives is
not simultaneously processed, but that alternative actions are considered
in a sequential, ordered process (Kunreuther, 1974; White et al., 1972).
For example, the occupant of a floodplain in the United States does not
carefully weigh the probabilities and consequences of disaster against
premium costs in arriving at a decision to purchase flood insuraﬁceibut
tends to base a choice on whether a flood has been experienced and

whether a neighbor has purchased insurance (Kunreutherr, 1978).
c. Stress

Another way of describing the manifestation of impacts in theoretical
terms is as a stress-response phenomenon (Lazarus, 1966; Selye, 1956;
McGrath, 1970; and Manderschied, 1981). In this regard, Lazarus (1966)
has dealt with the notion of threat and resultant stress. Stress is the
result of the transaction of an irdividual and a situation, and threat
is conceptualized as the intervening factor between the experience of
stress and the coping response (Lazarus, 1966:25). The individual is
most likely to perceive a situation as threatening when it appears
salient to his/her future goals. However, if only some goals are
threatened and not others, tensions can emerge. |

Other dimensions of threat include the level of awareness of threat
(Lazarus, 1966:80). Awareness of threat may be a function in the restart
case of the amount of media attention 1ikely with the resumption of
generation (Molotch, 1970; McCombs and Shaw, 1972) as well as national

coverage of other nuclear power relevant issues (Marshall, 1982).
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Threat appraisal is affected by the ambiguity of envirommental cues
and the-iminence of harm. Coping problems and stress increase when the

threat is uncertain and the impact agent does not materialize (Lazarus,

) 1966). Uncertainty as to risk is repeatedly identified in the literature

as a problematic and stress-producing phenomenon in hazard assessment
(Fiddle, 1979; Turner et al., l979§ Tversky and Kahnenman, 1974; Danzig
et al., 1958; Withey, 1962). Uncertainty in turn has been found to be
associated with stress and tﬁe physiological consequences of stress such
as psychosomatic illnesses (Miller, 1964).

Personal stress occurs in situations where the threat stimuli is
constant, whether due to predispositions of the individual to view it
as such or from the characteristics of the enviromment (Lazarus, 1966).
States of chronic threat are stressful on individuals and may erupt
into crises easily (Lang and Lang, 1754). Such effects would appear
éompounded if the anticipated effects of the hazard are not perceived
as manageable by the target population. In such cases Lang and Lang

(1964:71} suggest that "demoralization” is an outcome.

2. Response to Risk and Threat

The two bodies of literature perhaps most useful in projecting
potential impacts 1ook at how people perceive risk and hazard and con-
sequent social adaptations, and human response to warnings of disaster.
Earliest work in hazard studies emphasizing social adjustments came
primarily from geographers (Hhite; 1945; Burton and Kates, 1964; Kates,
1962i Hewitt and Burton, 1971) and psychologists (Wolfenstein, 1957,
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Lazarus, 1966). Sociologists (Fritz and Mathewson, 1957; Barton, 1970;
Mack and Baker, 1961; Dynes, 1970; Quarantelli, 1978) and anthropologists
(Schneider, 1957; Anderson, 1968; Hallace, _1956) also provided additional
insights by focusing on social and cultural adjustments to hazards.

a. Hazard Research

Because the primary emphasis of this literature is on cognition
of hazard, additional concepts that appear important include threat
(Lazarus, 1966; Wallace. 1956; Grosser et al., 1964), stress as a reac-
tion to threat (Miller, 1964), coping strategies (Withey, 1964), locus
of control (Sims and Baumann, 1972; Wortman, 197€,, risk assessment
(Kilpatrick, 1947; Kates, 1978; Vlek and Stallen, 1980) and social
adjustments to the threats of envirommental extremes (Turner et al.,
1979; Kroder, 1970; Mileti, 1980; Sorensen and White, 1980).

To consider the role hazard awareness has in the cognitive process,
it has been common in the literature to identify the characteristics of
the environmental threat as elements affecting perceptions. Relevant
dimensions include the perceiver’'s distance from the hazard (Manderthaner
et al., 1978), as well as notions held about the “speed of onset, scope,
intensity, duration, frequency temporal spacing, causal mechanisms, and
predictability” (Burton et al., 1978; Barton, 1970; Dynes, 1970),

In ad&ition. individuals’ previous. experience with and knowledge of
the threat can affect their perceptions. Those perceptions then detemine
their reactions (Kilpatrick, 1947)., For natural hazards the literature
indicates a tendency for individuals to underestimate ihe hazard of a

i
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situation (White et al., 1958; Burton et al., 1965; Mileti, 1980). In
situitions where persons have previous experience with a hazard, their
perceptions have been found to vary as to the mature of future threat.
In cases of flooding, White (:945) suggests that persons assume that
worst-case events will not repeat themselves, although Kates (1962) has
reported an opposite tendency. Burtor =t al. (1965) found that persons
living in coastal areas subject to hur~icanes tended to view the storms
as repetitive. Bolin (1982) found continued psychological stress in
tornado victims with the onset of tornado seasbn the year after impact,
the season representing a potential increase in threatening weather.
Friedsam (1961) and Drabek and Key (in press) have found that tornado
victims continue to suffer heightened fear of storms.

Kates (1962:140) has suggested that people are “"prisoners of
experience” and tend to perceive hazards based on past experience.
Livwise, Janis (1951) indicates that "near misses” are important in
affecting perceptions of risk. In situations where persons do not have
direct experience with physical impacts of a hazard such as in earthquakes,
there is a tendency to minimize the expected damage or to interpret the
situation as nonhazardous (Jackson, 1981). This is suggested to be a
psychological strategy to reduce the dissonance involved in placing
oneself at risk. Thus denial of risk by individuals has been found as
one coping strategy in hazardous circumstances (Jackson, 1981; Wo)fenstein,
1957), if the individuai in QUestion has little previous experience or
knowledge.

According to Mileti (1980) the accuracy of risk perception improves

with access to scientific information (see also Kunreuther, 1978).
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Personal values and previous experience may predispose people be selec-
tive in the information they choose as evidence of their judgments and
actions (Hutton and Mileti, 1979).

Considerable work on how people perceive risk and hazard under a
"bounded rationality” model of human behavior has been undertaken by
Slovic and cplleagués (Stovic et al., 1974; Fischhoff et al., 1981).
Their work has shown that uncertainties, misperception of risk, crisis
orientations, intuitions, and inability to integrate multiple informa-
tion all conspire to limit the role of economic rationality in response
to hazard. |

Other researchers have focused on studying the adjustments people
employ to mitigate risk and potential losses; Possible actions have
been categorized to include prevention of effects, modifying potential
impacts, rclocating potential victims from the risk area, o acceptance
cf the potential impact losses either individually or by distributing
them across the larger social groups (Burton et al., 1978; Sorensen and

White, 1980; Mileti, 1980; Mileti et al., 1981).

b. Warning Research

Directly related to this body of research are disaster warning
response studics, an area that has received perhaps the most systematic
treatment of any area of disaster research (Mileti, 1974; Mileti et al.,
1975; Mileti, 1975). In disaster research it has been observed that the
receipt of warning of impending disaster is followed by attempts at
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confirmation (Danzig et al., 1958) and that, if the warning is received
from the macs media, attempts will be made to confirm it some other way
(Drabek, 1969; Drabek and Stepnenson, 1971). Warnings that are consis-
tent across several sources are more likely to be believed (Clifford,
1956; Fricz, 1957; Withey, 1962) as are personally communicated warnings
(Drabek and Boggs, 1968).

Disaster warning belief is determirad by 2 complex set of factors
including warning sources, warning message content, the number of messages

received, in’erpretation of e.vironmental evidence of impending impac’s,

‘observations of the acions of others, whether the family is together or

separated at the time of warning receipt, previous disaster experience,
proximity to the projected impact area as well as demographic character-
istics of the recipiehts, including socioeconomic status, race, age, sex,
and residence location (Anderson, 1969; Mileti, 1974; Mileti et al.,
1975). .

| Warning he';ef in turn is associated with some type of social
response, frequent:y evacuation (Drabek and Boggs, 1968; Perry et al.,
1981). Related to che warning literature, research on evacuation has
been \cluminous; thus, only a few of the most pertinent findings are
reviewed, Research generally has found that those nearest the predicted
target ¢rea are the most 1ikely to evacuate (Danzig et al,, 1958; Perry
et al,, 1981). Friedsam (1962) and Moore et al. (1963) have shown tnat
the elderly are less likely to evacuate than others. Other research
indicates that persons with a higher socfoeconomic status (SES) are

Tess iikely to evacuate (Moore et al., 1963; Young, 1954), although
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education level has been reported as unrelated to evacuation behavior
(Lachman et al., 1961). Perry et al. (1981) conclude that general -
precictors of evacuation behavior include perceived personal risk,
belief in the reality of the warning, the presence of an individual
adaptive plan, content of the message, past experience, warning source,

warning frequency, personal contact, and age.

3. Impacts of Disaster

There is considerable attention,giten_in disaster research to the
xistence and persistence of psycholincéj and émotional consequences of.
disasters on victims (Wilson, 1962). There 1s debate as to whether

disaster impacts cause persnstent psycho]ogicai and emot1onal _disturb-

ances among victims (Perry and Lindell, 1978 quarantell1, 1979) One
posit1on maintains that d1sasters have relat1vely endurjng negative
;,z/' p§ychosoc1al effects on victims (Menn1ng. ,A1952 Moore, 1958; Moore and
| Fr1ed$am, 1959 Moore et al., 1963; Lifton and Olson, 1976). The other
ﬁ], /,,Jposition is that psycholog1cal reactions occurr1ng'after a disaster tend

,ﬁ, /to be relatively rare and of a short term nature.(Bates et al., 1963

Er1cgson et al., 1976; Fritz, 1961, Sterling et al., 1977; Quarantellt,
1979) Some have argued that often disaster victims gmerge from their
. disaster experiences stronger and more "fesilient” than ngore (Fritz,
1961; Quarantel}1 and Dynes, 1977; Taylor, 1976; Quarantelli, 1979).
| Researchers with clinical orientation have produced a considerable
‘ body of evidence documenting various psychosocial and physiological

| stress effects of rnatural and man-made disaster. Starting with one of



the first clinical statements on the individual impacts of disasters
(Tyhurst, 1951), numerous researchers have since identified various
types of stress-related psychological'sequelae to disaster events
(Blaufarb and Levine, 1972; Church, 1974; Gleser et al., 1981; Hocking,
1965; Hocking, 1970; Lifton and Olson, 1976; Logue, 1980; Melick, 1978;
Newman, 1978; Penick et al., 1976; Rangell, 1976; Tichner and Kapp,
1976; Tichner et al., 1976). Janis (1951) has argued that the greatar
the sense of victimization a person feels, following a stress event, the
greater the 1ikelihood that emotional disturbances will follow. After
reviewing these studies and others, Chamberlin (1980:238) propesed that,
while many qualifications were required and much was unknown, the liter-
ature pointed to but one conclusion: "Research provides evidence of
long-term deterioration in health patterns and development of specific
syndromes after such disasters.”

In contrast to what he has labeled an "individual trauma perspec-
tive," Quarantelli (1979) argues that this evidence:is weak and subject
to alternative intérpretations. In contrast to the Buffalo Creek data
set are other field studies, for example, Hurricane Agnes (Melick, 1978;
Conen and Poulshock, 1977), flooding in Rapid City (Hall and Lancreth,
1974) and tornadoes in Xenia (Taylor, 1976) and Omaha (B211, 1978),
Wichita Falls (Bolin, forthcoming) and Topeka (Drabek and Key, forth-
coming). While varying designs and measurement instrume..s were used in
these studies, the tone and substance of the concluzions stand in sharp

contrast tv those c7fere. by Erikson, Lifton, Titchener, and others.
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Although some 1ingering consequences gré{repogjgd that might be labeled
as "negative,” such as increased fear of fdtd;é storms, the image
structure is one of adaptation alid- pos1t1ve change. Victims are not
impaired acutely, if at all. Sme ’Eppear to evi&eme signs of personal
growth. Most indicators reflect no discernible change or impact which
might be attributed to the disaster studies. Heightened fears of storms
among some are offset by définitions of adaptive response emphasizing
damage mitigaticn among cthers.— Thus,-the type and wagnitudeof
psychosocial impacts that occur following di.aster areas will remain
subject to scientific debate.

Looking at the differential distribution of psychosocial impacts of
disasters, however, there is evidence that certain categories of indi-
viduals and families are less susceptible to stress-induced emotional
disturbances than others. Those with higher incomes, higher leveis of
education, higher religiosity scores; as well as older persons have been
found to exhibit fewer disaster-related psychosocial impacts (Huerta and
Horton, 1278; Bolin and Klenow, 1981; Bolin, 1982; Drabek and Key,
forthcoming).

Other individual factors do not appear to be significant in explain-
ing the manifestation of impacts. Drabek and Key (forthcoming) indicate
that expectaticns about the future (e.g., Cantril's Ladder of Life
Measure, 1963), attitudes of alienation and despair (e.g., Srole, 1956),
and self-perceptions of physical health (e.g., several items from the

Midtown Manhattan Study, Srole et al., 1962) yielded no systematic
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differences. While patterned within hypothesized configurations (e.g.,
SES differences), victimnonvictim comparisons did not indicate any
long-term negative impacts, when both pre- and post-event data were
Juxtaposed.

While single events result in questionable impact, extended expo-
sure to stressors has been associated with persistent negative psycho-
social impacts both on families and individuals (Bolin, 1982; Gleser

et al., 1981). In the disaster literature, extgnded:exposure to stress ]

refers to Post-impact stressors, including the effects of evacuation,
emergency and temporary shelter on victims (Gleser et al., 1981), resi-
dential and neighborhood di -ruption (Bolin.;1976), disaster-induced
unemployment (Bolin and Bolton, forthcoming), and related persistent
disruptions in social activities (Drabek and Key, forthcoming; Trainer
and Bolin, 1976).

The other major element in extended exposure to stress for
disaster victims is that which originates in the»threat of reoccurrence
of another disaster. It is difficult to disentangle the psychosocial
effects of disaster impacts from the effects of the threat of reoccufrence.
Kinston and Rosser (1974) suggest that fear of reoccurrence can trigger
deeper emotional reactions than those experienced as a result of the
original event. Howard (1980) studied the .relationship between after-
shocks and fear of further damage in the San Fernando earthquake area
with the extensive use of child counseling conters and telephone
inquiries. This suggests that children may be particularly adversely
affected and that parents are thereby affected in a supplementa’

secondary fashion.
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There is ample evidence that families in the contemporary United
States are frequently emmeshed fn relatively active networks of kin
(Adams, 1964; Adams, 1968; Aldous, 1967; Aiken and Goldberg, 1969;
Babchuck, 1971; Bossard and Boll, 1946; Bott, 1971; Berardo, 1967; Lee,
1977; Lee, 1980; Litwak, 1960a; Litwak, 1960b; Litwak and Szeleny, 1969;
Miller and Reisman, 1961; Petersen, 1969; Sussman, 1953; Sussman, 1954;
Sussman and Burchinal, 1962; Rosser and Harris, 1965; Wellman, 1973).

tions of a given situation, their response to hazards, resource avail-
ability in times of need, and their stress managing capacities.

Another major element in the social networks of families is their
1inkages with bureaucratic organizations. While Weber (1947) described
the increasing bureaucratization of industrial societies as a "process
of rationalization,” it is equally clear that there is a degree of
antagonism between the patterns of familial organizations and of bureau-
cratic organizations (Parsons, 1959). The emotional, personalistic b se
of families is often at odds with the impersonal and ostensibly ratio 11-
istic bases of bureaucracies. Families' organizational linkages frequently
impute a subordinate relationship for the families (Litwak et al.,
1974:2), a fact that does little to relieve the aforementioned antagonism.
When families are forced to establish additional contacts with bureau-
cracies, as in the case of-nazards and disasters, they typically percéive
the organizations to be impersonal as well as inefficient and ‘nept
(Bolin, 1982). Taylor and his colleagues, in this regard, found that
family experiences within the therapeutic community set a tone of nega-
tivism toward bureaucratically organized relief agencies (Taylor, et al.,
1970). ) | |
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Family System Level

1. Theoretical Perspectives

For the purposes of projected data gathering on the social impacts
of restart, a brief review of basic family structure and dynamics is
presented. hLerein the family is viewed as a system of interaction
(Burgess, 1926) as well as an information processing and commnications ~—

unit (Galvin and Brommel, 1982).

a. Family Structure

While society and culture affect a person's perceptions, the immediate
family has a greater effect (Galvin and Brommel, 1982). Perceptions and
"definitions of the situation"” (Meltzer et al., 1975) derive from commun-
ication processes particularly as they occur in family contexts.
Communication may be seen as a process of creating and sharing meanings
and understandings about surrounding social events and actors (Wilmont,
1975). Communication processes in families are important determinants
of family cohesion and adaptability (Bochner, 1976; Olson et al., 1979).
How families adapt to stress and to major changes in their life circum-
stances is affected by their communication capabilities, interactive
processes, and available resources, as well as the nature of their
linkages with extrafamily groups and organizations (LaRossa, 1977;
Littlejohn, 1978; Mitchell, 1969; Parsons, 1943; Parsons, 1949;
Watzlawick et al., 1957).
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b. Families and Stress

How families define and respond to stress situations was first

“considered by Burgess (1926) who studied family techniques for coping

with crises such as divorce and unemployment. Subsequent research also
focused on how families dealt with the chronic stress of unemployment
as a consequence of the 1930s depression (Angeil, 1936; Cavan and Ranck,

~--1938; Worgan, 1939; Komarovsky, 19407 Koos, 1946; Eider, 1974). “Factors

{

identified related to family coping with economic crisis included level
of marital aagjustment prior to the stress event, the extensiveness of a
kin-based support network, the suddeness of onset of the stressors and
the nature of support available in the community.

One of the classic formulations of families under stress was
developed by Hill (1949) and is still influential. Briefly stated,
Hill's A, B, C, -X model suggests the stress event (A) interacts with
the family's stress-meeting resources (B) and with the family’s defini-
tion of the situaticn (C) to produce the family crisis (-X). According
to Hi1l (1949; Hill and Hansen, 1962; Hansen and Hill, 1964), the family
experiencing stress-induced crisis goes through a peri'od of disorganiza~
tion followed by a recovery phase and & restabilization of interaction
and activity patterns.

The idea that stress on families depends on stress-meeting resources
(financia) resources, levels of marital stability, position in the life
cycle, social support networks, etc.) and on the definition of the
situation derives from complex communication processes that are constantly

on-going in families (Bochner, 1976); and the nature of the definition

|
|
|
1
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arrived at, itself a subjective state, determines the coping actions a
family will take to deal with the perceived crisis (Hill, 1949). Failure
to arrive at a consensual definition of the situation can exacerbate
marital conflict and disrupt family relationships due to a lack of
agreement as to what course of action should be taken with regard to

the external stressor (LaRossa, 1977; Olson et al., 1979). Successful

coping with previous crisis events appears to increase families' abilities

—== ST S cope With Turrent ‘crises (Hill, 1949).

While early sociological research has tended to treat the family as

an isolated system (Bakke, 1949; Hill, 1958; Burr, 1973) as it copes

| with stressors, this view has been superceded with one giving more

attention to the external relationships that families establish or
activate to deal with stress (Hansen and Johnson, 1979; Lin et al.,
1979; McCubbin, 1979; McCubbin and Olson, 1980; McCubbin et al., 1980).
These support networks include kinship groups (Centor, 1979; Hill, 1970;
Martin and Martin, 1979),'neighborhoods (Litwak and Szelenyi, 1969;
Cantor, 1979) anu mutual aid gr.ups (Katz, 1970; Aschenbrenner, 1975;
Kropotkin, 1914). Similarly kin ties have been found to be important in
stress reduction for victims (Wilson, 1962; Vosburg, 1971). Contrariwise,
larger families, due perhaps to the likelihood of having young children
present, appear more vulnerable to stress-related symptoms (Blaufarb and
Levine, 1972; Bolin, 1982). Several researchers have doc.umanted separa-
tion anxieties in children as a result of their experiences in disasters
including earthquakes (Blaufarb and Levine, 1972), floods (Titchner

et al., 1976; Erikson, 1976) and tornadoes (Bolin, 1982).

e —
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2. Response to Risk and Threat

Little anplied work has been done on the manner in which groups
such as families respond to risk and threat from hazardous events. Many
of the findings discussed for individuals appear to be applicable to the
family level, but lack empirical validation. Research to date reveals

the following cbservations.

Arcehtralrcbhtexfhél faétbr affecting the process of risk assess-
ment is family and kinship ties. Lucas (1966; 1969) examined variation
in perception of "ambiguous stimuli” in a coal mining community that was
subject to continuous threat (mine collapse). His research found that
expert knowledge of the hazard did not affect the perception of hazard
(1966:234), but primary role (family) relationships did. Persons tended
to view the risk as real if they felt kin were at risk. This finding is
supported by an ;xamination of stress produced by thc Mt. St. Helens
volcano (Leik et al., 1982). Results indicated that a major stressor,
such as the presence of a volcano, created a commonality of self-
appraised stress levels across members of the same family. This is in
marked contrast to variable stress levels in family members usually
found in everyday situations. Furthermore, the study found that the
perceptions and definitions of risk were fairly consistent across family
roles. The saliency of risk elements, however, varied among roles. It
appeared husbands were iiore sensitive to the 1ikelihood of a hazardous
event, and wives were more sensitive to the threat of damages. Children

gave the two risk factors more equal weights.
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When confronted by threat from a warning of impending disaster, the
family appears to be primary as the social context of decision making
for evacuation (Clifford, 1956), as an evacuation unit (Bates et al.,
1963; Drabek, 1969) as well as fn choosing a location to evacuate to
(Drabek and Boggs, 1968; Drabek, 1969; Perry et al., 1981).

Evacuees often exhibit anxieties over the home they left behind

(Bates et al., 1963), and these 5nxieties are compounded if the family

d{d—;&f evacuate as a c&ﬁbi;te‘"ﬁnft." ﬁé;;hg the‘¥;m{i}mf;£actrprior
to evacuating and then evacuating as a unit is a prime concern of those
in imminent disaster situations (Drabek, 1969). Evacuation and subse-
quent emergency shelter arrangements can be stressful on family members,
particularly if the evacuation is protracted (Instituut Voor Sociaal
Onderzoek, 1955). Families typically seek to return to the impact area
and to their homes as quickly as possible (Dacy and Kunreuther, 1969),

often before the situation is safe (Bates et al., 1963).

3. Impacts of Disaster

The effects of disaster on families has received much broader and more
intense attention. Disaster research generally shows that families
recover more slowly from the effects of disasters than do communities
(Haas et al., 1977; Bolin, 1982). In general, disaster impacts vary
across populations, resulting in differential rates of recovery. Recent
research indicates that elderly disaster victims are less likely to
eiperience long-term emotional disruptions from disasters than others

(Cohen and Poulshock, 1977; Bell, 1978; Huerta and Horton, 1978; Kilijanek
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and Drabek, 1979), although they appear to encounter difficulties in the
areas of housing and economic recovery (Drabek and Key, forthcoming;
Bolin, 1982). Younger families who are impacted by disasters have been
found to experience reduced levels of marital happiness (Drabek and

key, forthcoming). This is expected as younger families, particularly
those with young children, frequently are undergoing stress (LeMasters,

1974); and a disaster presents them with additional stresses that are

e Y A a1

often beyond their capacities to handle, resulting in marital deterioration.
Research centering on long-term family recovery has developed a
theoretical model that incorporates a set of explanatory factors within
a longitudinal framework (Bolin, 1982). Important variables explaining
family recovery include a family's predisaster socioeconomic character-
istics, disruption levels, past stress exposure, vulnerability (as measured
by a family's stress-meeting capacity), and aid-seeking behaviors.
Recovery in this research is suggested o have four dimensions: economic,
housing, quality of life, and emotional recovery, the former two
functioning as preconditions for the latter two in longitudinal sequence.
Central among findings is that social class factors affect not only
economic and housing recovery but emotional components of recovery as
well. Also clear from the research is that certain family types (e.q.,
families at early stages of the 1ifecycle, larger families, rural
families) are more vulnerable to disaster-induced stress at the outset,
and, hence, will have more trouble recovering.
Drabek and Key (forthcoming) have found that no major differences

occurred in internal functioning across such dimensions as patterns of

-—family decision making, roie differentiation, or conflict after disaster. —




Kin linkages were tightened, however, among victim families. Most
affected were theif definitions of kin as future help sources, should
future problems occur. This work also showed that primary groun link-
ages were altered, although the pattern was varied. Bonds of the victim
family to friends were intensified, but those with neighbbrs were weakened.
There was slight deterioration in social and civic gfoup participation,

except for one category — churches.

For disaster viéggms, ;ﬁ;tioﬁ;l récdvei} from the événf-fs apbar-
ently the most difficult to accomplish, particularly for large families,
younger families, and those in lower socioeconomic statusrcategories
(Bolin and Trainer,>1978; Bolin, 1982). Extrapolating from previous
studies, it can be generalized that elderly and higher-SES families may
"recover” from restart-induced stress the mo#t easily, while>those of
lower SES, large families, and young families will have the most trouble
overcoming such stresses. |

If only one individual in a family experiences emotional trauma
from a disaster event, that trauma can nevertheless affect other family
members either through a "contagion effect” or through adjustments that
must be made in family roles and interaction patterns to accommodate the
upset emotional state of that family member (e.g., Bolin, 1982; Gleser
et al., 1981; Laing, 1972). In particular, research has shown tr.c
children often exnerience negative emotional impacts from disasters
(Perry et al., 1956; Perry and Perry, 1959; Erikson, 1976; Gleser et
al., 1981; Newman, 1978). Children can either create anxieties in their

parents or incorporate and amplify their parents' disaster-induced

__anxieties (Erikson, 1976; Gleser et al,, 1981; Bolin, 1982),- Holmes and -

Rahe (1967) report that residual stress from crisis situations can be
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reinforced by unrelated 1ife stresses. Families at eerly stages of

their life cycle typicallv experience developmental stresses and, hence,
may be more vulnerable tc additional external stresses (LeMasters, 1974;
Bolin, 1982).  Stress can also be reinforced by reminders or visual cues

of the disaster (Church, 1974).

Community Systems Level

1. Theory

Evidence from comunity research is important in understanding the

significance of the locale on the well-being of its citizens in addition

*0 providing insights into the dynamics of community-level ;ocial behavior.
The behavior of groups and families cannot be aggregated and reférred to
as community behavior because of the synergistic nature of collective
social behavior. As the previous section has indicated, how families
define situations, act, and respond to demands on them, depends in some
measure on how families (and community organizations) affect each other
in an interactive sense (Schelling, 1978).

The community and its component organizations constitute an impor-
tant frame of reference for fndividuals and families (Fried, 1966).
Communities constitute symbolic objects of orientation (Hunter, 1974;
Hunter, 1975) and form the basis of persons' cognitive maps (Suttles,
1972). These mental maps render the local area familfiar, safe, and

accessible for residants. Communities also provide symbols of
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identification for residei;ts, symbols that constitute an element of
perscnal identity (Hunter, 1974.. Cognitive identity with the locale
increases with length of residency, and participation in local organ-
izations increases further the cognitive significance of the community
as a frame of reference (Hunter, 1975; Bell and Newby, 1971).

In ¢ tisis situations in communities. groups and organizations
frequently emerge to deal with the crisis (Quarantelli, 1970). While
most emergent groups deo necessarily disappear with the subsidence of
the crisis, some persisv and become part of the changed post-crisis
community structure. In crisis situations with prolonged impacts,
emergent organizations have the chance to formalize and institutionalize
their existence (Gi]]espi'e et al., 1974). By meating community needs,
suchn brganizations may help to reduce stress at the community level; and
through their persistence the sccial order of the ~nmmunity is transformed
perzanently (Gillespie et al.. 1974: Haas and Drabek, 197G).

Participation in community organizations and the incumbent cognitive
effects are associated with locality-relevant issues (Warren, 1972).
Salient issues are likely to oromote participation in action-oriented
organizations and are also likely to be associated with conflict at the
level of the community (Litwak et al., 1974). Gamson (1966) suggests
that political conflict in the community is a sign of community vitality.
Coleman (1957) has argued tnat the degree of citizen invoivement in
local organizations and issues is positively related to the frequency of
community conflict. The issues in dispute, tc generate community involve-
ment and conflict, must touch central parts of the lives of citizens,

must have differential impacts, and must be an event that can be acted
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on (Coleman, 1957). Even if such conditions do lead to conflict, the

resul tant social impacts are not necessarily negative ones.

2. Response to Risks and Threat

When the unit of analysis shifts to the level of community, much of
the available literature is directed toward the adjustments that com-
munities make regarding perceived hazards (Dynes and wenger, 1971;
Mileti, 1980; Hutton and Mileti, 1972). Response to hazard at the
community level is typically made problematic by the propensity to deny
risk (White and Haas, 1975; Mileti, 1980; Mileti et al., 1981). For
some hazards, this is reinforced by the tendency of the mass media to
unceiplay potential haza~ds (Turner, 1979), although the media can also
create community-level anxiety if they promote rumors (Prasad, 1935;
Darzig et al., 1958; Turner, 1979). In situations whé;éhfhe'éredibility
of official information is questioned, rumor could be a likely outcome,

Other studies show that cahmunities with repeated experiences with
a disaster agent are better able to maintain an organized response
capability to deal with future impacts (Fritz, 1961). However, if the
community prepares for an anticipated disaster based on past experience,
dysfunctional consequences can follow if the new disaster is different
from their earlier experiences (Parr, 1969). Prior experience may also
add familjarity t- the event, reduce sensitivity to the event, and
reduce the adequ.-  of the social response to it (McLuckie, 1970). One

interesting variant of this aspect of the research is that some communi-

ties have disaster subcultures incorporated into their environments as
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a consequence of repeated exposure to risk and threat (Moore, 1958;
Anderson, 1965; and Hannigan and Keunman, 1978). Substantial variability
in this tendency may be considered as an intervening variable in the
comunity's response to threat.

Some evidence leads us to believe that communities may vary in
their abilities to define and/or tolerate risks. This is based on
observations of community variability in the definition of flood risks
(Kates, 1962), adoption of erosion confro] strategies (Mitchell, 1974),
adoption of earthquake building codes (Nilson, 1981), implementation of
floodplain regulations (Mileti et al., 1979), or acceptance of hazardous
technologies (Kasperson, 1980). Such variability suggests that regional
differences in risk perception and saliency of hazard lead to different

community decisions about environmental kazards.

3. Impacts of Disaster

Several recent studies (Friesema et al., 1979; Wright et al., 1979;
Wright and Rossi, 1981) indicate that natural disasters have few detect-
able long-term effects as measured by aggregate socioeconomic indicators
such as employment rates, business starts, or population growth. The
lack of long-term impact has been attributed to the integration of local
communities and economies into the larger society, thus allowing communi-
ties to externalize and distribute their losses (Friesema et al., 1979).
If natural disasters have few detectable long-term community impacts, it
is unlikely that restart by itself would have any negative economic or

demographic impacts at the aggregate level of community or region,
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Within the limits of the units studied and the dependent variables
selected, this conclusion stands. Critics, however, have not been
willing to see the matter put to rest in view of some of the interpreta-
tions and policy recommendations offered by the study teams (Drabek,

1981; White, 19P*). Thus, while limfted exploration of macro-system
impacts has occurred, the overall issue is far from resolved despite the
propensity by some to generalize this conclusion to all forms of disaster,
in all locations. To date, however, no comparable data set has been
published indicating disceriible long-term effects — either negative or

positive — on such macro systems,
Conclusions

The literature review provides a large and diverse set of
considerations for the investigation of restart impacts. Each body of
literature examined -ontributes to conceptualizing the complex interplay
arong social units. Thus, one cannot consider individuals without
simul taneously considering that individual's web of social relationships.
The same, of course, holds for families and communities. A full assess-
ment of potential restart impacts should seek to reflect the intercon-
nectedness of and interactions among these elements of the social whole,
Accordingly, the next section presents a conceptual framework which
attemnts to draw together the findings from the literature in a cohesive
manner and to help identify the relationships among the three social
system levels. In doing so, it provides the basis for guiding the

impact assessment.
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CONCEPTUAL FRAMEWORK

The purpose of the conceptual framework is to provide a heuristic
means to identify an interdependent set of probable impacts from a
restart of TMI-1 and a distribution of these impacts among the populace

“and social systems. The approach adopted herein assumes that many, but
perhaps not all, types of impacts from restarting or not restarting the
undamaged reactor are identifiable. Furthermore, it adheres to the
notion that the manifestation of impacts are largely explainable in
light of current social science theory and knowledge. While the existent
research base may not have uncovered all impacts, a systematic application
of the theory and knowledge as revealed by the preceding literature
review should allow reasonable estimates of the nature and type of many
potential impacts. Furthermore, it may be possible to explain with some
precision why these impacts will or will not occur.

Social science theories and relaied empirical research findings<can
be utilized to suggest a framework which can help explain why 1mpact§
will or will not occur as a result of rest&rt. As discussed in the
previous chapter, this framework is developed in light of investigations
into how people and groups perceive and adjust to hazards in the course
of their normal lives (Burton et al., 1978; Kates, 1973; Mileti, 1980;
Sorensen and White, 1980). It is also framed around research on how
individuals and societies respond to the threat of impending disasters
and warnings (Mileti, 1975; Perry et al., 1981; Leik et al., 1981;

Mileti et al., 1981). To a lesser extent it is based on human behavior

e e o S s VAt g
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in and about specific disasters (Quarantelli and Dynes, 1977;
Quarantelli, 1979; Drzbek and Key, forthcoming). In discussing the
framework, some key literature is cited as evidence of the suggested

relationships and causal influences of impacts.

The General-Fraueuork

1. deel Structure

Figure 1 schematically outlines the structure and process by which
impacts from restart are hypothesized to occur. The key element in the
framework is the manner in which people perceive risks and benefits from
restart and continued operation. These perceptions, which are rooted
primarily in personal frames of reference (i.e., self and family) and
secondarily in more aggregate frames of reference (i.e., groups, commu-
nity, and society), will be a chief cause for impacts beiny manifest or
absent. The model (Fig. 1) also suggests what types of factors may
cause variations in the perception of risk and benefits. Previous
research suggests that attitudes towards risk manacers, perception and
attitudes toward nuclear power, information, demographic and individual
characteristics, family and group social standards, levels of sensitivity
to a disaster, ability to cope, and concern over other issues will shape
those perceptions.

Based on theoretical evidence, the model also suggests how risk

perceptions are translated into individual and community impacts. Risk
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perceptions are translated or encoded through people’s general cognitive
functioning. Perception may lead to what we call first-order impacts
defined as psychological or physiological changes that occur because of
the presence of the restart decision. These first-order impacts could
lead to further impacts on individuals in the form of coping actions or
behavioral nanifestations of stress. These can, in turn, lead to group

impacts and changes in community well-being.

2. Examples

Before integrating the findings of previous research into the
hypothesized model, two hypothetical cases will illustrate the process
described by the model. These cases represent possible extremes; others
could be postulated which would lead to equally plausible conclusions
regarding different impacts.

Our first fictitious person, Jane Doe, can be described in terms of
the factors in our conceptual framework (fable 2). In general, Jane
does not trust the management of TMI; she opposes nuclear power in
general and is confused by conflicting information about restart. These
factors, supnorted by a difficult experience with evacuation after the
1979 accident, cause her to be highly sensitive to the possibility of
another accident should restart occur and to believe that there is
little she could do to cope with a future accident. In sum, Jane is
very concerned about restart because she perceives it as a significant
threat to her own and her family's safety. Her sensitivity is increased

by this, and her risk perceptions are constantly reinforced by reading



Table 2.

Hypothetical values for Jane Doe and Jack Smith

Factor

Jane Doe

Jack Smith

Attitudes toward TMI management

Perception/attitude toward
nuclear power

Information/knowledge

Demographic characteristics

Level of sensitivity

Coping ability

Concerns over other issues

Family/group ties

Does not trust Metropolitan
Edison; thinks operators

Does not approve of future
development of nuclear plants

Perceives information to be
conflicting

Female, 35 years old, 1 child
(age 4), married, legal clerk

Feels another accident will
occur if TMI is restarted

Feels that evacuation will not
be feasible

Other issues are perceived to
be of lesser concern

Nonsupportive of views about
nuclear power

Has faith in ability of the
utility

Feels nuclear power is better
than other options

Thinks media sensationalizes the
issues

Male, 35 years old, 1 child
(age 4), married, store owner

Has confidence that the reactor
will operate safely

Has an evacuation plan for family

Feels the economy is a far more
serious issue

Generally holds shared values and
provides support
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about TMI in the local newspapers, by occasional sirens sounding, and by
visual sighting of the cooling towers.

Jane's cognitions of the restart create certain anxieties about her
future life in the TMI area, although no observable acute symptoms are
manifested. If restart occurs, however, Jane may find her anxiety
resulting in withdrawal from her normal social functioning. This detach-
ment would affect her family and marital relationships. She perceives
that the likelihood her marriage will fail would increase, and Jane
vows to leave the area for good in that eventuality. Whatever happens
to Jane will be the result of several factors, but TMI-1 restart may be
the putative cause. |

Another hypothetical resident of the area, Jack Smith, illustrates
a different outcome to the same causal sequence. Jack basically has
trust and confidence in the management of TMI. He generaily favors the
development of nuclear power but is somewhat reactive against what he
sees as negative and sensationalized media coverage of the restart. If
the reactor resumes operations, he feels it will operate safely but is
confident he could evacuate if a problem did occur. In part, due to his
growing concern with national economic conditions, he does not feel
threatened by restart and feels it would be beneficial. His family
shares these sentiments as do his co-workers., If restart occurs, Jack
will lead his 1ife as he did before the issue was raised,

These sequences of events and assumptions of causality are illus-
trative and speculative. The model they purport to describe can be
supported by previous research findings but can only be validated or

tested by an empirical test of the model through new research,
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Empirical and TheoretiggjﬁSgpport for the Model

The central purpose of the framework is to help explain why impacts
will or will not occur from restart. According to this framework, impacts
will be produced as a result of cognitive and behavioral reactions to a
potentially disruptive and damaging event. Due to the absences of events
directly analogous to TMI-1 restart and the unavailability of prior
research that has integrated scattered and unrelated findings into an
appropriate whole, this section examines some factors that have influenced
human cognitions and behaviors in response to hazardous events other than
that of restart. The ways in which differences among types of hazardous
events could affect the manifestation and type of impacts are discussed
later. This section began by discussing the key variable in the model —
the perception of risks and benefits. It proceeds by tracing the sources
and causes of perceived risk. The dependent variables in the model are

discussed in a later chapter.

1. Perception of Risks and Benefits

How people perceive the risks and benefits of restart will be the
central factor in ca.ssing impacts to occur. This generalization is based
on the repetitive finaing that human behavior in threatening situations is
highly influenced by perception of risk and the judged benefits of coping”
actions. Kates (1962) found in his early study of floodplain residents

"~ that inaction in the face of flood losses was guided by a denial or elimi-

nation of risk and uncertainty. Numerous studies on response to disaster




warning note that threats must be perceived as real and likely before a
resgonse is made (Mileti, 1975; Perry et al., 1981; Anderson, 1968).
Gruntfest (1977) showed that inaction in response to a flash flood and
warning was primarily due to a lack of appreciation for the gravity of
the situation. Key factors in explaining why people buy flood insurance
are awareness of a risk (Kunreuther, 1978) and perceived threat (Baumann
and Sims, 1978).

Mileti (1980) suggests that perceived risk is the central factor
in affecting social behavior under risky conditions. Perceived risk is
linked to how individuals and organizations form "images of damages"
which affect behavior (Mileti et al., 1981). Several characteristics of
risk seem important in shaping human cognitions. Included are ability
to estimate risk (Hewitt and Burton, 1971); the causes of the risk
(Burton et al., 1979); experience with risk (Sorensen and White, 1980);
risk denial (Kates, 1962; Kunreuther, 1978), and exnosure to risk infor-
mation (Hutton et al., 1981).

Risk is traditionally defined as a set of consequences of risky
events coupled with the probability those events will occur (Whyte and
Burton, 1980). A more behavioral or cognitive definition may be more
germane to this line of inquiry. Recently, Slovic and others have shown
that risk has several psychological dimensions including voluntariness,
immediacy, understandability, controlability, newness, chronicness,
dreadfulness and severity (Slovic et al., 1979). These appear to sum
into two types of risks: unknown and dread (Slovic et al., 1982).

While these authors have not attempted to explain how differences in the
manner in which risks are percelved affect individual behaviors, their

work demonstrates individual and groug variability in risk perceptions.
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In @ similar fa.hion, the perception of benefits will influence the
manner in which impacts develop. For example, peoples' behaviors in
threatening situaticn- are highly influenced by whether they judge an

action to be efficient or efficacious (Sorensen and White, 1980).

2, Cuping Behavior

In most previous studies of human response to risk, behavior is
treated as the dependent variable. In this case we are looking at the
ability to cope as a factor which influences risk perception and, hence,
impacts. Psycnological studies suggest coping is an iﬁportant factor in
reducing the danger people feel about threatening events (Lazarus,

1966). Research has distinguished between coping by a change in behavior
and that which involves a change in individual's "internal environments”
(Baum et al., 1980).

Coping, in this sense, is similar to the concept of "adjustment"
and "adaptive behavior” used in the disaster and hazard literature.
Adjustments are actions people or groups take to reduce their losses
from a potential disaster. Adaptive behaviors are actions taken during
a disaster to decrease the 1ikelihood of injury, damage, or harm. Some
eviden.e exists that the adoption of adjustment may increase people’'s
perception of threat or, in other cases, create a sense of security
(Mileti et al., 1981). For example, people who have safely coped with
or adjusted to previous disasters are more cognizant or the threats
(Perry et al., 1981; Burton et al., 1978). Conversely, coping activities

such as adoption of earthquake insurance may create the i1lusion of
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being safe from earthquake damage (Hutton et al., 1981). Successful
coping, even with an event of little significance, may create a feeling
of overconfidence in dealing with more sizable situations (Baker, 1977;

Leik et al., 1981).

3. Level of Sensitivity

The degree to which people are sensitive to a risk will influence
their coping behavior and the manner in which they perceive risk.
Sensitivity is represented by people'’'s awareness, experience, and pre-
occupation with a threatening situation. Previous studies have shown
awareness to be an essential requirement for responding to a risk. For
example, Kunreuther (1978) showed that, in order for people to purchase
hazard insurance, they had to te aware they 1ived in a hazardous location.
Experience also sensitizes threzts. Previous experience with natural
disaster is a major factor in shaping images of risk and loss (Mileti,
1980; Burton et al., 1978). The level of sensitization is largely
determined by the nature of the experiences. People who have gone
through hurricanes without a traumatic expefience,become complacent
toward a future event (Windham et al., 1977). Experience is also a
powerfql factor in explaining adjustment or coping actions (Waterstone,
1978). Preoccupation with threat, in a similar sense, influences behavior.
For example, while airplane flight insurance is a ‘relatively poor invest-
ment based on actuarial estimates, preoccupation with air accidents
distorts peoples' perceptions of the risks and leads to purchases

(Eisner and Strotz, 1961). At the extreme, habitual experience with
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risk leads Lo a social redefinition of what is unusual and what is often

called a "disaster culture" (Quarantelli and Dynes, 1977).

4. Concern Over Other Issues

The conzern of people over issies other than a specific hazard or
risk often affects the manner in which the hazard is perceived. Wright
and Rossi (1981) have shown ithat very few local communities place natural
disasters high on their list of concerns. Other problems and issues are
simply more salient and pressing. Similar findings extend to the indi-
vidual level (Burton et ai., 1978). It is hard to be concerned about
some elusive risk when dav-to-day survival or kzeping a job are of more

immediate concern.

5. Attitudss Toward Risk Managers

Peoples' attitud>s tuward risk managers associated with a hazardous
event help determine their sensitivity to future impact-causing events.
In the TMI situaticn, this inc udes Metropolitan Edison management, the
reactor operators and workers, the NRC, and government agencies and
personnel in civil detense and emergency planning. Previous research
has shown that people are less williny to accept risks over which they
have no control (S’arr, 196%). Nuclear nower is such a risk, Research
has also indicated that people are less likely to perceive events as
nazardous when :hey transfer responsibility from themselves to higher

authority — "the government w’ll take care of it," or, "it is in the



61

hands of God" (Burton and Kates, 1964). Whyte (1977) indicates that
peoples' perceptions of the organizations which regulate heavy metal
smelters help explain their views of health hazards from that activity.
People also appear to be less concerned with risk if they feel risk
managers are taking measures to prevent the risk effects from occurring

(Burton et al., 1978).

6. Perception and Attitude Toward Nuclear Power

Sensitivity will also be governed by people's general attitudes
towards the source or risk. Research has shown that many individuals do
not distinguish among the subtleties of the nuclear fuel cycle (Lindell
et al., 1978). Thus, to many, TMI restart may not be seen as an event
unto itself but would be generalized to nuclear issues in general.
Furthermore, opposition to nuclear power is generally associated with
percepticns of greater levels of risks and chireats from that technology
(Slovic et al., 1979). Because people had a "favorable” attitude toward
volcanic eruptions (i.e., eruptions are giamorous events), they were
not very sensitive to the types of impacts that occurred when Mt, St. Helens

erupted (Sorensen, 1981).

7. Restart Information and Knowledge

The types of information people receive about the TMI-2 accident
and TMI-1 restart will have a major effect on how people respond. The

effects of information will be tempered by the existing knowledge that
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people have about the situation and nuclear power. For example, Reed

and Wilkes (1981) show a strong relationship between knowledge and the
strength of attitudes for or against nuclear power. But, while attitudes
are related to perceived sarety and risk, gzneral knowledge is not.
Although specific pieces of information on the other hand, are unlikely
to cause attitudinal shifts and can heighten sensitivity and perception
of threat, they are unlikely to change their direction. Communication
processes and information have been tentatively linked to coping behaviors,
although the relationships are not precisely understood (Whyte, 1977).
The specific links between the receipt of risk information, levels of
knowledge, and coping ability are also rather vague and probably unstable

~ over time (Sorensen, 1983).

8. Demcgraphic and Individual Characteristics

The range of studies that have investigated relatfonships between
individual and demographic charactristics and response to kazard do not
lead to a conclusive set of generalizations. Certain characteristics
may be important in some cases bui not in others. Specific demographic
characteristics that have been associated with risk perception and
coping behavior include sex (Mileti, 1975), age (Perry et al., 1981),
income (Burton et al., 1978), resources (Sorensen and White, 1980),
family size (Baker, 1979), and ethnicity (Sorensen and Hutton, 1980).
Specific individual characteristics that have been investigated include
Tocus of control (Baumann and Sims, 1967) risk-taking propensity (Burton,

1972), and sensation secking (Shiff, 1977). It appears that there is a
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need for further work to define how factors which characterize individual
cognitive functions relate to perceptions of threat and behavior in

response to hazard.

9. Family and Group Structure

The manner in which individuals perceive risks will be influenced
by their role in family and societal structure. Within larger groups
and organizations, informal emotional support systems such as family and
friends may determine coping ability. Studies of disaster impacts
indicate behavioral shifts in family structure. Drabek and Key (in
press) report slight changes in interaction, emotional ties, and decision-
making patterns in the family. A1l seem to be strengthened in response

to stress, reducing the 1ikelihood of negative psychosocial impacts.

10. Human Response

Research on human response to risks from natural events and to
natural disasters have attempted to identify ways in which people adapt
or adjust to the threat of a natural disaster. Adaptation and adjust-
ment have cognitive and behavioral components, although most studies
have investigated actions and behavioral intentions rather than psycho-
logical coping mechanisms. From these investigations, a typology of
human adjustment has been developed (Burton et al., 1978). The typology

suggests three categories of adjustments, each with several subcategories:




1. choose/change —

e locations,
e Jand use,

2. reduce losses —

e affect cause,
e modify nature of the event,
e prevent effects,

3. accept losses —
e share loss,

® bear loss.

Table 3 attempts to examine possible human behavioral adaptation/
adjustment to the risks of a TMI-1 restart. In general, two subcategories
of adjustment could cause negative impacts to the surrounding communities,
while the remainder are unlikely to create negative effects. If people
move f.cm the vicinity, property values could fall, income could be
Tost, social cohesion could be affected, and so forth. Occurrence of
these impacts and their magnitudes would be determined by the size, if
any, of out-migration. The second adjustment mechanism capable of
producing negative impacts is the a:tempt to affect the cause of the |
risk, in this case, the operations of the TMI power plant(s). The
prevention of operations would likely create conflict and possibly the
loss of cohesion within communities.

Cognitive adjustments to ri%k are less well understood. As a
result, Table 4 speculates on some of the ways people might make psycho-
logical adaptations to restart risks and associated impacts. People may
deny risks by not acknowledging their existence ("I'm safe outside the
5-mile radius") or their seriousness ("the radiation is harmless”).

People may structiure risks by eliminating the uncertainty ("another



Table 3. Behavioral adjustments to risks of a future disaster

Adjustment Possible negative social/economic impacts
Choose/change: Locations ° Inc?Te loss ductivit
e Decline in productivity
® Move away . %osslofisoilal cohe:}on "
e Population/demographic chaiige
Land use e Decline in property value
e Convert o 7
Reduce losses: Affect cause e Conflict
® Protest against restart : %oss of soclal cohesion

® Referendum

¢ Other forms of civil disobedience
Modify event

® Increased safety design

Prevent effects

® Emergency preparations
Protective sheltering
Radiation-blocking drugs
Evacuation plans

® No negative impacts

® No negative impacts
¢ Possible redistribution of income

Accept losses:

Share losses
® Purchase insurance

Bear .osses
¢ Do nothing

® Possible redistribution of income

e No negative impacts until disaster
occurs
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Table 4. Cognitive adjustments to restart and associated impacts

Cognitive adjustment Social impacts
Deny risk — Possible interpersonal conflict
— deny existence — Possible stress-related impacts

- deny seriousness

Structure risk — Possible stress-related impacts
— eliminate uncertainty
— transfer authority

Compare risk — Impacts are unlikely

— with benefits
— with other risks

accident will not occur in the next 10 years") or by transferring the
authority (“the government will take care of the problem"). Finally,
people can compare the risks either with the benefits of the risky
activity ("we need the power”) or with other risks ("it's safer than
coal"). The types of impacts on individuals and larger social groupings
of cognitive adjustments are not well understood, and any estimates would

be too speculative to state with any confidence.

Implications for Restart

Restart is not just an esent. It is, as well, a symbol and tne
starting paint for continued nuclear operations. A1l three elements may

provoke or quell impacts. Restart as an event provides a temporal point

and a fixed decisicn on which one can focus response. As a symbol it is
tied to the accident at Unit 2 and to larger decisions about nuclear

power. As an ongoing operation, it is a feature of the environment with
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which people must continuously cope. This raises the 1ike’ihood that
both transient and chronic impacts may occur from restart.

As our model (Fig. 1) outlines, the key reason impacts will occur
is because some segment of the population will perceive that they are
threatened by the risks of restart and continued operations. The per-
ception of risk will cause psychological and physiological impacts
which, through bghavior, may affect individual, group, and commmnity
structure. The following relationships hypothesize the distribuiion
of perceived risk of restart. Limited evidence from the {iterature
about the impacts of the TMI-2 accident are used to help support these
hypotheses;

1. Coping Ability

As a person's ability to ~ope with potential accidents at TMI-]
after restart decreases, the likelihood of that person contributing to
impacts increases. A good example is the perceived ability of an indi-
vidual to successfully evacuate from a threatening situation. In holding
that belief, a person is less likely to perceive a high level of risk
than a person who feels unable to cope and is, therefore, less likely
to create impacts.

Disaster literature has shown that those who have evacuated

unnecessarily in the past are less likely to evacuate in a similar

" future situation (Bates et al., 1963). The question is to what extent

evacuees from the "MI-2 accident considered their actions as necessary

and functional in terms of personal safety and health. Flynn's data w



(1979:37) indicate that an average of 61% of those surveyed were

concerned about radioactive emissions during the accident. Overall, 912
of the evacuees thought the TMI-2 situation threatening, 83% felt infor-
mation on the situation was confusing, and 61% left to protect children

(Flynn, 1979:18).

2. Level of Sensitivity

As a person's sensitivity to a potential accident increases, the
Tevel of perceived risk also increases. The material issue for TMI-1
restart, of course, is to what extent the TMI-2 accident is perceived as
a "near miss" by area residents and thus to what extent can residents be
expected to become "hypersensitive” to the signs of reoccurrence (Mack
and Baker, 1961). Cvidence indicates that it is reasonable to expect
that rastart will produce stress analogous to any other chronic threat
situation, at least for individuals predisposed to define the situation
as risky. For example, we would expect individuals who had a bad or
traumatic experience in the TMI-2 accident to be more prone to impacts

than someone who did not have a negative experience with the accident.

3. Concerns over Other Issues

As the salience of the TMI-1 restart issue increases, the 1ikelihood
of impacts increases. For example, an individual who places restart low
on his or her "agenda" of important topics is less 1ikely to perceive it
as a threatening event. Those who see restart as a significant issue

will be more 1ikely to perceive higher risks from restart. In the TMI
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accident, for example, -ne of the main reasons cited for not evacuating
was that they were “unable to leave their jobs" and a smaller number had
"thincs to do at home" (Flymn, 1979). This suggests that employment and
other work tasks, when viewed as important concerns, may not allow any

room for fear or concern over restart.

4. Attitudes Toward TMI Management

As the credibility of those persons managing TMI increases, the
likelihood of impacts decreases. I[f individuals trust the people who are
in positions of preventing and managing accidents and risk, they will be
less sensitive to an accident. Conversely, distrust of risk managers
including Metropolitan Edison, NRC, and state and local governments will
cause greater sensitivity to future problems.

In illustration, one of the distinctive characteristics of the
TMI-2 accident, when compared to many natural disasters, was the con-
fusion and uncertainty over the precise nature of the accident, what kind
of dangers it posed, and what warnings should be issued (Marshall,
1979b). The confusion among officials served to threaten offical credi-
bility (Schorr and Goldsteen, 1980). This, in turn, could create high
levels of distrust and subsequent stress regarding official pronouncements
about the safety of restart, particularly in the context of a disaster

subculture that reinforces distrust of official sources of information

(Walsh, 1981).
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5. Attitudes Toward Nuclear Power

As people's concerns about nuclear power 1-°crease, the likelihood of
impacts increases. It seems likely that persons who oppose nuclear power
(and restart) will be more sensitive to a future accident and likely to
perceive greater risks. Those supporting nuclear power will be less
iikely to perceive restart as a threatening event.

The role of attitudes has already been demunstrated by the emergence
of the protest organizations in the area after the TMI-2 accident.

These organizations constitute an existing secial complex that has
assumed the task of preventing restart of TMI-1. As Walsh has noted
(1981:17), the "multiplicity and severity of individual and collective
grievances . . . created a large pool of people available for protest
mobilizations.” As general surveys of the local populations have indi-
cated, they are predominately middle class (Flynn, 1979), residentially
stable (Goldhaber et al., 1981), and homeowners (Shearer, 1980; Gamble
and Downing, 1981), and many are engaging in political pfotest for the
first time (Walsh, 7981). Given a population with reasonable avail-
ability of resources and a salient issue (restart), renewed and expanded
protest at the community level should be anticipated. It is important
to note that these protest groups (as well as those favoring restart) may

become important sources of information that can affect the intensities

of attitudes and concerns and, thus, affect the values of other "independent”

variables.
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6. Information/Knowledge

The more information a person receives that conveys images of danger
and threat, the more 1ikely impacts will occur. Levels of sensitivity
and coping ability will be affected by this type of information. An
additional important dimension of information is the consistency of the
information. As information conveys a more clear and consistent pattern,
the likelihood of impacts decreases. Conflicting information will ircrease
sensitivity, decrease coping ability, and cause the perception of higher
levels of risk. As Houts (1980b) points out, the constant media attention
to the TMI-2 accident created a large amount of sensitivity to‘any poten-
tial problem at the TMI facilities. This is reinforced by findings that
almost half the public were dissatisfied by information during the acci-
dent and felt confused about what info-mation to believe (Flynn, 1979).

The mass media has an important agenda-setting function (McCombs and
Shaw, 1972) by focusing community attention on specific issues. Discus-
sions and disagreements among experts over the effects, for example, of
ionizing radiation (Marshall, 1979a), the risks of low-level radiation
(Marx, 1979; Marshall, 1981), and the so-called brittle reactor hazard
(Marshall, 1982) may a1l affect definitions of the situation and feelings
of safety among community members. This must also be considered in 1ight

of the reported lack of trust of officials and the fact that 1980 evidence

_indicated a 1.ajority of community residents were in opposition to the

restart of TMI-1 (Schorr and Goldsteen, 1980; see also Houts et al.,
1980a). The importance of the community and its constituent organizations
on perception of hazard will be further addressed in the section on

hazards,
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7. Demographics

People most vulnerable to the restart and, hence, those that will
perceive greatest risks will be pregnant women, adults with small children,
women in general, and people furthest removed from the mainstream of
social organization and the existing power structure. Education and
income by themselves will not likely explain variations in perceived
risk, although they may interact with other factors in the model.

These hypotheses are supported in general by risk and hazard
research and studies of the accident and related work. There is evidence
that women, particularly mothers, were inclined to view the accident as
a threatening situation (Flynn, 1979) and to distrust official handlinc
of the event (Schorr and Goldsteen, 1981). The fact that women were
more likely to define the situation as dangerous also suggests that
conjugal conflicts could increase in families in which there is dis-
agreement over the danger involved in restart. However, the presence of
children in families would appear to mitigate disagreemeﬁt tendencies in
families as Flynn's (1979) data show for the TMI-2 accident.

On the other hand, given TMI-2 evacuation experience, families with
children could feel directly threatened by restart activities (Bromet,
1980). This is supported by another study, dealing with how children
react to the threat of nuclear plant accidents (Schwebel and Schwebel,

1981), which found that females were more 1ikely to expect an accident to

happen. Schwebel and Schwebel report (1981:268-69) that most of the
children in their study reported feelings of resignation and powerlessness

regarding nuclear power. This, according to the authors, implies an
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increased likelihood of emotional problems for adolescents undergoing
already stressful life transitions (Schwebel and Schwebel, 1981).
Another factor which is related to demographics is geographic prox-
imity to the plant site. A recent study (Manderthaner et al., 1978)
examined the effect of geographic distance on risk perception. In terms
of perceived threat of a nuclear facility, the group living 1.4 km from
the reactor perceived the situation as riskier than corparison groups
1iving 0.5 km and 10 km from the plant. According to the authors, this
fact indicates that frequent exposure with threatening objects reduces
the perceived harard. Such a finding suggests that those nearest TMI
would experience the least stress at restart because of their constant
exposure to the facility. This does not appear to have been the case in
TMI-2 accident, as impacts appeared greatest in the 0- to 5-mile radius

(Flynn, 1979; Houts et al., 1980b).

8. Family and Group Structure

The ability to cope and the way threats are perceived will vary with
the strength of kinship ties, support from peers, and organizational
participation. Those most prone to impacts will have weak family soli-
darity and interaction on which to base suppert, will have weak bonds
with friends and coom:nity, and will be disassociated with community

.organization.

While neighborhoods, kin, and community can aid families in dealing
:with stress, they can also determine to what extent a family defines a

situation as a stressful event. In both general hazards research and the
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7specific case of the TMI-2 accident, there is clear evidence of the role
of kin in housing evacures from the area (Flynn, 1979; Houts et al.,
1980a; Houts et al., 1980b). Houts et al. (1980a) indicates that 69% of
the evacuees went to the homes of relatives The same authors also
suggest that many avacuees did so because of pressures and requests from
their kin, who viewed the accident as dangerous. It is reasonable to
expect that the same kin (and friendship groups) will affect how area
families respond to future events at the 1MI facilities. The evidence
from TMI-2 research (Houts et ~1., 1980a) indicates that external support
networks contributed to influencing family definitiuns of the situation.
The presence of a number of anti-nuclear ind anti-TMI restart groups in
surrounding communities (Walsh, 1981) alsc may have an effect on family
definitions of the proposed restart.

Another significant feature cf the evacuation behevior that warrants
attention in assessing the social impacts of TMI-1 restart was the inci-
dence of families who had only some memuers evacuate after the TMI-2
accident. In addi*ion, disagreements over evacuation were evidenced in
18% of the househoids surveyed by Flynn (1979:31). Failure to evacuate
as a family unit and the inability to arrive at consensus regarding the
propriety rf evacuation could idicate ceveral things. The *-:k of
consensus regarding these dec-sions suggests that restart could engender
conflict within families regarding how threatening restart will be.
Heigntened levels of fanily contflict over restart could be stressful,
although this can only be confirmed with further research.

Adjustments to and the impacts of TMI-1 restart ultimately will be
affected by definitions of the situation arrived at by individuals,
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families, and communities. As discussed, the presence of what may be
called a disaster subculture has provided a sociocultural frame of refer-
ence which may be expected to influence risk perceptions. In the case of
naiural hazards, the cultural frame of reterence tends to normalize
threat by placing it in a familiar cultural cortext (e.g., Wallace, 1957;
Schneider, 1957; Lachman and Bonk, 1960; Anderson, 1968). For techno-
logical hazards the uncertainty of effects mifigates against such a
normalization process, particularly where a "near impact" event has
precipitated changes in perceptions of risk for individuals, families
(e.g., Flynn, 1979; Houts et al., 1980a; 1980b; Bromet, 1980), and organ-
izations (Walsh, 1981).

Conclusions

This section has developed a conceptual framework that provides a
useful and valid theory of why impacts will or will not occur because of
restart and continued operations. Ir dciig so it has integrated general
social science kncwledge with findings specific to the TMI accident.
While it has been developed in the context of ine TMi restart issue, we
believe it is reflective of basic behavioral processes underlying human
response to hazardous events.

To provide further insights and test the relevancy to restart, the

following section reports the results of the focus-group discussions.
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FOCuS-SROUP DISCUSSIONS

Introduction

The purpose of the focus-group discussions was to eiicit concerns
about the range of potential impacts from the restart of TMI-1. While a
comprehensive ireview of the relevant literature about human responses to
environmental hazards provides one means of delineating the range of
potential impacts, the uniqueness of the issue indicated a need for an
inductive approach to test the rel-sance and comprehensiveness of the
impacts identified by the literature review.

Fundamental to such a strategy is the urgent need for input from
multiple perspectives reflecting the range of opinions concerning the
potential impacts. These perspectives should represent not only the
potential benefits cited by advocates of a project but aiso the possible
costs noted by adversaries. Although each opinion will reflect only a
limited subset of possible issues, taken together they form a more'
comprehensive view of what could potentially happen.

This approach recognizes that there may be few ideologicaily neutral
issues. There way be very few impact categories in which the interests
of most or all social groups are congruent. Allowing the input of the
various factions should, however, facilitate the identification and
balancing of the individual bjases and improve the value of the impact
assessment for subsequent decisionmaking. These discussions permit a
characterization of what perceptions these multiple viewpoints reflect

and how representatives of groups cluster around common views,
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The inclusion of variables relevant to the consensus of individuals
by using multiple perspectives helps ensure not only a more complete
picture of what impacts may arise but also provides information concern-
ing "to whom" these are impacts. Employing multiple perspectives in
identifying indicators goes a long way toward resolving the question of
differential impacts, in that it recognizes that different groups will be
affected in different ways. This allows the analyst to find out, through
research, what the various groups of interest are in any given action and
how they are affected. Such information is fundamentally important to
decision makers in the determination of "adverse" effects and, in the
fdture. in the design of mitigaticn mechanisms responsive to differential

impacts.

TMI-Area Meetings

1. Participant Groups

A number of groups were identified as representing a variety of
affected interests concerning TMI-1 restart, both in support and oppo-
sition. Opposition groups included People Against Nuclear Energy (PANE),
TMI Alert, and Newberry Township Steering Committee. Groups favoring
restart included Friends and Family of TMI, and area Chambers of Commerce.

The oldest of the opposition groups, TMI Alert, was originally formed
in 1977 to resfist the proposed openirj of TMI-2. Prior to the accident
at TMI-2, this Harrisburg-based group was relatively small but had gained
an activist reputation (Walsh, 1981). According to Walsh (1981), the
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accident caused major changes in the structure and function of TMI Alert.

TMI Alert was transformed into the largest protest organization in the

area with the goal of becoming the umbrella organization for all area

protest groups. To that end, a seven-member steering committee, 30-member
planning council, and 12 semiautonomous commupity group affiliates were
formed. While the central administration of TMI Alert is made up primarily
of veteran activists, comunity group leaders tend to be accident-precipitated
local activists (Walsh, 1981).

After the accident, new anti-TMI protest organizations emerged in
Middletown and Newberry Township, small communities within a few miles of
the reactors on the east and west shores of the Susquehanna River, respec-
tively. Although each group was aided, to some extent, by TMI Alert in
its formative stage, they are presently not affiliated.

The first organization, formed in April 1979, was People Against
Nuclear Energy (PANE). PANE's objectives are to prevent the restart of
TMI-1 and to force early cleanup of TMI-2. There are approximately
150 families who are dues-paying members of PANE. An additional 600 indi-
viduals or families receive the PANE newsletter. Members recide primarily
in the more recently developed areas of Middletown. Differences over
appropriate forms of protest and the 7eeling on the part of PANE that
only a truly independent organization could adequately represent the
perceived unique risks of their proximity to TMI have kept PANE separate
from T¢7 Alert (Walsh, 1981). PANE has become 2 relatively sophisticated
politica, action group that has successfully lobbied loca. and state
officials *o introduce legislation prohibiting restart. PANE's lobbying
of the governor 25d NRC officials helped lead to NRC's August 1979 decision

v i he
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. To ho]&*@géﬁ%hés on the THI-1 restart. Further, it was PANE who was
5 3?§ét§$sféi in b{ipginj-suit against the NRC and Metropolitan Edison to
EVAAforgé"tdﬁ:i¢er@;ipn of social ;nd psychological impacts in the restart
e, T

© 1. The Newberry Township Sweering Committee has also remained autonomous

in order to retain a-fﬁhus Qn‘perceived unique "backyard problems."
Members of ;hjé;group”§0ﬁe.frnﬂ_gvpyimari]y rural area and have little
history of social protest. Thgyjiéngnaﬁle'to achieve a degree of solidarily
thro;gh the efforts of 60 memﬁ;rs éonducting a survey of area residents’
attitudes and behavior related to the TMI accident (Walsh, 1981).

In support of restart are a group called Friends and Family of TMI
(F&F) and the area Chambers of Commerce. F&F was establisned in the
spring of 1980. Approximately 700 individuals or families are either F&F
members o~ are on its mailing list. F&F is comprised of residents who
favor early resumption of 6pgrations at TMI-]. F&F excludes TMI employees
from its membership, although the spouses of many TMI employees are
members of the organization. Thg‘F&F objective is to inform community
members that TMI-1 car be opérétéd safely and economically.

Two dist.nguishing factors tend to separate opposition groups from
groups supporting restart. >First. 6bbcsition groups are convinced that
nuclear power generation is unsafe and that its resultant radiation will
cause long-term health probloms for themselves and their families.

Sec&hd, groups in support of restart are equally convinced that nuclear
power is safe or that the benefits derived from nuclear power outweigh
the associated risks. Support groups are also more likely to benefit

economically from the restart of TMI-1 than are:opposition groups. For
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example, the F&F family's major income-earner is more likely to be a TMI

ot et

employee than is the PANE family's income-earner. §
2. Procedure

After an initial contact was made with leaders of each of these
groups, separate meetings were held with a subset of members from each
group. Attendees at the meetings were selected by group leaders who were
asked to invite a representative cross section of 10 to 15 members.

Meetings were led by a facilitator who controlled the flow of dis-
cussion, encouraged participation, and used probes to clarify and maintain
continuity in the discussion. An assistant recorded responses on a large
pad at the front of the meeting room. To aid in eliciting input from the
participants, the facilitator presented sequentially seven topics for

discussions:

e What concerns do you have about restart or no-restart?-
o Are these different from the concerns about the accident?
® In what ways will restart or no-restart affect you and your family?

® In what ways will restart or no-restart affect your community in
general?

e What actions could be taken to reduce or modify your concerns?
® Are there any groups of people expecied to be porticularly affected?
e What concerns do you have about the present status in which the
decision is delayed?
Discussion continued on each topic until the participants felt it

had been exhaus*ted before proceeding on to the next topic. All topics



—— ¥ ]

81

were covered at each meeting. Each meeting was concluded with an
opportunity to express any other concerns that may have been omitted.

The following is a summary of the TMI-area meetings. It is not an
attempt to analyze the strength of concerns or draw conclusions as to
what is important. Rather, it identifies the total range of issues and
concerns that were raised and attempts to summarize commonalities and
differences in the responses. In doing so, responses are reported in
terms of the structure of the conceptual model previously discussed. The
format of reporting is to list all statements relevant to a given mode)

factor and to highlight the themes running thrcugh the statements.

3. Results

Why are people concerned about the decision? The conceptual frame-
work suggests nine general factors (Fig. 1) which may play a major role
in explaining impacts. A review of the responses to questions in the
focus-group meetings substantiates the presence of seven of tiese factors
but does not establish their importance or causality; no information was
generated concerning group ties and concerns over other issues. Each is

reviewed in turn.

a. Attitudes Toward TM] Management

The following responses capture the range of reflections on TMI

management:
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® a delay in decision will cost the public,

a delay in decision causes stress,
® people who work at the plant are dedicated,

e there ic concern with the logistics of evacuating school children
if another accident occurs,

e concern exists about capability of NRC to make a competent decision,
® concern exists that NRC is not responsive to local concerns,

® NRC is not trusted because of lies to the people,

® concern exists about the way NRC makes decisions,

& the government would not know how to react if another accident
OCCUrS,

® NRC lacks leadership,
® NRC is swayed by vocal minority,
® Metropolitan Edison is not qualified to operate a reactor, and

® people do not trust Metrbpolitan Edison.

In reviewing these comments we find that people refer to three levels of -
management: the NRC, Metropolitan Edison and other government entities.
In addition, three different types of concerns are raised. First is a
distrust of, or a lack of credibility in, these organizations. Second is
a concern about the ability cf these organizations to make decisions.
Finally, there is 7 questioaing of the abilities of the managers to do a

competent job.

b. Perceptions and Attitudes Toward Nuclear Power

While the meeting agendas did not raise this issue, it was brought

forth in several instances:
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e other er~vgy sources have risks,

e to not restart is a waste of energy,

® nuclear power assures energy independence,
® no problem exists with nuclear power, and

® nuclear power plants should be shut down.

Basically, these statements reflect either pro- or anti-nuclear attitudes.
Positive statements were used to support conjectures about few or little
impacts from restart and problems with no restart. The opposite was

observed for anti-nuclear attitudes.

c. Information/Knowledge

Many concerns about information were raised:

® the accident has been blown out of proportion,

¢ the media causes stress from too much coverage, coverage biased
toward negative, and editorialized reporting,

e ads by Metropolitan Edison cause stress,

o conflicting information from experts is given,

e there is uncertainty as to who to believe,

e TMI is always in the media,

e continued conversations and information about TMI produce stress,
e problems are heard about through outside sources,

e information on problems is not given to local people,

o information is lacking on emergency planning/evacuation,

e communications are lacking witt plant/civil defense, and

¢ uncertainty exists about what is taking place if sirens sound either
accidentally or for tests.
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These responses reflect four common themes. First, exposure to
information seems to act as a sensitizing factor. Second, information
sources appear to have varying levels of credibility. Third, people are
exposed to cenflicting information. Finally, access to certain types of

information is not always available.

a. Demographics/Individual Characteristics

Only a few statements made in the meetings suggested that demographic

factors were related to impacts. These were

® piregnant women are concerned for the health of unborn children, and

® there is fear of health effects of children and future generations.

However, when directly asked, the following groups were identified

as deing particularly vulnerable:

e vulnerable groups — no restart

— Middletown residents because of rate benefits,

— Explorer Scuuts sponsored by Metropolitan Edison,
— businesses,

— children with fearful parents,

— subcontractors,

- motels,

— media,

— schools (TMI is an educational resource), and

— fire fighters practicing at TMI.

® vulnerable groups — restart

— children,

— families outside area,

— elderly,

— handicapped,

— infirmed,

— people with existing health problems, and
— low-income people.
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These statements indicate that children are a universal concern
regardliess of the decision. Otherwise, people identified groups as being
vulnerable to no-restart based on economic grounds and to restart on

health and safety criteria.

e. Level of Sensitivity

Statements indicating levels of sensitivity to impacts included:

e the 1972 flood did not cause stress,

® the plant is considered a constant reminder of accident-related
stress,

e concern exists over the malfunctioning of alert sirens,

® people are apprehensive about operaticns,

o fear exists that another disaster will occur after restart,
® there is concern about the possibility of another accident,
® unusual events cause reactions, and

o future operating experience of TMI-1 will dispel fears.

These statements suggest that the accident is a major cause of
concern over restart. Sensitivity is heightened by cues related to the
accident such as sirens, unusual events, or visual observation of the

plant.

f. Coping

The following observations concerning coping actions were made:
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® people are making preparations to leave (i.e., the car has gas and
luggage is packed),

e concern exists that the public doesn't have potassium iodine,
e there is no way to evacuate if another accident occurs, and

® people have educated selves on nuclear power.

From these statements we observe that people are concerned with
their lack of ability tc cope with another accident but are taking some

precautionary measures.

g. Perception of Risks and Benefits

A diverse set of statements related to this factor were noted:

o TMI-1 vestart is not related to the TMI-2 accident,

¢ storage of wastes onsite is dangerous,

e people are supporting restart to serve their own economic interests,
e people feel they are safe outside the 5-mile radius,

e flooding could damage the plant affer restart,

e Unit 1 can not be separated from Unit 2,

® there is concern about transportation of waste from site,

e TMI-1 will generate more waste if it is restarted,

o fear exists that Unit 1 is damaged,

® the Babcock and Wilcox reactor is not a good design,

® concern exists about levels of radioactive releases from normal
operation aftar restart,

® concern exists about re'ess of radioactivity when restart occurs

¢ concern exists about embrittiement of equipment in TMI-1,

v bt st e



WPy S VS

e e A T AR b

e —— o S A ST TE  a LRS N S 0 N A

87 .

® concern exists about an airplane crashing into the reactor,
® restart will allow reasonable utility rates, and

® restart will encourage economic growth.

In general, tl.ese perceptions relate to two dimensicns. Ris« is
interpreted in 1ight of health Snd safety issues and benefits in terms of

economic concerns.

4. Perception of Impacts

Impacts are recorded here in view of vhat people *hink might happen.
No attempt is mac: to estimate the feasibility or likelihood of these

impacts occurring nor to speculate on their magnitudes.

a. Community-Level Impacts

o taxes will increase if not restarted,

e people who move due to restart will be replaced,

® no restart means Metropolitan Edison will have to purchase power,
e 1industry does not have enough energy,

e shutdown will cause loss of investment in utility bonds,

® no restart will cause higher utility bills,

® no restart will siow cleanup of Unit 2,

¢ restart will have an impact on local economy,

¢ restart will result in higher taxes,

¢ businesses are moving cut of the area because of a decline in « :mand
for products due to increased price of electricity,
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e communities are divided over restart health vs economics,
—_— e properties are noc being maintained,
® people are not moving in because of high electricity rates,
® new homes are not being built,
.. ’people do not want to invest in the area,
® no restart will cause the community to stagnate,
e fear of future contamination of the environment exists,

® there is a loss in real estate values,

® people will leave the community, .
,"? g o restart will cause protest and violence,
| ® the comnunity is a battleground for national issues,
® outside agitators are coming into tﬂe community, and

® people have moved because they are afraid.

From this list four generic impact types emerge. First, impacts on
community growth or decline may occur. Second, population shifts could
take place. Third, the social structure of the community could evolve or

change. Finallv, conflict could occur.

b, Group-Level Impacts

® there is a loss of security of homes,

® Jloss ofrsales/revenue to contractors will occur if not restarted,
® supporters of restart are harrassed by all ant‘-nuclear groups,

e TMI workers are stressed,

® the 5-mile-radius has a social stigma,

o families living outside the area are concerned about relatives,
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e there is a fear of separation from family in an accidgnt,

e people feel that Metropclitan Edison owns/controls their homes, and

® residenis are not keeping up or improving their homes.

The primary impact on groups noted is a change in agroup s.ructura
and identity. New groups could emerge, and others may losg their sense

of identity.

c. Indi.idual-Level Impacts

® stress causes more absenteeism and may lose jobs;
®  there is lower consumable income (which may affect people's health),
e TMI causes "psychic numbing” and hopelessness,

® anxiety exists,

® thore is no rest from the presence of TMI,

e restart would make coping more difficult,

9 there is a feeling of being trapped by the situation,

¢ the accident changed people's lives, |

e health-impacts of stress include cancer and heart disease,

® there will be long-term health effects of Unit 1 operations,

® there is a fear of future health effects,

® residents lack "peace of mind,"

® people are no longer planning for the future, and

¢ pnealth effects will continue to grow.

Indivicdual impacts seem to fall into three categories: impacts on
physical health, impacts to psychological well being, and, finally,

economic strains. !
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While there is considerable variation in the specific comments noted
1;by participants in the fecus-group discussions, the impacts they identify
generally conform to the structure of the suggested conceptual framework.
Individual, group, and community impacts are anticipated, although fhe
cahsé]ity of these impacts (i.e., from individual to group or community)

cannot Lo deduced from the discussions.

5. What Can Be Cone to Reduce Impacts?

¥When raised at the meeting the responses were

e Metropolitan Edison should buy property,

¢ Metropolitan Edison should clean up Unit 2,

® NRC/Meiropolitan Edison should tell the truth to the public,

® equa: time o TV should be allowed for both sides of the issue,

® NRC should not appeal the decision (ordering study) to the Supreme
Court,

e advanced warnings on venting should be available,
® a mechanism for answering questions is needed,
e weekly summaries of radiation levels should be provided,
e naticnal anpti-nuke organizations should be dealt with,
e education about and tours of TMI should be available,
e the pclitical decision-making process should be changed, and

e emergency preparedness should be improved.

Four basic forms of mitigation appear salienc. First, direct com-
pensétion is mentioned. Second, information and access to decision-

makers i+ .vygested. Third, increased safety is requested. Finally, the
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appropriate role of external agents {i.2., media and natiorai interest

groups) is of concern to participants in the focus-group discussions.
Conclusion

The results of the focus-group discussions provide us with a better
feel for the reasons people are concerned about restart or no-restart.
They nelp establish, as well, suppe-t for the viability of the conceptual
framework. The discussion also identified a number of impacts that
people are concerned about. '

The following discussion analyzes the influence of the accidenf at
TMI-2 on the restart of TMI-1. In particular, we examine the question of
whether the impacts due to the accident form an upper bound on the poten-

tial impacts of restart.
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TMI-2 ACCICLNT

The Accident and Restart: Introduction

The TMI-2 accident had a definite and measurable impact on the
social and psychological well-being of people and social groups in the
TMI vicinity (Sills et al., 1982). Studies which have looked at the
impacts over time suggest that the levels have decayed, to a greater or
lesser extent, over time. It is unclear, however, whether the impact of
the accident has completely disappeared. No doubt the accident is the
sinqular, significant event which will intervene for determining restart
impacts. Accordingly, it is important to assess the possible influence
of accident-related impacts on octential restart impacts.

The "Workshop on Psychological Stress Associated with the Proposed
Restart of Three Mile Islard, Unit 1" (Walker et al., 1982) suggested
that the impacts from the accident set an upper bound for rectart impacts.
While this was treated as an assumption in the workshop, it is viewed
here as an empirical question: Does the accident set an upper bound for
restart-related impacts, and under what conditions will impacts exceed
or fall short of tnat level? When viewed as an empirical question, it is
possible to review the nature and level of impacts associated with the
accident, review conditions as they existed following the accident,
review the implications of these conditions for identifying impacts, and
suggest situations that will lead to acceptance cr rejection of the upper
bound hypothesis.

Datu used in this section have been drawn from several sources.
These sources include surveys conducted for the NRC (Flynn, 1979; f]ynn
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and Chalmers, 1980) and General Public Utilities (Field Research, 1980;
1981) and unobtrusive measures (Webb et al., 1966).

The chief criteria for utilizing previously collectgh survey data
were the use of a random nrobability sampling frame for the selection of
résbondents to ensure that the results are representative of the popula-
tion of the study area and the use of relatively unbiased questions.
Data not meet%ng these criteria were excluded from use. This is not to
say that the data which were acceptablé do not have other problems or
that they perfectly meet the needs of this anralysis. Caveats in inter-
preting the data are pointed out in the text.

Impacts of the Accident

This section attempts to highlight some of the impacts of the acci-
dent as reported by various studies and revealed by various daté sources.
It is not a comprehensive summary of impacts; rather it reports accident
impacts in the context of the model presented earlier (Fig. 1}.

The first part of the discussion reviews changes in factors that the
model suggests may contribute to the manifestation of impacts. The
second half of the discussion focuses on the impacts observed in various

social units.
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1. Psychological/Behavioral Factors

a. Perceived Risk

Prior to the accident few people in the vicinity of TMI feit
threatened by the presence of & nuclear power plant (Flynn and Chaimers,
1980). While no comparable time series data exist, perception of a threat
probably jumped markedly as the news of an accident fiiteraed to the
public and details were made known. In retrospect, the TMI accident was
labeled as a very serious threat by almost one-half of the public living
within 15 miles of the p"ant (Table 5a). Conversely, it posed no threat
to a small percentage of those in the same area (11-14%). Levels of
perceived threat dropped markedly beyond the 15-mile radius. Data on
perceived fear for personal safety permits an examination of another
dimension of "perceived risk.” Table 5b indicates that over 50% of
the respondents in the 25-mile radius indicated some degree of fright.
Almos* an equal number, however, indicated no fright at all. This sug-
gests that perceived risk may be determined by factors other than personal
safety. This i5 partially borne out by data presented in Table 5¢, which
reveals how pecple viewed the outcome of the accident. Roughly two-
thirds had confidence that they would come out 0.K., although the remainder
expressed strong doubts about their safety. Confidence in survival
increased with distance, although the data indicate that those remote
from the TMI site 5til] felt threatenec by the situation.

Another way of looking at perceived risk is through beliefs about
exposure (Talle 5d). Despite many statements made to the public abcut

e sea o Ay i RO S e
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Table 5. Risk perceptions of the TMI-2 Accident

a. Perception of threat during accident

% responding to extieme levels of threat perception

Group
Very serious threat No threat

0-5 miles 50 14
5-10 miles 50 n
10-15 miles 47 1n
15-25 miles 28 21
25-40 miles 18 24
40+ miles 20 4?2

Source: Flynn, 1979.

b. Perceptiun of personal safety during accident

2 of respondents frightened for their safety

Group

Yes, very frightened Yes, somewhat frightened No, not at all
0-5 miles 29 22 47
5-25 miles 21 29 49
Statewide 12 22 64

Source: Field Research, June 1980.

c. Perception of the outcome of the accident

% of respondents confident they would come out "0K"

Group

Yes, very confident VYes, somewhat confident Not at all
0-5 miles 36 29 33
5-10 miles 39 30 29
Statewide 47 30 19

Source: Field Research, June 1980.

d. Perceived exposure to risk

% believing they received a dangerous dose
of radiation from the accident

Group

_ Yes No Don't know
0-5 miles 14 60 . 25
5-25 miles 8 72 19
Statewide 4 79 10

Source: Field Research. June 1980.
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no health risks, 14% df the people surveyed within 5 miles of the site
felt they received a dangerous dose of radiation from the accideit.
Even nore significint, however, was that 25% were unsure. Such uncer-
tainty is another component of perceived risk. Again, perception of
risk and uncertainty decrease in the 5- to 25-mile rédius and for the
statewide control population.

In sum, roughly one-half of the population within 15 miles of the
plant felt seriously thraatened by the accident, while only a few (about
i22) claimed not to be threatened at all. At the other extrem2, only a
small number viewed the accident as danger..s to their health, although

sizeable doubts over radiation effects exist.

b. Coping Ability

‘Successful coping or the perceived ability to do <o helps to reduce
certain impacts, although the coping behavior may lead to other impacts.
Ability to cope can, in part, be explained by feelings of control and
helplessness. Table 6a demonstrates a high level of relpless feelings
during the accident. Levels of helplessness do not significantly decrease
with distance or in the statewide control group; thus, coping with an
accident may be univer:ally difficult.

Another way of locking at copinc i3 to look at evaluations of
emergency response efforts. Despite ihe many criticisms of such efforts,
Table 6b shows that less than 40% of the respondents were not satisfied
that everything possible was being done in rezponse to the problem.

Favorable evaluations may be related to feelings of helplessness ir that

BT R p——
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Tablz 6. Attitudes towards coping ability

a. Feelings of helplessness during accident

% expressing helpless feeling

Group

Very helpless Somewhat helpless Not at all
0-5 miles 46 27 27
£-25 miles 45 29 24
Statewide 42 3 25

Source: Field Reseerch, June 1980.

b. Attitudes toward emergency response effort

% feeling satisfied that everything possible was being done

Group

Very satisfied Somewhat satisfied Not at all
0-5 miles 27 31 38
5-25 miles 28 32 35
Statewide 28 30 36

Source: Field Research, June 1980.

the inability to control the situation may promote the belief that .
others will take care of it.

The chief behavioral coping mechanism during the accident was evac-
uation. Table 7 summarizes the best available estimates of the purtion
of the population who chose this course of action. A peak of around 60%
of the population residing in a 5-mile radius evacuated. The numbers
leaving arithmetically declined to the 25-mile radius and gradually
dropped to less than 1% at 40 miles. Evacuation extent also differed
according to direction from the plant. Reviewing the behavior of house-
holds, the data indicate fhat the large majority of households behaved as

single units., Split decisions occurred in a maximum of 18.7% of the

§
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Tahle 7. Coning by evacuation

Evacuation behavior: % of people who evacuated

Individuals Households
Group
Household Total A1l of the Only part of No one in .
heads Individuals household the household household

0-5 miles 65.5 58.9 42.2 18.7 39.0
5-10 miles 49.1 44.5 20.2 11.3 59.5
10-15 miles 32.7 32.3 21.2 10.8 68.0
15-25 miles 11.7 11.4 2.5 0.8 %.6
25-40 miles 3.1 2.5

40+ miles 0.8 0.6 2.4 1.7 9.9

Source: Flynn., 1979.

v v i——— i 8 44 7L £

households within the 5-mile radius. This result is consistent with

general evacuation trends for other warving situations (Perry, 1981).
While perceived danger (risk) and uncertainty seemed to be the chief

factors influencing evacuation decisions, reasons for staying were more

diverse. The lack of specific orders, fatalistic attitudes, and inability

to leave a job were central factors; other reasons included perceptions

of no danger, fear of looting, and a need to stay home. Lack of trans-

portation and sheltering were not influential.

c. Information and Uncertainty

Tﬁlrhas often been labeled as an "information disaster” (51115
et ai., 1982). Information problems 1ikely contributed to the uncer-
tainty and were certainly a major factor in creating impacts. Attitu-
dinal data help to confirm this, with about half the respondents in the

NRC survey expressing dissatisfaction with the information-dissemination
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process. This is also reflected in evaluations of specific sources and
channels (Table 8). NRC and the Pennsylvania Governor'§ Office were the
most useful sources, and electronic local media the most useful channels.
Local government and Metropolitan Edison were the least useful scurces.
While no empirical research data ave available on the perceived
adequacy and interpretability of information disseminated during the
accident, two recent books (Stéphans, 1981; Gray‘qnd Rosen, 1982) have
examined the transcrfpts of meetings. news reports, and-télephone con-

versations between plant and NRC officials recorded during the accident.

The authors all conclude that erroneous and conflicting information was

veing - leased by all parties involved in covering the accident. Such
confusion could only exacerbate, rather than alleviate; people’s percep-

tions of the risks due to the accident.

2. Impacts of the Accident

a. Disruption to Family and Society

The accident environment was certainly not a normal one for house-
holds near TMI. Functioning in all arenas of society changed from the
routine to that of coping with the newly discovered threat. The extent-
of these chances in households is documented in Tabie 9. Only 21% of
the irespondents in the 5-mile radfus indicated no disruption to normal
activities, while 36% were highly disrupted. As expected, disruption
decreased with distance. Evacuation was one nf the major qisruptions.
The major disruptions reported were not yrave but were 1n§anen1ent and:

upsetting. -
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Table 8. Evaluation of information sources

Judged usefulness of various information
sources and channels

Extremely Of some Totally

useful Usefui use useless OK
Suurces
- wRC 27 30 2% 11 8
- Pernsylvania Governor 21 36 7 13 4
Stala Emergency Agency 14 2 27 22 11
Local. Emergency Agency 1N 25 27 27 1
= Hetropolitan Edison 4 9 18 60 11
Channels
Radio 34 33 20 7 7
‘Local TV 33 34 20 9 6
Naticnai TV 26 29 25 15 5
~ Newspaper 17 33 31 14 6
‘National News Magazines 6 20 20 24 30
Relatives 9 21 21 40 8
Frienas 7 23 27 38 5
Source: Flynn, 1979,
Tabie 9. Disruptfon to households
Percent of households with disruption
Group High disruption Some disruption No disruption
0-5 wiles 36 43 21
5-10 miles 29 46 25
10-15 miles 24 46 30
15-25 miles 1 36 53
25-40 miles 4 17 79
40+ miles 1 22 77
Source: Flynn, 1979,
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Another facet o7 di>ruption can be measured by the societal costs

of the emergency. To households these were mainly in the -fora of evac-- - — -

uation and other emergency responses and lost wages and income. Table
10 summarizes estimates of the direct costs of the emergency. The cost
of evacuation to households (average equals $247 to $342) represented a
significant expense to many. The costs of not evacuating were small by
comparison. Cost, however, did not appear to constrain anyone from
leaving.

Lost income from declines in ﬁales and froﬁ wages forcgone are more 7
difficult to calculate. The data in Table 10b shows a total economic
loss from the accident of nearly $100 million, although these estimates

are subject to interpreiation.

b. Changes in Societal Trends: Unobtrusive Measures

of Community-Wide Stress

TMI cireated fears, disruptéd activities, and left people confused
and upset. Such impacts do nct normally result in drastic societal
changes, because people, groups, and communities are rather good at
returning to normalcy after an emergency in which no physical losses
oz.urred (Quarantelli and Dynes, 1977). If this were not the case,
however, detectable changes in communities surrounding TMI should be
measurable during and following the accident. Mileti et al. (1982)
reconstructed data sets for six unobtrusive indicators of increased
stress levels in the vicinity (Table 11). The results sugqest that ‘

short-term impacts 1ikely accompanied the accident. Long-term effects
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Economic impacts of the accident

Estimated direct cost to households

Average cost in dollars

Group . .
Evacuating Nonevacuating
households hous2halds Average
0-5 miles 247 42 177
5-10 miles . 259 57 156
10-15 miles 342 34 136
Total (0-15 miles) 296 41 146
Source: Flyr: and Chalmers, 1980.
tstimated direct losses to economic sectors
Production Wage Average

Accounting sales per
<
sector area losses losses employee

($) ($)

Manufacturing 20-mile radius 7.7 million 1.5 million 75
Nonmanufacturing 6-county area 74 million 5.5 million 276
Tourism Southcentral Combinad: 5 million ?

Pennsylvania
Agriculture 20-mile radius Minimal Close tn 0 ?

Source: Pennsylvania's Governor's Office of Policy and Planning, no

date.



Tabla 11. Summary of changes in unobtrusive measures
of stress following TMI-2 accident

- —

Measure Was there Where? — What happened? Interpretation
a change? 0-5 5-10 Zontrol
Consumption of alcohol Yes Yes Yes No Increases in Consumption increases
consumption for 1ikely due to stress
several days after and more leisure time
accident
Cardiovascular death Yes Yes Yes No Slight increases Cannot be l1inked to
for several months accident or stress
after accident
Crime No No No No No change
Psychiatric admissions No No No No No change
Suicide No No No No No change Samples too small
to make 1nferenceg
Traffic accidents Yes No Yes No Slight increase Could indicate stress
ufter accident in population and
for a week increased highway

use for evacuation

From: Mileti et al., 1982.

€01
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vere not discovered. Such results hardly lay to rest the guestion of

wvnether significant societal impacts occurred or continue to occur. Such

questiors of causality are difficult to assess, using this type of measure.

Bcth the limited time frame and scope of the indicators leave the problem

oniy partially addressed.

c. Changes in Societal Vrends: Professional Practices

People Against Nuclear Energy (PANE), in tn2ir contenticns, state:

The perception, created by the accident, that the communities

near Three Mile Island are undesirable locations for business

and industry or for the establishment of law and medical

practices or homes compounds the damage to the viability of

the communities. Community vitality depends on the ability

to attract and keep persons such as teachers, doctors, lawyers,

and businesses «ricical to economic and social health.

To test one aspect of this statement, the locational changes of
professiona! practices in the area were documented over a 5-year period
surrounding the accident. Data was collected from the 1977 to 1981 phone
books for three communities in the area: Middletown (<5 miles), Hummels-
town (5- tc 10-mile radius), and Mechanicsburg (15-mile radius). Three
professional practices were included: physicians (all types), attorneys,
and dentists.

This effort is limited in several ways and, tharefore, no causality
can be attributed to the changes observed. First, it looks at only dis-
crete comunities instead of the entire area. Second, dates of change
are only appronimate due to the year-long time interval. Third, there

are lag effects due to the use of phone books as a data source. Fourth,
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the small size of the populations under examiration make inference
difficult. Given thece caveats, Fig. 2 illustrates the results of the
data-collection effort..

These results do not offer any 7irm conclusicns about the impact of
the accident on commmnity well-being. The trenu for attorneys (Fig. 2a)
is similar for all three locations, showing fluctuation with a down-turn
between 1980 and 1981. The trend for physicians is quite different: |
Middletown and Jummelstown show sharp decreases, wnile Mechanicsburg
shows an increase. The cown-turns, however, reflect trends beginning
orior to the accident. In contrast, the change in dentists over time
shows slight increases in both Middletown and Hummelstown, and 2 fluctu-
ating pattern in Mechanicsburg.

In order to gain a more detailed picture of the changes, Table 12
distinguishes among professionals relocating ir the metropolitan area
versus those who are no longer practicing in the vicinity. Of the
physicians and attorneys leaving Middletown and Hummelstown, roughly one-
half relocated. This is not the case for the more distant Mechanicsburg.
The opposite is true concerning dentists, although the lack of change in
Middietown and Hummelstown makes comparison difficuit.

Many speculative reasons for these patterns of change could be
offered. Without detailed investigative work, however, they would be
meaningless. Based colely on the numbers observed, the two communities
within 10 miles are experiencing an attrition of professionals in two
fields. Whether this is due to the accident is unknown. Moreover, the
degrze to which these trends #ill cuntinue if restart occurs or doesn't

is an empirical question that can only be partially answered over time.

i



106

ORNL-DWE 82-190°S
PR:CTICING ATTORNEYS IN

g THREE COMMUN:TIFS SURROUNDING Tal
d" ; 4 — . T~ T T T i
wy 2 i i
> 212 - e L e @ -
¥S ~. /"'. e MECHANICSBURG |
g Zzy .. -
- cx) [ p— / \ ( *3 ) ;
Sa _ -

w 8 - e -
P R /“"' \ ® HUMMELSTOWN |
or 6 -
Fw T +1 \ :
F -2 T l l_ ~3/ E

4 MI-2 -

[ 3 4 H
a = ! ACCIDENT MIDOLETOWN ;
ow 2 MARCH (+z
ov i ] -5 -i
zZ35 g ¢ L ! L ] L

MAY MAY MAY MAY MAY

1977 978 1979 1980 196

OATE OF TELEPHO® E DIRECTORY

'( TOP KO. EQUALS GROSS ADDITIGNS
B80OTTOM NO. EQUALS GROSS LOSSES

PRACTICING PHYSICIANS IN
THREE COMMUNITIES SURROUNDING TMI

Te
: \ uwumcsounj
/ e

~
Q
=

- & a
B

~

—

4' MIDDLE TOwN ]
Nt
(%) ]

i ey L
MAY AT MAY MAY
978 "9 1980  We
DATE OF TELEPHONE DRECTORY
'( 10P MO LOUALS GROSS ADOIT.ONS
80TTOM MO EQUALS GNOSS LOSSES

e &

]
e -

NO CF PRACTICING PHYSICIANS AS
UISTED 1 THE TELEPWMONE DIRLC TORY
»

T™i-2
ACCI0ERT
MARCH

~
=y

Q

MAY
1977

ONNL-0WG 02-19014
PRAC  .CING DENTISTS IN
THREE COMMUNITIES SURROUNDING TM]

e e - r

e

/ — UDOLI Town
'
— ).

- o = N
» L ] [ Q

onaﬁ
Y

NO OF PRACTICING DENTISTS AS
LISTED 1% THE TELEPHONT DMECTORY

® HUMMELSTORN |

L o—""

: i A "c:c::o;‘z" I ( :s )1' ]
MAY WMAY L [ 4 MAY MAY
1977 1970 979 980 99
OATF OF TELEPHONE DMECTORY

®/ 10P WO LOUALS GROSS ADOITIONS

L 9OTTOM WO CQUALS GROSS LOSSES
Fig, 2. Practicing professionals in three communities surrounding
T™I: (a) attorneys, (bg physicians, and (c) dentists.



107

Table 12. Reasons for relocation of professionals
Middletown Humme 1stown Mechanicsburg
Physi-ians
Relocated within area 3 3 3
(5C%) (60%) (37.5%)
No longer listed 3 2 5
(moved, retired, (50%) (40%) (62.5%)
deceased, etc.)
Totals 6 5 8
Attorneys
Relocated within area 3 2 1
(60%) (66.6%) - (20%)
No longer listad 2 1 4
(moved, retir.d, (4C%) (33.3%) (80%)
deceased, etc.)
Totals 5 3 5
Dentists
Relocated within area 0 0 5
(83.3%)
No longer listed 1 0 1
(moved, retired, (100%) (16.6%)
deceased, etc.
Totals 1 0 6
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The Accident and Restart: Cunclusions

Given the evidence at hand, does the accident set an upper bound for

restart-related impacts? The data presented in this section suggests
that restart per se will not -ause a greater level of impacts. An acci-
dent of any magnitude. however, has the potential of creating impacts as
great as or even greater than the TMI-2 aevent.

- Some supporting evidence for this conclusion is provided by Fig. 3.
The curves snow that sensitivity towards radioactive emissions from TMI
were fairly low before the accident, peaked during the accident, and
dissipated following the accident. While we do not know how far they
will fall, they were higher after the accident than before. The figure
also shows a distinct pattern in the three distance-determined groups
reported, and the effects were smaller as distance increased. Thus
communities as a whole are more worried cr stressed about TMI following
the accident than before, according to this measure. Whether greater or

lesser impacts occur as a result of restert cannot be predicted with

great precision. The following chapter, nevertaeless, brings to light

existing 2vidence on the nature of poteatial community-level impacts from

restart.
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Previous sections of this report have concentrated on explaining the
potential causes of impacts; in this chapter we charge emphasis by exam-
ining the range and magnitude of potential impacts. In doing so, we are
not making precise estimates nor predictions of impacts; rather, we are
id ntirying what impacts could reasonably occur and which might be more
likely to occur. He approach the question of {dentifying impacts from
three directions. rirst, using analogous situations we examine four
broad categories of impacts: sozial cohesion, conflict, economic well-
being, and mobility. Seconq, we use information trom discussiors with
ke} informants in the area and from socioeconomic profiles of community
groups to identify who may be affected by restart and in what ways
impacts might be distributed. Finally, we use survey data to define
existing conditions in the area concerning restart and tv estimate the

size of the population that may be affected by restart.
POTENTIAL RESTART IMPACTS: A REVIEW OF ANALOGOUS SITUATIONS

In the examination of factors affecting community response and well-
being, we noted that the TMI-2 accident and the proposed TMi-1 restart
are each unique events with no perfectly identical parallels avajlable
for comparative analysis. However, we also argued that it is possible to
identify analogous elements from other unique events that may offer some
insight regarding events perceived by the community to be risky enough to
overcome indifference and to generate alarm.

To implement this approach, we have searched for situations with the

above characteristics to approximate potential TMI-1 restart impacts.

e
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Two events have been identified from the field of hazardous waste
management that involve elements from most of the community response
categories mentioned above: the Love Canal neighborhood built over a
chemical waste disposal site (Niagara Falls, New York) and the Wilsonville
nazardous waste disposal facility closed by citizen action (I1linois).
Love Canal has become synonomous with chemical waste disposal fears and
is the first (and only, thus far) chemical waste disposal site to be
classified a national disaster (Brown, 1979). Less well known outside
the hazardous waste field, but just as precedent-setting, is the citizen-
suit closing of a modern, legally permitted (with public participation)
hazardous waste disposal facility at Wilsonville.

We also turn to experience with disasters as a basis for discussing
impacts, and we look more closely at the TMI-2 accident as a factor in
projecting impacts. The national experience with fluoridation, which has
persistently produced puhlic conflict over health effects, is also dis-
cussed. In addition, we draw on behavioral science theories and concepts,
on the results of the focus-group discussions, and on systematic inter-
views with organizations in the TMI vicinity to estimate impacts.

On the basis of such evidence, we review four broad categories of

possible impacts at the community level:

social cohesion,
conflict,

economic well-being, and
mobility.
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Social cohesion is the ability of groups and organizations to
establish and maintain bonds, intzractions, and solidarity. To address
the question of social cohesion, we review two experiepces with hazardous
waste incidents: Table 13 summarizes the nature of the experiences at
Love Canal and Wilsonville based on four characteristics of these inci-
dents. These characteristics are (1) type and timing of public involve-
ment, (2) major public concerns, (3) the role of information and
(4) mitigation and closure. MWe feel that each of these factors helps
explain impacts on social cohesion. The table also displays the analogous

impacts of TMI-1 restart based upon the hazardous waste experience.

1. Type 2nd Timing of Public Involvement

In reviewing this information, we see a process in which the social
visibility or public awareness of an event is followed by "alarmed perceﬁ-
tion" with rapid dissemination of information, after which "chronic
adaptation” (saturation and disinterest) occurs. This type of reaction
is more likely in short-term acute poliution crisis situations; long-
lasting exposure is often tolerated or disregarded because of feelings of
inevitability, impotence, or uninvolvement /Sattisti, 1978). For example,
people buying houses at Love Canal may well have known that the nefghbor-
ing park and school grounds were given to the city by Hooker Chemical
after its use as a waste disposal site without becoming concerned until

physical evidence of chemical release, such as strong irritating odors or
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Table 13. Summary of analogous elements in three somewﬁat unique situations

Love Canal Wilsonville T™MI-1*

Type and Timing of Public_Involvement

degan when — Proposal to bring ir. PCBs from TMI-2 accident, resulting in
Physical signs of chemicals in cleanup of sites outside state releases to environment
yards, air ?odor, irritant), and
possible physiological damages
were noted
Prior public response — Opened and operated with public Twc units opened and operated with
No public problems, general participating in the permit- public participation in the
acceptance of irritant, used to ting prncess 1icensing process; minimal
,,,,,,, chemicals, generai knowledge problerms or controversy
- that area was used as a dump
earlier
Ultimate response — Site closed down after legally Restart of adjacent facility
Major chemical emergency . permitted without proof of after serious accident
situation without accident or significant environmental considered
known casualties, high visi- or health. damage

bility resulted in national
disaster, a first for this
type of situation

Major Concerns

***** Possible health effects Possible health effects from Possible hezlth effects from
from chemical pollution chemical pollution radiation
- o Satisfaction with home/ Irvitation of trucks through Satisfaction with home/

neighborhond gone town, eyesore neighborhood affected

9tl
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Table 13 (continued)
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Love Canal

Wilsonville

TMI-1*

Major Concerns (cont'd)

Housing values severely affected
in center, not as serious at
some distance

Economic issues —
Many work with chemical industiry;
important to region's economy

Institutional issues —
Who's responsible ~ federal,
state, local, and corporate

Role of Information

Access to information random
and convoluted

Credibility of information,
particularly on health effects,
wildy conflicting, even from
the official stances taken at
various times by local, state,
and federal government sources;
major factor contributing to the
escalation of this situvation to
crisis proportions

Citizens did not perceive
any economic benefit to
individuals or community

Became political issue cn
local and state level,
"not in my backyard"
syndrome

Access to some information by
court order only; no large-
scale public uncerstanding
and acceptance program as
part of siting process

Did not believe the technical
experts and overturned the
permit in the courts on
basis of this information's
credibility

Fear that housing values would
be affected

Issues include the rising cost
of power, less attractive to
industry overall, important to
region's economy

Who's in charge and who's
responsible equally important

Information not given to affected
residents first; not given full
story”

Local, state or federal officials

in the area of nuclear power
not trusted; may be the key
element in successful restart

LLL
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Table 13 (continued)

Love Canal

Wilsonville

™I

Role of Inforwation (cont'd)

Feedback/communicaticn minimal
and resulted in confrontation
tactics

Mitigation and/or Closure

Health testing

Environmental monitoring of
chemical contamination

Evacuate (most-affected only)
Buy houses (most-affected only)
Leveling/closing site

Civil suits regarding health and
property issues

More infoimation still needed on
heaith, Tinal disposition of
site, cleaner definition of
warnings, emergency plans, and
who's responsible for what

More feedback/communication at
siting stage might have pre-
vented this situation, either
by getting citizen support or
ng% allowing the operation at
a

Environmental monitoring of
chemical contamination

Closing site/exhuming wastes

Civil suit to cluse site and
exhume wastes

Same as Love Canal

Important in implementing restart

Health testing”

Monitoring of radiatior jevels”

Cleanup of TM1..2 accident

Same c: others with focus on
TMI-2 accident®

*
TMI-2 accident response (taken into consideration in TMI-1 restart).

2l
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standing pools in yards, became quite common in the neighborhood. This
visible physical evidence generated concerns about furthei potential
effects such as physiological damage. In the case of Wilsonville, the
absence of a solid buffer zone between the town and the facility, and
the truck access roads running through the town, were identified as real
dissatisfactions with town residents and officials (Bolch et al., 1978).
These dissatisfactions probably provided the spur to the increased
citizen involvemer.t when it was proposed that polychlorinated biphenyls
(PCBs) from outside the state be disposed of at the Wilsonvilie facility.
In the TMI-1 restart situation, the high visibility of the TMI-2 accident
(particularly since cleanup after the accident will be on-going long
after the proposed restart of TMI-1) will spill over as an issue on

restart.

2. Major Concerns: Health and Safety, Econowmics, Institutional

In all threc of these cases, health and safety concerns are very
importart, largely because neither chemical pollution nor radiation
damage can be easily detected by the human senses, their effects may
have & long latency period, and they often cannot be measured or even
conclusively attributed to these sources. These problemé exacerbate the
uncertainty of the overall situation.

Economic concerns exist in each situation but are more diverse than
similar. However, the fact that economic factors play a major role in

each situation 1s in itself analogous.

. ‘k’gé‘;i
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Institutional issues play a pivotal role in the resolution of
problems in each of the categories under discussion. Who is in charge,
who is responsible, and how decisions are made, interpreted, and imple-

manted are key elements in the entire scenario.

3. Role of Iniormation

The role of information in analyzing these three situations can be
divided into subissues of access, credibility, and feedback mechanisms.
Immediate easy access to reliabie information is an ideal never reached;
not getting the requested information has led to law suits for informa-
tion at Wilsonville and Love Caral.

Equally important as access is the credibility of the information
and/or information source. The Environnental Protection Agency severely
damaged its credibility in the Love Canal case when it issued a health
study that came undeir heavy scientific criticism, and a second, inde-
pendent study fared no better (Seligman, 1981). At Wilsonville, citizens
did not believe SCA, Inc. (the facility owner), or the state agency
(which granted operating permits on a determination that land for the
disposal site was sufficiently impervious to safely contain toxic wastes)
and persuaded the court to close the site (Environment Reporter, 1978).
This subissue is further underscored in the case of Three Mile Island by
Goldsteen and Schoor's (1982) TMI-area survey, which concluded that a
lack of confidence in government and utility officials with respect to
nuclear power exists; this conclusion is particularly notable because

the most respected sources of information in many disaster situations

ot ol
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have traditionally been government officials. This cenclusion is
strengthened by a finding that while Harold Centon was perceived by lay
persons to be the single source of reliable information during che
TMI-2 emergency period, at present lay persons do not feel that any one
is fulfilling this role (Social Impact Research, 1982).

The related issue of communication or feedback mechanisms at both
Love Canal and Wilsonville have been characterized as "too little, too
late.” In both cases the citizens have resorted to the court system iv

order to be heard.

4. Mitigative Strategies

The two hazardous waste cases discussed here were chosen partially
because they were allowed to progress past most mitigation opportunities
before any serious attempts were made to address the issues at hand. At
Love Canal, state and federal aid for some evacuation and purchase of
the most severely affected homes were granted unly after a great public
outcry and the bungling of health studies for the affected area.
"Superfund” aid is still pending release of the latest federal environ-
mental data study (New York Department of Environmental Conservation,
1982). Civil suits for more than $2 byllion (Wolf, 1980) have been
filea by citizens.

The Wilsonville situation is now at an impasse of sorts. Cour:-
ordered exhumation of all wastes buried there has not been done and is
a multimiilion-dollar task. The citizens won their case to close the

faciiity, but it remains visible at the perimeter of town. Access
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roads not passirg through town and a sizeable buffer zone have been
suggasted as two of the few improvements SCA, Inc., could have made upon
their originai plan. In all cases more information on health issues,
final cleanup, emergency plans, and monitoring appear to be minimum

requirements.

5. Implications

| Fear, anger, and frustration over governmental handling of the
situation were prevalent at Love Canal and will likely cause impacts
over TMI-1 restart as well. Creation of the Love Canal Homeowners
Association (Holden, 1980) as an instrument for political .xpression
by the impacted population is analogous to the creation of seven anii-
nuclear organizations around TMI (Walsh, 1981). However, although the
chronic threat of Love Canal and Wilsonville may be similar to the
chronic threat that TMI constitutes for some, the social consequences of
these three events may be divergent. In the case of Love Canal, much of

the area has been evacuated and tne local community, in a sense, effec-

tively destroyed (Holden, 19380). Likewise, preliminary evidence indicates

that the chronic stress of that situation has taken a significant toll
on family stability and cohesion, including a 40% divorce/separation
rate for the first wave of evacuees (Holden, 1980:1243). While opposi-
tion to Hooker Chemical Company and the EPA's treatment of local resi-
dents may have been initial sources of cohesion for the impacted
population, that cohesion seems to have been short-lived.

These types of problems have not been observed at Wilsonville,

where the sense of community has been preserved. These differences

i
e oy S —
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imply that if the proposed restart of TMI-1 does cause severe stress,
which leads to a breakdown in community cohesion and stability, then
impacts similar to those at Love Canal could occur. Evidence suggests,
however, that it was the physical loss of conmunity as represented by
the total displaceueﬁt at Love Canal that caused the breakdown in cohe-
sion. Other factors, such as local culture, beliefs, and economic
status, may also be factors in the loss of cohesion. This is supported
by the findings of Erickson (1976) about Buffalo Creek. The lack of
physical destruction in Wilsonville, as well as from the accident at
THMI-2, suggests that a major loss of cohesion will not occur in the
vicinity of TMI due to restart unless physical displacement due to

physical loss or other causes develops and becomes widespread.

Conflict

TMI-1 restart is an event that has the potential of promoting con-
flict among individuals and social groups within comunities. To gain
some insight into this question, the conditions surrounding ccnflict and
harmony over disaster-produced community stresses is now examined. In
addition, implications from the community fluoridation literature are

develoyad.

1. Conflict Following Disasters

In general, disasters result in human responses which have "thera-

_peutic” impacts on the social functioning of communities (Fritz, 1961).
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Collective social responses to disaster tend to promote four major
positive impacts according to Quarantelli and Dynes (1976). First, they
resolve and reduce personal and social conflicts. Second, they prevent
disorganizing behavior. Third, they reduce anti-social behavior due to
losses caused by disaster. Fourth, they motivate people to constructive
tasks. As a result, there appears to be a relative lack of social con-
flict following disasters.

Yet, in some circumstances, conflicts do arise and are significant.
Table 14 identifies the major conditions that have been identified as
promoting social harmony or conflict following disaster. The table also
estimates the presence of factors which may cause conflict to emerge
over the potential TMI-1 restart decision. The evidence tends to
support the idea that conditions are more conducive to conflict than
to harmony, although this does not mean conflict is certain to occur.
Furthermore, it should be noted that conflict, per se, is not inherently
good or bad. Con{ict can lead to a more socially desirable d: :ision on
restart or a breakdown in social unity and dysfunctioning. The end

outcome is not predictable.

2. Conflict Over Fluoridation

Another analogous situation is the issue of fluoridation of commu-
nity water supplies. Since 1950, fluoridation of domestic water supplies
has been one of the most prominent technological issues with perceived
health risks that is faced at the community level. It is characterized

by an underlying scientific debate over the carcinogenic nature of the




125

Table 14. Conflict and harmony concerning hazardous events

General factors” TMI-specific factors

Factors which prompte harmony

Exiernal threat Threat comes from source near the
community

Understandable/identifiable Radiation is not readily understand-
threat able or identifiable

Consensus on problem solution Community is divided

Recognition of impacts and Impacts and problems are complex
problems :

Focus on present Concerns are over long-term effects

Leveling of social distinction Social distinctions are not prominent

Strengthening of community Identification is not apparent
jdentification

Factors which promote conflict

Lack of warning Warning for accident was poor,
existing capabilities questioned

Lack of emergency response Capability has not been well

capacity demonstrated

Allocation of resources Questions exist over resources for
clean-up

Interjurisdictional disputes Insider-outsider conflicts exist

Social inequities Are not highly apparent except for
cost of power issue

Emergence of groups Have formed over TMI issue

*After Quarartelli and Dynes, 1976.
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fluoride, a debate which still continues in the scientific literature
(Kinlen and Dol1, 1281). Several theories have emerged from rather
extensive social science research on public opposition to fluoridation,
and these theories may shed some light on the issue of conflict over
TMI-1 restart. ' .

Mazur (1975) identifies some basic theories as to why people oppose
both fluoride and nuclear pouér and categorizes these as danger, igno-
rance, alienation, beliefs about larger issues, and social influence.

The "danger” theory suggests that conflicting information over the

health risks of fluoridation lead to publié doubts about its safety.

Such doubt and adherence to beliefs endorsed by a few scientists concern-
ing adverse health affects lead to social and political conflict. The
“ignorance” theory suggests that people have not been adequately informed
about fluoridation benefits or have been misinformed about risks and,
therefore, express opposition. The "alienation" theory concludes that
opposition to fluoridation is a reflection of a social movement against

a centralized larger social order. According to this idea, opponents

are alienated against technology, government, and science. As individuals,
they are characterized as being deprived, powerless, and outside the
mainstream of society. The "beliefs about larger issues" theory suggests
opposition to fluoridation is a means by which people react against the
loss of individual freedom and socialist political ideologies. Finally,
the "social influence" theory holds that opposition is a result of the
personal influence held by opinion leaders over others in society.
Opposition is generated by information passed through social networks

led by certain charismatic people.
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Alternatively, another rather different explanation of opposition
to fluoridation has been offered. This theory suggests that conflict
occurs because of basic weaknesses in the decision-making structure of
local governments (Crain et al., 1969). The defeat of fluoridation
comes about because of normal social processes; conflict, when aroused,
encourages opposition to the issue because of public doubts and emotions.
When brought to the public forum, the rejection of fluoridation becomes

much more likely because of public conflict.

3. Implications

Walsh (1981) documents the existen~2 of seven anti-TMI organizations

that constitute an organizational infrastructure that appears to play a
central role in sustaining a disaster subculture in area communities.
At least one single interest pro-restart group has also formed. A
disaster subculture provides families with definitions of the situation,
definitions that alert them to the hazardousness of a locale (Barton
1970; Dynes, 1970; Bolin, 1982). Disaster subcultures reflect a yeneral
social and cultural adaptation to persistent or recurring disasters.
Such a subculture also constitutes an institutionalization of previous
disaster experience, which, in turn, has been found to affect social
responcses to future disasters in a number of ways.

Emergent norm thecry (Turner and Killian, 1972) has been used to
describe and explain social processes as they occur when persons are
confronted with situations where previous norms are not applicable

(Hufnagle and Perry, 1982). In this view, a crisis creates an
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unstructured situation that can be responded to only when new norms

emerge to guide social behavior (Drabek, 1968). In crisis situations.

nontraditional modes of behavior typically are developed to cope with
perceived environmental changes.

The restart issue is Tikely to sustain the protest organizations
which emerged after the TMI-2 accident. In light of the complex set of
issues surrounding restart .health, property vaiues, employment, the
cost of electricity, TMI-2 ciean-up, etc.) and on the basis of analogies
from disaster literature and the fluoridation issue, there could be
rancorous conflict at the community level as a result of restart (e.g.,

Gamson, 1966).

Economic Well-Being

The well-being of any community is an extremely illusive concept to
measure and analyze. This is, in part, because well-being has both a
subjective and objective component. Although there have been many
attempts to measure both components of well-being, all have some type of
shortcoming. In attempting to review potential impacts from TMI restart
on community well-being, we first review attempts to measure the concept
and then analyze one facet of well-being — objective and subjective

change in the real estate and financial markets in the TMI vicinity.
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1. Community Well-Being Research

The analysis of well-being within various geographical areas has
taken two different approaches. The first has dealt with subjéctive or
perceived facets of well-being. Research has primarily concentrated on
indivicuals' satisfaction with various aspects of their lives (Campbell
et al., 1976; Andrews and Inglehart, 1979). Three dimensions of subjec-
tive well-being have commonly been tapped (Waserman and Chua, 1380,
including

e life variables such as personal happiness and satisfaction with
one's life,

e specific 1ife domain variables such as satisfaction with housing
and health, and

e global life space variables such as satisfaction with community or
attrihutes of a place.
Research shows, however, that a high level of intercorrelation exists
between measures at these three levels (Wasserman and Chua, 1980; Andrews
and Withey, 1976).

A second approach to measuring well-being has used objective indi-
cators (Liu, 1975; Smith, 1973). Typically, a wide range of variables
are used and reduced into clusters using multivariate techniques. For
example, Golant and McCutcheon (1980) collapse 92 variables into

11 factors:

1. growth and change (e.g., population change),
2. congestion and crowding (e.g., population density),

3. safety (e.g., crime rates),
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fanily welfare (e.g., divorce incidence),
economic status (e.g., income),

educatiOn and pro;essiona] status (e.g., level of education),

\lasm:h

ava11ab1l1ty of services (e.g., 1nd1ces of var1ous professional
and commercial-functions), _

8. physical health (c g s deatn rates), 7 <
9. housing stock status (e. g., vacancy rates), |
10. economic health (e.o., unemployment rates), ard

11. mental health (e.g., suicide rates).:

A chief criticisa of this approach l:as been that by producing an index
based an these factors one still fails to know what they mean in terms
of well-being; any interpretation is ultimately subjective.

In 1ight of these problems, several researchers have attempted to
compare objective and subjective measures. In general they have found
n» over. 11 relationships between the two approaches to rating geographic
areas (S-oneider, 1975). Furthermore, specific variables attemntingztor
measure the objective dimension of well-being are not highly corre]ated
with subject.ve measures of that same dimension.(wassermantand Cnua,
1980). This has led to consideranle“scenticism about the utility of
objective measures as a means of’captnring the human dimension of weii-
being. SubJective measures, on the other hand, have been attacked. on
the basis that people tend not to make honest evaluations of cheir
1ives when qyestioned. Researcn is beginning to dispel this criticism
(Atkinson,*?982). From tnis’31terature we conclude it is difficult to
eyamine the effects of theraccident and restart using an objective
approachv Ult1mate1y well- being involves the perceptions and attitudes

of local peop’e

A
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2. Real Estate and Financial Impacts of the TMI-2 Accident

One specific dimension of well-being that has received considerable
attention has been the impact of TMI-1 restart on real estate prices.
Because a home and property represent a major means of accumulating
savings and investment, the value of real estate plays a major factor in
both psychological and economic well-being. To gain a better grasp of
what is taking place in the real estate and financial markets in the TMI
area, we review an objective study of real estate prices (Gamble and
Downing, 1981) and report subjective appraisals of individuals involved
in that market.

Despite several weaknesses in the Gamble and Downing studv, includ-
ing the failure to treat distance as a continuous variable (Peterson,
1982), the study effectively made the case for negligible impacts on
housing values beyond approximately 5 miles from TMI. By using time
series data on housing transac*ions in the area, it is apparent that
there was a sharp but temporary decline in sales immediately following
the accident. Whether deleterious impacts remain in the immediate
vicinity of the plant (roughily 1 to 2 miles) is still an open question.

As part of the community profiling, an effort was undertaken to
resolve this nuestion, to supplement the findings of the Gamble and
Downing study on the impact of the accident at TMI-2, and to assess the
perceived 1ikely effect of the TMI-1 restart on property values in the
surrounding area. Local realtors, lending institutions, contractors,
and tax assessors were contacted. The following is a summary of the

preliminary results of those interviews.'
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Several groups were contacted by telephone April 26-30, 1982, and

asked about the effect of the TMI accident on their businesses, as well

as the effect of a possible restarc of TMI-1.

County tax assessors:

Realtors and appraisers:

Lending institutions:

Contractors:

The chief assessor in each of the four counties
within a 10-mile radius of TMI — Dauphia,
Lancaster, York, and Cumberland — was called.
Nine individuals and firms were called. Al

realtors in Middletown and four within a 5-mile

radius were contacted. The two appraisers who

have done most of the work for the class-
action property valuation suits were also
contacted.

Ten banks were contacted, including the four
banks located within a 5-mile radius of TMI.
Six savings and loan associations were called,
including the one within the 5-mile radius.
Two Middletown contractors were called. One
of the contractors is also a real estate
agent, and his responses are also listed in

that category.

The general conclusions are as follows:

1. Effects of the TMI accident on property values and lending

ins{itutions:

a. Nonc of the persons contacted believe the accident in 1979 had

a major adverse impact on property values in the area.

S e o e S A



Froximity to the site has not affected appraisals or mortgage
policies.

b. Some believe that some properties very close to and generally
downwind from the plant have appreciated in value less rapidly
than might otherwise be the case. However, these persons also
comented that the few families who moved out have been replaced,
generally, by those more comfortable with nuclear technology.
These persons may have come as part cf the TMI clean-up force.

c. A1l consider the area to be comparable to the rest of Pennsyl-

| vania and the United States, with high interest rates and
generally slow economy the determining factors in kome sales
and construction.

d. Although a few lending institutions reported that some deposits
were withdrawn or accounts moved during the week of Zue acci-

dent (March 28, 1979), this was only a temporary phenomenon.

2. Effects of restarting TMI-1:

a. Several of the persons contacted foresee small negative effects
on property values in the immediate area of the plant if TMI-1
is restarted. The two persons who have conducted most of the
recent property reapprafsals say that they cannot predict what
the effect of the restart would be. The majority of the
persons contacted believe there will be either no effect or a
benefit to the area, primarily because of stabilized electric

rates.



b.

—

134

A number of persons added that if there were technical problems

with restart, there could be an adverse impact; and two commented
that if another accident comparable to the TMI-Z accident

occurred, it would be a "disaster.”

3. Concerns expressed by the persons interviewed:

Although several persons expressed the opinion that generating
electricity from nuclear reactors is reasonable and necessary,
they also showed concern about (1) the ability of the utility
to'manage efficiently, (2) the credibility of the NRC, (3) the
recent news stories about operators cheating on examinations,
(4) the efrectiveness of the clean-up proposals for TMI-2,

(5) the location of the TMI plant in relation to population
centers, and (6) the ultimate disposal of the radioactive
wastes. One person suggested the creation of a local over-
sight group to add credibility to the utility and NRC activi-
ties. This would provide an independent source for information
and education.

Several persons commented that the indecision about whether or
not TMI-1 is to be restarted and all the attendant publicity
have more of an effect on persons living in the area than
either restarting or a firm decision not to restart would
have. The general feeling seemed to be that persons wanted to
"get back to normal and out of the limelight." One person
comrented that there would be a grumbling for several days,
but then other issues would take TMI's place in people's

thoughts. Another commented that the indecision and the
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recent referenda have forced individuals to take sides and
have recuited in strained social relations between friends.
This interviewee noted that this would disappear if a decision
were made. He likened it to the fading of political animosi-

ties between friends following a heated election.

Mobility

Again, it is impossible to accurately predict whether people will
move as a result of restart. Several specific studies and theoretical
perspectives on mobility, however, help to provide some insights into

this question.

. Theoretical Perspectives

A large number of studies have investigated the social and cognitive
aspects of population mobility. Studies have typiczily foc sed on twc
aspects of family mobility: Why people move away from their locations,
and why they move to certain new locations. Current thinking suggests
that it is the combination and meshing of these two factors which leads
to a change in family location. A review of mobility literature suggests
nine factors thai explain family mobility (Michelson, 1977).

1. financial considerations, including family income levels and
change;

2. stage in the life cycle, including marital status, age, and family
siructure,

3. neighborhood characteristics, including ties, feelings of similar-
ities to neighbors, and status considerations;
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4. interpersonal relations, including contacts and pa=ticipation in
social activities,

5. organizational participation, including the number and type of
organizations in which people participate,

6. commuting requirements, including distance and travel time,

7. commercial activity, including access to restaurants and shopping,

8. recreational activity, including type, level, and access; and

9. housekeeping activity, including type and time involved in various
activities.

Taken together, these factors do a reasonably good job of explaining
why most families move and have been verified by numerous investigations
(Rossi, 1955; Ducan and Morgan, 1975; Speare et al., 1977). In normal
situations, factors concerning environmental hazard aru risk have not
begn identified as significant elements of migration decisions.

An alternate theory has been advanced by Wolpert (1964; 1965;
1966), who emphasizes the cognitive dimensions of migration decisions.
His model is based on a satisfier theory of human decision in which a
person or group will tolerate certain residential conditions until a
threshold is reached. In his stress-threshold model, Wolpert assumes
that people attach various "utilities" to the benefits and costs or
satisfactions and dissatisfactions of a place. If stresses cause a
distinct imbalance between positive and negative utilities, then people
are stimulated to find locations with more positive utilities, and
migration follows if resources permit.

With respect to TMI-1 restart, this theory would suggest that if
the perceived threat produces a level of negative utility such that it
persistently outweighs the benefits of a place, people might move as a
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result. Perceived threat is, however, only one factor that may play a

role in the decision.

2. Earthquakes and Relocation

Few empirical investigations have been made of the role disaster or
risk plays in residential location and mobility decisions. It is known
that, foliowing disasters, most people return to their original locations
in hazardous areas (Burton et al., 1978). Reasons for this behavior
inciude the lack of resources to move elsewhere, ties to location,
and cognitive biases in thinking about risk. This latter factor suggests
people fall prey to "gamblers f;llacy“ — if it happened once, it is not
likely to occur again in the near future. The extent to which and the
reasons why people move away from hazard following disaster have not
been seriously researched.

The role hazard or risk disclosures play in shaping residential
home purchases has been investigated in earthquake-prone areas (Palm,
1981; 1982). The results of these studies indicate that the mandatory
disclosure of earthquake risk to prospective home buyers at the time of
closure was irrelevant and insignificant in purchase decisions when
compared to other attributes which have traditionally explained why
people buy certain types of housing. Earthquake risk disclosures at a
time when people have committed themselves to a decision are not per-
suasive in changing that decision.

In a context more analogous to TMI restart, the impact of an earth-

quake prediction on residential and industrial/commercial mobility has

T
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been examined. In a study of families' plans to move from an
earthquake-prone area due to hazard threat, it was shown that threat
perception and proximity to high-risk areas are not strong iniicators of
intentions to move. Instead, traditional factors such as ties to commu-
nity and stage of life cycle have greater explanatory powers (Kiecolt
and Nigg, 1982).

Slightly different conclusions were derived in another study of
response to earthquake prediction (Mileti et al., 1981). While the

study concluded that it was impossible to predict the number of families

who would move in response to information about increased risk, propensity

to move was explainable by five factors. Relocation was positively
related to level of resources, previou;ly adopted protective actions,
and levels of perceived damage. Mobility was negatively influenced by
the purchase of hazard insurance and commitment to existing locations.
These findings provide come support for the theoretical perspective of

the stress-threshold mobility model.

3. Mobility Impacts of the TMI-2 Accident

Findings from a study of mobility within a year after the TMI-2

accident parallel the earthquake investigation of Goldhaber et al. (1981).

This study concluded that mobility rates basica’ly remained stable after
the accident and people who moved away from the area possessed character-
istics of people who are likely to move. The findings suggest that TMI
was cited as the main reason that some people moved within the 5-mile

radius (7%), from the 5-mile radius into the 6- to 20-mile band (19%),
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and outside 20 miles (19%). The analysis strongly concludes, however,
that these people were highly mobile types. If we return to the stress-
threshold model, it can be postulated that the people who indicated TMI
as the reason for moving may have viewed their locations at the time of
the accident as having high negative place utility, and the accident
became the stressful event which prompted the migration decision.

The same situation could occur after restart. The magnitude of the
impact, if this theory is valid, will be shaped by how people who are

highly mobile perceive the risks from restart.
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COMMUNITY GROUPS AND POTENTIAL IMPACTS

Introduction

As noted earlier, the stimuli that are ultimately transformed into
impacts arising from environmental hazards are mediated through the
existent community groups and social structures. The nature and extent
of the manifest impacts, then, will depend on how community groups
interact. In an effort to determine the extent to which the social
structures and interrelationships may have changed since the accident,
an update of the community profiles developed at the time of the acci-
dent (Flynn and Chalmers, 1980) was undertaken.

Research has shown that communities have a power structure typi-
cally composed of leaders of organized groups and influential persons
who may represent a common perspective of members of the community but
may or may not be linked to an established group (Hunter, 1953). Examples
of the former are elected public officials, clergy, officers in civic
organizations, and the like. Examples of the latter are more difficult
to classify but may include newspaper editors, community organizers or
activists, and others.

These leaders and influentials represent formal and informal groups
present in a community and, thereby, common bodies of opinfon on issues
that may affect that group. Moreover, because of their role in the
community, these persons are in a key position to discuss the nature and
extent of group interactions and the 1ikely group response to the TMI-1

restart {issue.
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This research activity serves three purposes. The first is to
develop profiles on conmunities within 5 miles of TMI, derived from
information obtained from key informants in the spring of 1982 and in

earlier studies in the TMI area. Less comprehensive sampling of commu-

nities in the 5- to 10-mile ring confirms speculation that impacts tend

to lessen or disappear in this geographic range. The second was to
obtain the interviewees' views on the nature and extent of community
changes since the accident, their reaction to the TMI-1 restart issue,
and anticipated group response to either the restart or no-restart
events. The third was to compare information collected for each group
to each factor in the conceptual framework to estimate a relative degree
of susceptibility to impacts. Although this study includes a compre-
hensive analysis of groups in the area, it is not a statistically valid

sample of individuals within those groups.

Results

1. Social Profiles

Based on a review of the literature on community organization,
social structure, and large-scale effects of decisions relating to the
restart of TMI-1, several attributes were identified that seemed most
critical to the specification and description of the groups, to the
social structure of the study a-ea, and to the analysis of the effects

of the restart of TMI-1 on these groups. These attributes were
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size of the group;

demographic characteristics;

1
2
3. occupation of group members;
4. geographic location;

5. property ownership characteristics;

6. dominant attitudes and values toward growth, environment,
community participation, and planning; and

7. patterns of interaction awong group members (cohesion).

In many cases, the groups so identified are true sociological groups
that engage in normative, regular face-to-face interaction. In other
cases, the profiles characterize aggregates of sociological groups which
occupy a similar place in the social structure (e.g., occupational cate-
gory). The sociological groups could be aggregated in a variety of
ways; the criterion for this study is that members of a group occupy a
similar place in the social structure and that the effects of a decision
made concerning the restart of TMI-1 will be similar for members of the
group.

The Pennsylvania Department of Health (Goldhaber, 1981) has devel-
oped a TMI Population Registry comprised of all persons 1iving within
5 miles of TMI at the time of the accident. The initial report of this
registry, estimated to be 93-95% or more complete and inc'.ding some
townships included in our 5- to 10-mile range, provides some clue to the
distribution of the population according to communities (Table 15) and
an overall demographic summary of the TMI population (Table 16).

The Three Mile Island nuclear reactors are located midstream of the

Susquehanna River (Fig. 4). The 5-mile radfus from TMI on the west side



Table 15. Distribution of TMI population
according to communitiec?

. Community Number Percent Side of river
Middletown? 9,501 26.75 East
Highspire 1,493 4.20 East
Londonderry Township 4,035 11.36 East
Lower Swatara 4,530 12.75 East
Royaltond 945 2.66 East
Co~oy Township 1,662 4.68 East
W~st Donegal Township 2,152 6.06 East
Conewago Township 1,212 3.4 West
East Manchester Township 834 2.34 West
Fairview Tomship 700 1.97 West
Goldsborob 432 1.2 West
Newberry lownship 7,324 20.62 West
York Havenb 687 1.93 West

Total 35,507 160.00

%The geographical <rea is defined by political boundaries of
communities which, all or in part, fall with in a 5-mile radius.

b100% of the community falls within a 5-mile radius boundary.

Source:

Table 16.

M. Goldhaber, 198;.

Demographic summary of the TMI population?

Number of persons
Number of households

Mean number of persons per household
Median length of residency? in same housing unit (years)

Male/female ratio
Mean age (years)

Mean education years (of those 18 and older)

Percent white
Percent urban

35,507
13,228
2.7

OO = W
N N— W=
SLONPMPOO

The geographical area is defined by political boundaries of
communities which, all or in part, fall within a 5-mile radjus.

b
address.
Source:

M. Goldhaber, 1981.

Refers to date first member of the household moved to specified

e cam———— | R
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of the Susquehanna River is located between the cities of York on the
south and Harrisburg on the north. The area is approximately equidistant
from both these cities. Interstate 83 runs in a north-south direction
tﬁrough the 5-mile radius and connects both the cities of Harrisburg and
York. The area is predominately rural in nature. The topography con-
sists of rolling hills and river valleys. Portions of Newberry, Fairview,
Conewageo, and East Manchester townships are within the 5-mile radius of
TMI on the west side of the river. The 5-mile radius includes the
doroughs of York Haven and Goldsboro and several large major developments
including Newberry Town, Ccnewago Heights, Grindview Acres, Valley Green
Estates, Redland Village, and several other developments and mobile home
parks.

There are six identifiable groups within the 5-mile radius of TMI
on the west side ¢f the river: farmers, retirees, other long-time
residents, newcomers — Harrisburg suburbanites (Valley Green area),
other newcomers, and transients.

The S-mile radius from TMI on the east side of the Susquehanna
River extends to Highspire in the north, almost to Elizabethtown in the
east, and almost to Bainbridge in the south. The Pennsylvania Turnpike
(1-76) and U.S. Highway 283 are the principal traffic corridors within
the area. The area is comprised chiefly of small towns and farms.
Included in the 5-mile radius are the boroughs of Middletown, Royalton,
and a por*ion of Highspire. Also included is Londonderry Township.

The ea is populated by persons who are categorized as members of
one of the six distinct functional social groups. Those six identifi-

able groups within the eastern portion of the 5-mile radius from TMI
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are: 01d Middlietowners, Blaéks, Londonderry Township long-time resi-
dents, Royalton residents, farmers, and residents of newer developments.

Each of the 12 groups identified in this study (six on each side of
the Susquehanna River) has characteristics that may be shared with some
of the other groups, but each has certain distinctive characteristics
that set it apart from the others. Table 17 summarizes some general
characteristics of each group according to their size, location, length
of residency, age, income, and household size. (These very general

characteristics may not hold fur every group member.)

2. 'Impacts: Identification and Distribution

The results of the profiling have been summarized in tabular form
for each group (Tables 18-29). Information presented includes main
group characteristics, changes in the group after the accident, baseline
or current situation, expected attitudes and impacts on a decision to
restart TM.-1 or a decision not to restart TMI-1, and some possible
mitigation strategies. The group cha oristics and possible mitiga-
tion strategies represent the judgment of those conducting the community
profiles, while the remainder of the information are the changes, impacts,
and attitudes as perceived by the persons interviewed. In this respect
the data on impacts do not represent predictions of impacts but rather
estimates of potential impacts. In addition, Table 30 briefly summarizes
a less comprehensive summary of commu.ity characteristics for communities
located in the 5- to 10-mile radius of TMI. More detailed community
profiles can be found in Flynn et al. (1982) and in Social Impact Research,

Research (1982) from which this summary was prepared.
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Table 17. Summary of general characteristics of the 12 functional sociai groups identified
Estimate of THI
p:pulation]by Major 1 Length of _ Demographic characteristics Property
Group ":ﬁ:::g‘ g?gg::?gnc res{dence Age Income Household ownership Occupation
(x) size
East
e 01d Niddletowners 42-89 Middletown Life long 40-65+ Lower middle 2-4 Own Retired, profes-,
to upper sional white
collar, blue
collar
o New-development 9-13 Londonderry Township; <15 years 25-45% Low middle to 2-4 Own and Professionals,
residents Middletown suburbs upper middle rent white collar,
blue collar
e Blacks 3 Middletown Most life long, 20-65¢ Low to middle 4-6 Own and Retired, white
some <10 years rent collar, blue
_ o collar,
unemployed
® Royalton residents Royalton Life long 30-65+ Low to middle 3-5 Own and Retired, blue
rent collar,
unemployed
e Farmers > 14 Londonderry Township Most Vife long, 40-65+ Low middle to 4-6 Own Farmer, retired,
some <10 years upper niddle white collar,
blue collar
e Long-term London- vondonderry Township Life long 40-65+ Low middle to 2-5 Own
derry Township upper middle
residents J
Subtotal ~70%
Mest
¢ Long-time residents ~12 Newberry and Fairview >20 years 50% 50-60 Middle to upper 4-5 95%+ 2, White collear,
townships, excluding native middle blue collar
suburban development
of North Nev.oerry
* Harrisburg 6-8 South Fairview town- 3-10 years 25-45 Upper middle 4 Own White collar
suburbanites ships in suburban to upper
development
©® Newcomers 5-6 Goldsboro, York Haven, 5-14 years 25-45 Low middle to 4 952+ own 50% white
Scuth Mewberry upper middle collar, 50%

blue collar

I4 ]



Table 17 (continued)

Estimate of TNI

Demographic characteristics

population by Major Length of Propert
Group functional geographic 9 : . perty Occupation
gzogpa location residence Age Income No:;::o1d ownership
%
® Retirees k] Goldsboro, York Haven Life long 65+ Low1g;?d1e to 2 85%+ own Retired
m e
® Transients ~1 Goldsboro, York Haven 6 mo-2 years 20-35 Low1§g1low 4-6 95%+ rent  70-80% untTglngd
m e or on relief;
20-30% blue
collar, part-
time, seasonal
® Farmers <1 Newberry and Fairview Life long 5065 Low middle to 5 Own Farmers
townships upper
Subtotal ~30%
Total ~100%

%estimate by SIA.

el
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Table 18,

Farmers

- west

Group characteristics

Changes after accident

faseline

Restart

No restart

Mitigation

* In Hewderry Yownship ¢ Two-year effect on farmers
(30-35 farmers) and in market because of reluc-
Fairview Toumship in tance to consume local
S-mile radivs (1S of produce,' | ivestock;: how-
~30 tota: working farms ever, intensity not
within S-mile radiug) severe

® Mostly small farms (4-10 e Accident made them aware
2.res) raising crops and of nuclear power and what
Tivestock for feed or it entails
datry purposes (~15-30
ma o Morry about wiasie fram

THL-1; consider the -

« Marginal income because selves “stewards of the
land nOt very productive earth"; also oncerned
and small 3ize of farms about chemical leaks/

Mzardous material

* Farmers cautious; homest, transportation
conservitive, caring, and
close-knit community; e Cost of power not the big
white; own land and pass 13sue — safety is, par-
down through generations, ticvlarly with regard to
wot very vocal: tolerant wastes
of others' viewns

® Possible effect on

e Socia) organizations
include Farmers Union,
Grange, FFA, 4-H Clwbs,
Farm womens Clwb, Farm
Show

* Other soclal comtact
through direct visita-
tion, local churches,
w"l'_!t programs
Tocal restaurants, “good
neighbor” policy in times
of need

animals of particular
concern — suspect higher
number of abortions may
be due to accident

Cmmtinved decline in

{ litical base duve to
‘~creased residential/
industrial development

Tnose favoring 1ee this
as retarding development

Tnose against think
haalth and safety most
important but see rate
effect on locel
businesses

Continued rate increases
affect consumer spending,
layoffs, repossessions of
homes

~

ncrease in industrial
growth takes more agri-
cultural land, reducing %
of population that fam

Raise proparty values
over time

Lessened political base
due to above

Beneficial tax situation
Legy effort to conserve
e argy because of slower
i rease in power ratey
Wot !tkely to outemigrate
Hoit won't demonstrate

but tolerate divergent
views

%estart mitigation action.

two Restart wmitigation action.

Ssuggested by interviewses.
ted by interviewers.

Lot growth becaute power
nat available; therafore,
farmer ¥ of population
not reduced as much

Political base not
lessened 4% much

More effort to conserve
energy and to develop
alternative energy source
because of less power/
rate increases

lfovement toward custom
cultivation (renting out
farms) glower

Farmers who aperate
smaller farms/dairying/
other ivettock generally
favor no restart

¢ Preserving agricultural
land mast suited fcr
farmingds

e Energy conservation
credits to profoc,t from
rate effactgdis

Favorable home improve-
ment loans to reduce
potantial property value
damage t}uo to reduced
rehabds

® Prepare the media with
forma) discusgions with
aftected partiesds

e Claan up of TS R

6bl

N2



Group characteristics

Changes after accident

Table 19,

Baseline

¢ Predominantly native to
the ared

Many originally farmers,
others industrial workers
from when communities
were BOre Prospercus/more
diverse than 4t present;
some white-collar pro-
fessionals who started
settling in area through
purchase of seasonal
homes

* Proportion of retirees in
population wmithin S-wile
radius on west side 210
anc decreasing

® MOSt Qwn humes and sovne
also own other properyy
investments '

® Social interactions
through senior ceater,
churches, direct visita-
tion

Political involvement
less than representative
proportion of papulation

Size of group decreasing
due to attrition and wore
newconers moving in

o Rate increases affected
lifestyles by cutting off
some rerreation, clothing,
and fo0d purchases

Tolerate different view-
points

¢ Some no longer use the
Go'diboro recreutional
tacilities

*

Miroritly group favoring
restart believed Dentan
giving straight story but
not Metropolitan Eaison,
rest of NRC, or the medis

“Restart mitigation action.
blu restart mitigation action.
“Suggested by intarviewees.
‘iSuqqeszed by interviewers.

T i g e
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Few will leave the area

Contiaued rate increases
burder to those on a
fixed income; use of con-
servation measures and
cut off of nonessentials

e Some believe any deci-

sion better than no
dec ision

P

Retirees - west

Restart

Ho restart

Some may leave, most
likely those who con-
verted seasonal homes to
permane.t structures/have
less family ties to areas
1ive closest to TNI

If industria)l davelopment
broadens tax base, tax
benefits to homeowners
affect this group

Geporally indifferent or
slightly against restart

Lack of faith in Metro-
politan Edtson's ability
to run THI

Of those most negative,
s."ety and health primary
concern/tend to live
closest to plant/generally
were evacudted during
accident

Heightened sense of
anxiety over unscheduled
events ‘and alerts

Minority group favors

- restart/did not evacuate/

view media as culprit but
question credibility of
Netropqlitan £dison and NRC

Y No reason to out-migrate

o Taxes would be higher due
to slower rate of indus-
trial development

¢ Property values would be
Yess, and Yess home
repair llkely

Hitigation
Set up information process
to provide undistorted
flow of informationi, "’

Energy conservation
credits to help those on
fixed incomesg:,:

Some suhsidy for home
repair through qrants/
loans/*

Current state tax credits
for real estate Laxes
could be expanded: '’

Short-term relocation
assistance’’

Revision of emergency
evacuation plan'’

Improve warning system
for alerts»’

Cleanup of TM[<27 b

051
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Tmol 20, Other long-time residents - west

Group characteristics Changes after accident

Saseline

Restart

No restart

Mitigation

® Goldsboro developed 3
negative image (media-
generated)

* Believe media has sensa-
tionalized the accident
and subsequent incidents

Largest group in S-mile
radius (403 >f popula-
tion)

Over 1/2 born in the ares
Head of households aged
303 to §0s. with most
§0-60

Family size 2-3 children,
most aow high school age
or beyownd

® Nost did not evacuate
during accident

White collar profestionals
in local, state, and
federal goverrment, local
businesy people, blve-

. collar workers for indus-

tries and utilities;
middle to upper middle-
income brackets

Most owm homes and many
own businesies

Extensive family tios;
church activites, fire
conpany activities, Lions
Clwb, Womens Clvwb, .peclal
compunity cveats, direct
visitation via disner
parties

Almost 2/) actively
involved in commmity
politics and have been in
control both at the towm-
ship and borough levels
for many years

“nestart mitigation action.

restart mitigation action,
“Suggested by interviewees.
ted by interviewers.

Goldsboro residents may
out-migrate due to
declining business, nega-
tive fmage, and conditions

Some concern about letting
THl-]1 it and then
restart; see this as
increating chance of
accident due to corrosive
agents in piping

Continued rate 1acreases,
industris] development,
and redl estate value
increases

® Sybstantial support .

¢ This group because of
their involvement tn
politics are more 1ihely o
L0 place thetir faith {n
any deci{sion government
ket

® Would not ocut-migrate, but
but still concerned about ¢
evacuation plans

Selieve that {if TM[.]|
restarted, 1t will be one
of the safest plants in
operation thersafter

® Feel & relisble power
source is essential to
{ndustrial development

Expect favorable result
on electric rates

o Some of group opposed;
fear repeat of accident/
1ittle coniidence in
Metropolitan Editon/most
concarned about safety

Increased industrial
develapment, jobs, tax
base, and property values
very beneficial to this
group

o Some negative impact on
Goldsboro businesses (?)

e e g ey ye

Continued {ncrease in
values and rea) estate
values

Less positive sffests On
local business people

Less negative effects on
Goldsboro businesses (7)

Higher. Laxes pafld by
homsownery

Increasing type and
amount of cmr?y con-
servation credite

Prlpnr!n' the media with
formal discussions
between Goldsboro reti-
dents, etropelitan
Edison, and the pressts?’

Development of & local
chasber of comserce to
promote area to industryb,d

Liberal{gation of tax
credits at state levethud

Revise emergency evacua-
tion pland,

Improve the warning
system for alertsad.”

Public education programs
on nuclear poward,”

Raise opediton standards
fur ML

Provide ror public pare
clpatfonise’

Job placement lrrv!cu
for TH! workers!!

Clean up of THI-24:d

st



Table 21. Newcowers - Harrisburg suburbanites - west

Growp characteristics

Changes after accident

Saseline festart

No rettart

Hitigatian

o lmmtigration frem Harris-
Surg to northarn New-
barry Tomship (some in
Fairview)

Righar-status residentisl
areas with housing waity
v:r,iu. frem 330, to

In 30-95 age group, with
majority fa 0

Alsost a1l hemsovmers,
many first-time; with
-:{l famities (2 or
Yeas childven of pre-
1choo) or primary
1chool age

Unite collar prafersionaly
emplayed in Narrithury
area with federal and
State goveraments oF
sajor induitries (ofton
high techaology): hign
degree of job mobility
due to job trensfers

* No exteasive family ties
in area for spst

® Yacial participation
contored on family-
orignted activities
such as PT0. aids
3poTis, neighborecd
parties, organizations
ch as Gotf Club,
Womgn's Club, Cosmumity
Associations

® Crnches do et play
pron’agat roly; woIt
miidats 90 te chwrch
outiide the sres

Politicla. participation
"ot very “i1igh; vote bt
"ot ver active, partice-
larly the younger group
apbery

Tighten dbonds Detwsen
heLe Jroups/Rore Qrowp
cohesion

Pecple become more
patitically active/
attendance at public
mpetings increased at did
voter turmnout

Sewderry Township TR
Steering Commitee formed
to disseminate informe-
tion and to study effecit
of sccident on residents

Increate in wmber of
oomestic incidents that
Nve required & police
call (connected?)

Vere nnull{ indif-
ferent o nuclear power
before accident and
AcCopled that muclear
power batically
beneficial

lome rvicuited during
accident

Fing the tiren system and
method of alerting people
obmex 10us/keeps people in
cont.ant fear becaute
sirens vied for fire
alares 2 lot

& fear of evacuation {3
common regardless of where
the people stand on the
restart itsve

Mo decition would be o Some with younp children
viowsd by the oxtremely and no extensive family
oppoted a3 a symdolic ties to ares will out-
victory migrate from the $-mile.
redive rone
Political imvolvement
would continve to
decline, with corres-
ponding decrease in
social cohesion

Incredsed political
activity, demonstrating,
siguing petitions, pro.
Lot mgetings, in the
short rum

Short-term negative
impact an real sttote
valuey

* Higher properiy vélues
in naw developments in
the long rua

* Range of apiniont from
woderately in fover to
extreame oppotition

Those oppoted concerned
about hed)ith and safety/
erosion of public trust
in Metropolitan [dison,
and guverament/have
young children, knowledge
of avatlable job opportu-
nitiss outside ares, no
family ties to sres/
generally want THi-2
cleaned up before THI-|
18 considered for
restart/generally believe
the media before govern.
ment or Metropoltitan
tdison

o Hore moderately opposed
think restart would have
loo‘-ur- potitive effects
on industria) develepsent,
provided period of safe
operation/do mot trust or

believe Hetropolitan [disen,

would not eviacuite bachuse
of femily ties to ares

Those in favor concerned
sors with economicy/
believe restart will
increase industrial devel.
opment and hold down rate
incredses/concerned about
Metropoliten Edigon’s
b1ty to provide depend-
able information/feel
governmnt has the adbiliry
to make decizion adout
THI-1/condemn the media
Coverage of the sccident
and subsequent events

“Mmestart Mitigation Action.
Restart Ritigation Action,

“Sugpestes by interviewsss.

‘S-num by laterviewers.

® No need for out-migration

* Slower growth in real
astate values, industri
develepmant, fower jobs,
reduced preperty values,
Yoty tax bage diffusion

v

Short-tarm relacation
assistance’

Improvements {n energy
vatign credit

Subsidization of home
improvement programs to
help I’ 31111- praperty
valvesf

Effory I: Videralize tax
creaits for a7~nor|
Ly the lu"na'

Revise mrgcacy
evacuation plan’

Revite school svacuatian
pland,

Prepare the media with
forma) discussions

with affected partiegd?
Clean up of M2 b,
How management far M)« 0

Rafte aparation standards
(131 Y

26!

Job placesent |’rv|u|
for THL workersy':’

Aetrofi{y THI unit Irr
other snergy source’s?

Provide for public
participationd bo0

[1tablish clear decision.
making Vines for
sutherityd.?
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Table 22,

Other newcomers -- west

Growp characteristics

Chages after accident

Sageline

Restart

No restart

Hitigation

o This group 18-20X of total e
population in S-mile
vadius. More highly com-
centrated in Lewisberry
{253 of total pop.} and
new-deve lopmant areas
located in southern
Newberry Township. Also .
Tive in the boroughs of
York Kaven and in
mob{le home parks .
distriduted within 3
10-mile radius of ™I

e <50k are blue-collar
who work in the York
areas, some for utility
companies and some in
clerical jobs, some own
2211 businesses in the
boroughs, SOme white-
collar pozitions as
teachers, ministers,
local civil servants

© Incomes range fros lower
widdle to upper middle
income bracket

® Nost owm homgs, whether
house or mobile home

. hnnll{ have 1ived in
areas 514 years, more
stable in commmity in
tevmy of job (mot trams-
ferved a3 other mewcomers)

e Family size 0-5 children
(average:2), most under
14 yoars of age (age
qrowp 511 largest
progortion)

o Extonsive family ties in
ared mot common for this
group, aoved here for slow
pace and friendly neighbor-
hood atmosphere

THI first issue for many
in which organization way
forwad to actively oppose
something, decreasing
over time as apathy
toward THI has set in

Increased already high
voter turwoul

Ho substantial out-
sigration

Those in favor see media
coverage as aggravating
the various responses made
by those indifferent or
opposed

e Politica) participation
would decline

e Rate increases would
continue and efforts
made to conserve and
cut back on nonessentials

Redl estate values likely
to increase some

s Continuation of indus-
trial development — more
Jobs, bigger tax base

Range from moderately
favorable to moderately
unfavorable

Those in favor think
industrial development
will proceed without it
but will be enhanced with
1t/think rate increases
will slow down/do not
108 any redl estate
sffects attributadie to
THI/believe Metropolitan
Edison can improve its
severely damaged credi-
bility with better infor-
mation, public relations
and a period of safe
operstion/maintain faith
in government authorities
(trusted NRC during
accident)

Those indifferent somewhat
seme a3 above plus concern

over the workability of
evacuation plan and some
concern over the effects
of low-1evel radiation on
human health

Those opposed most con-
cerned about health and
safety, particular)

health effects on their

children/unconvinced about

safe operating conditions

of TMI-1/constant reminders

of Metropolitan Edison
handling of unscheduled
events and alerts, many
affiicted with “flight!
syndrome/presence of
growing children deter-
mining migration

relponses — would consider

Teaving but not move very
far/not genarally against
nuclear power per se

® Continual decline in
political participation

Rates and real estate
same a3 no decision

® Industrial development
slower than no decision
or restart: less jobs,
less new residential
devalopment, ower prop-
erty values, and no
increased tax benefits

Revise emergency evacua-
tion plan, Including
schools' evacuation
plangd.?

improve warning system
for alerts?:?

Home {mprov t
lonnl"nBv":r"

Job placement services
for TMI workers?:.°

Provide for public par.
ticipationd,»®:

Clean up of TM]-2%: .

New management for
T™]9. @

o o sy g o PO AW R
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Table 22 (continued)

Group characteristics Changes after accident Baseline

Restart No restart

Mitigation

© Several interactions
through churches, school
activitiss/sports
activities for young-
sters, bars, and five '
activities for
blue-collar group/
political and commumity
meotings for the white-
collar growp

o Favorable attitude toward
growth

* VYoter participation high
but mot too actively
iavolved in commumity
affairs

® Increased political
involvement largely
Timited to signing
petitions and attending
meetings

* Rates would Tikely
decredse or at least
stabilize

o Industris) expansion
more rapid, wore jobs,
more residential develop-
mant, higher property
values and more tax
benefits

Smestart mitigation action.

%40 restart mitigation sction.

“Suggested by interviewses.
ted by interviewers.

1471



Table 23,

Transients — west

Group characteristics

Changes after accident

Baseline

Restart

No restart

Mitigation

® Group makes wp less than
4 of population in the
10-nile-radius. Most
Tive in boroughs of
Goldsboro and York Maven
and & fow in the mobile
home parks

® Ia lowest income strata -
70-801 are weaesplayed or
on relief, other 20-30%
work in low-paying blue-
collar jobs or other
Jobs that are seasomal
or part-time

® Age group mostly 20-30s,
with larger family sizes
(2-4 children)

® Almost all reat homes

® Family ties in area are
a0t extensive

e Social activities: weet-
ing at local drimking
estadl ishments, the post
office to pick up mail,
and direct visitation
with immsdiate meighbors,
parties — 30me through
Cchurch and school: PTOs

® Group as whole not
politically active but
recently had | mamber on

counci) in
Goldsboro and some
1nvo? At mith the

planning iemission

& Turnover averagets between
6 months and 1 year

® Yiewed in tive terms
by mawbers of other
oroups in some commumity:
as troublemakers, poor
renta] prospects,
criminal olement

o lndifferent attitude
toward gromth

© Must of the people not in
the ares at time of
accident

* Rate increases affect
their income and
social opportunities

* Largely Indifferent
to ™I

o Those wno did evacuate
had young children

® Overwhelming response of
this group would be a
lack of response

* [ncreasing industrial
development could impact
this group 1f a movement
of blua-collar industry
into ares occurs by
increasad job
opportunities

Rate reliaf might provide
more income for social
act{vities

Incraased industria)
developmant offers
increased job opportuni-
ties, which, in tum,
could lead to changes in
1ifestyle regarding live-
11hood, property owner-
ship, ete,

Short-term political
participation by trans~
fents opposed to restart;
however, restricted to
fow with {oung children
who have lived in area
for several yeavrs

With rising property
values and faster resi-
dential developmant, more

displacemant of transients

would occyr due to rising
rents and conversion to
owner-occupied dwellings

= Some would increase level
of political participa-
tion to promote a
rostart/voting and
signing patitions

e Slower industrial growth

and thus less job oppor-
tunities, increasing
their transiency

® Some short-term
relocation assistanceS,d

@ Expand job trlingns
programs in area®s

e Clean up of TMI-24.b.0

S51

dpg3tart mitigation action.

restart aitigation action,
°suggested by interviewees.
ted by interviewers.



Table 24.

01d Middietowners — east

Srewp charwctaristics

Changes after accident

Baseline

Restart

Mo restert

Hitigation

This grous of about 4300
cemprised of profession-
als, white-collar and
blug-collar workers —
profesiionals include
docters, lagyers,
Sccountants, 1chool
toachers, ministers (most
Tve s second ward)/.
About 300 family
Susinesses 1n arma.
Slue~collar workers

work in mearty industries

Nave 1ived in commmity
all their lives, have
1trong commitmeat to the
town and value its
haritage/conservative

1icans whe hwold
traditional beltefs in
free sarket and fomily
values/provide jobs,

« and services to
ocal residemts®

Traditionally have
participated greatly in
bSorough potitical and
social affairy/
weslthiest sembary of
commnity in this socisl
social inter-
actions function of
family and school ties,
lecation, and class/
secial 12ations
include Elks, Rotary,
Liens, Memgn‘s Club,
and Civic Club

Om their homes, 3eme
also am dusinessen
and/or rental property

Age diztribution n OV4
Riddiotown somewhat older
than rest of Riddletowm

ove suppertive of
aucloar facilities on
MY, particularly since
directly affected by
ontasions from coal-fired
plant replaced

® Ho knowm residents moved
a3 result of accident

« Some indicate no change
after dccident

® Df thote who changed
social and political
patterns of interaction,
sone helped orginize
either PANE (Pocple
Against Nuclemar
Power) v FAF (Friends
and Fanil - for TMI)

e Qut-migation highly
img robable

¢ Current growth
patterns will continue

® No change in level of
political activity —
howgver, will lose some
political power to
newer members of
community

e Out-migration highly un-
1ikely even for thase
oppoted to restart due
to strong family and
economic ties

* Dne group stromgly
beliaves the acclident
occurring without anyone
injured Indicates there
13 nothing to fear in
restart/have low sen-
sitivity to & second
accident at THi/dis-
trust the NRC and the
government's handling of
post-accident eventy,
but believe that Hetro-
politan Cdison can
aperste the plant
safely and economically/
some belory to FAF

Sacond group stromgly
fears nuclear power and
TRl as dangerous to
health and oppose
rﬂtunlhlghlkﬂuruu
bo*h HRC and Metro-
politan Edison and “eel
Metropolitan Edison s
13 not capable of
operating THI-1 safely/
some uln' to PANE/
demonstrations 1ikely
from this group

Third group thinks THI«}
should restart, but
after cleamp of THI.
facility. Bellove power
1s_needed/distrust Metro.
politan Edigon and its
ability to operate safely
and think cleanvp would
demonstrate that Metro-
politan Edison s trust.
worthy +ad capable of
succossful operation

PANE will 1ikely file
ligation for recensiders-
tion of decivion

Rate of economic growth
greater ~ business owners
wore 1ikely to profit.
Nigh and middle inceme
retidents, whose property
apprecistes, be

impacted poaitively

busi 5 as spending
patterns likely to
becoms more
conservative

Rorcugh of Middistown
say face ierious economic
offects 1f a po-stort
decision forces Metro-
politan Edison into
bankruptcy - taxes
raised to maintain
municipal services because
of losses when town loses
much reduced power price
from Metropolitan Edison/
eloctric rates would
also rise

F&F i3 1ikely to petition
the borough council to ask
for reconsideration and
to file ligation agsimt
NRC for recongideration

Stress mansgement
!rnnlnr given to com-
munity leaders and other
{nterested citizens™?

lmprove communications
batwesn group and HRC
and Metropolitan Edison,
particularly on emar-
gency preparednas- "

Police forces given
positive crowd mansge-
ment irainingt”

Assist elderly residents
in applying state tox
assistance actd.’

Hiddietown Chamber of
Commerce and other
business interests
assisted in promoting
sconomic development
omﬂul'lﬂlﬂ and
attracting
|n¢uﬂl‘l|l"??

Relocation and job

training assistance
for Toyed TH!

work °

Assistance to senfor
citizens in salling
homes to move ingo
retirement homes’

Prepare media with formal
discussions with affected
partiesd”

Public sducation programs
on nuclear powerd:?

improve the warning
system for alertsd:c

Crowd nno,m!
trainingds

“Mestart witigation action,

restart sitigation actiom.
“Suggested by interviewsss.
tod by interviemrs.
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Table 28,

Black population — east

Srowp characteristics Changes after accident

Mseline

Restart No resart

Mitigation

© Most of the blacks {n the @ Before accident, blacks
study area live 1n , MOt CORCE with
Wddletomm's first vard
1..- g‘tud. :imlc—f-ﬂy-
weighborhocd
Gn::h Court housing
m\n (~1000 dlacks
in Wddigtom)

Wnite-csllar workers with
remant 10

for health and safety and
foar home and property
=y be destroyed by a
second accident

pleat in Stesltom or by
foderal and 3tate

euplayed at either
mclear plant

505 of blacks in yingle-
(amily -Itl oun homp.
Games i3 Court provides
uhr!" subs 1dized
...sh’ lor poor Com-~

'y uasbers, primerily
!—h single parents
who are wifare
recipionts

o Though family ties are
Strong, those bonds tend
"ot o cross the
Soundary betweee the 2

econemic subgroups
{wiedle class and poor),
®Riddle class bowd
unl:luﬂu in church
activitiey, marviages,
and commOn :chol activi-
ties. Gomasis Cowrt
Slacks tend mot to
participate in church or
other growp activities

Political power tradi-
tiemally lisited to
voting, but dlack candi-
date wmyor in last
election

o T 13 wt the wost Vmportant
..Ilcnllq;luul‘or
acks ~ by Ta

® Strong opposition to
restart, particularly
heitile are Gemesis
Court blscks (no jobs to
Tose since they have mo
Jobs)

High sensitivity to
another accidert ~ highly
concernad with adaqua

of community's and school
syttem's emergency
evacuation plan - {f
plan revised shortly
after restart deciston,
palitical involvement
1ikely to be temporary

Participation in protest
activities likely

Revise emergency
evacuation plans for
community and schools
w!th participation from
this group, Pay
particular mmm

to adequate transporti-
tion since high per-
centage of blacks without
private transportstiond:©

Public education prograsms
by erganizations other
than KRC and Netrope'itan
!dllﬂl/"uining black
sciontists and leaders
te participate to heip
wase feard

Shert-term relocation
assistance’.?

Improve the warning
system for alerts®:®

Expand 12b training
programs

Retrofit TMI for ather
energy sources’ ¢

Clean up of THI-29.b,0

New management for
™[4

“Mestart itigition actiom.
restert mitigation actic o,
“Sugperted by nterviewes.
ted by Interiouers.
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Table 26,

Londonc :rry Township long time vesidents - east

Grouwp characteristics

Changes after accident

Baseline

Restart

No restert

Hitigation

* Approximately 1600 borm

=4 alsed in Londonderry

T atship living through-
out towmship

Nost blue-coiia. workers
in construction, iarge
area industries (cawy,
steel, etc.) and

wmall businesses in
Nigdt=*mm

Al white, . "t own
homes and some e small
wamber of businesses

Strong values on rights
of private property
owmership

Very religious, many
attend Geyer's Church.
Strongly value tradi-
tional, family-centered
relationships. Sub-
stantial {ntermarriage
strengthens family tiis

Social interaction
through family, church,
youth-oriented activities,
social amd civic groups

Mot as politically
active as the farmers byt
have substantial input
into political derisions,
Wel,: informed om towmship
policy issues

* Mo out-migrationr after
accident

Shift {n political
power frow newer resi-
dents o’ modera‘. or
Tiberal vices 1o juag
time =, dents of more
-unservative vigws
may OF may not be
associated with the
acclident

® bo out-migrition expected

¢ One group would Tike THI-1 e Few in group expected to

«

permanently closed and
decommissioned and TM]-2
cleaned up immediately —
view THI-1 as threat to
health and safety,
2xVieve property values
advey tely affected, High
level u7 sensitivity to
second i ccident, Think
Metropoi{tan Edison mis-
repres:nted safety and
econory of nuclear power.
Few of group belarg to
PANF or are otherwise

pv itically active

Secund group for restart
anu some members of FiF,
but believe restart only
after THI-2 cleanad up.
Not sure Metropolitan
Edison i3 capable of
safe operation; cleun up
would demonstrate that
Hetropolitan Edison s
capable

Third group largely
indifferent but would
prodably vote to close
TMI-1 ¢ proposition
up for vote

Highly improbable that
even those opposed
would out-migrate

Those opposed un' ikely
to participate in protest
demonstrations. Since
TNl located in London-
duriy Towmship, any
demonstrations that do
occur will probably take
place in the township

In-nigraticn ikely to be
accelerater.. with more
political power lost to
new Comars

Resta~t likely to result
in higuer property valuves,
wore services causing
higher taxes. Business
ownery profit as will
high and middle income..
reg. {dents

participate in protest
of no restart

Economic growth )ikely
to be slower. Property
values may declire or
rise slowly

Less {n.migration of
newcomers will help
saintain political
balance for long«time
residents

Housing ralocation for
fow who Ysaved: &

Assistance to senior
citizens in applying
state tax assistance
acta,

Improvid communications
b ‘twem group and NRC
417} Meiropalitan Edison
to redice tensions, with
particular attention
to nuciear radiation
effects on health:¢

Publiic educ’>cion program
a Pitha - benafits of
nuclear powerd,:

Additiona) law enforce-
ment servicesds:

Assi .t loral Chaucors of
Commy rce and other
business interests promote
7 rea and attract new
industriest. ¢

felocation as’ stance and
Job training for dis-
Yocated TM! employeash,d

Cuprthnmgvo land-use
planningd: 2@

Crowd management
traininga,?

Clean up af TMI<2a,0,¢
New management for TMIG.©

Provide for gubl!: par-
ticipationd. #»¢

“aestart aftigation action.

restart mitigation action,

“Suggested by interviewses.
2
“Suggested by it arvigwers
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Table 27. Royalton — east

Group characteristics Changas after accident

Baseline

Restart

No restart

" Mitigation

® Residents not concerned
with nuclear power or

Total poputation about
1000, primarily blue-

collar wort..rs at steel
aill or arwy depot in New
Cumberland., 20% elderly

TH] before accident and
sti11 not major issves
in comaunity

and retired on fixed
{ncome — most low-income

Most all lifelony resi-
donts — WARy Own homes

Traditionally strong
beliefs in rights of
private property owners.
Strong opposition to
w0oming, land use
plamning

Qrocery store ceater
for social exchange, as
was school before it
completely closed in
1981. Extonded family
ties and visitation
with femediate neighbc: .

Political participation
exteamely tow. The

8 lerough Coumcil members
and the mayor are

Rapubl ican

¢ Changes due to

of water and sewer

extension o Some express desire to see © Relatively 1ittle effect — o

TMI-1 closed but do not

service rather than particlapte in PANE or
accident. Community public mestings, Uniikely
leaders hope to te participate in protests.
encourage younger

families with good ® Some employed at TM! (or
income to settle there have relatives or friends

employed there)/have
positive attitudes

* Some expressed concern
over the adequacy of the
school evacuatiun plam,
particularly since
scheol children must
now leave the community
to attend schuol

Unlikely that the
economic benefits frr.
restart will signifi-
cantly effect

Royalton

very few white-collar

THI employees 1n Royalton
and the few blue-collar
THI workers would
probably remiin

School evacuation plan
can be revised to
incorporats the concerns
of some residents®®

Revise genaral emergency
“/acuation plan

Improve the warning
system for alerts?®

Expand ng training
programs?, @

Job placement sgrvices
for TMI workers®:?

Crowd unlzmnt
tratning®:

Retrofit TM] unit for
other energy sourcest»?

Provide for pub)ic
participation® 2.0

Clean up of TMI=23:2:°

New management for TM]9:¢

“pastart mitigation action,
blo restart mitigation action,

°Suggested by interviewses.
d'aumsud by interviewers.
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Tabla 28.

Farmers — east

Growp characteristics

Changes after accident

Baseline

Restart

No restart

Mitigation

® About 100 farms east of
the river, primarily in
Londonderry Towmship —
30 full-time fams
{average 150 acres,
mtlz:iu. u.)o: crops
com saybeans for
Tivestock feed). 70
other farms provide
supplempatal income
{less than S of which
are ovmed by exurbanites
who wanted to “go dack
to the land™)

o full-timg farmers all
white and matives of
township — part-time
farmers also white but
wot all natives of
toumship

e Stromg value i3 preserva-
tion of farm land

e Native farmers highly
cobesive social grouwp
with economic, polistical,
and social interactions.
Intermarriage and the
sharing of sducatiomal
expariences strengthens
bonds

Prior to 1920z, farmers
ware the dom nant
political force in the
towash.p and controlled
the board of super-
vigsors., In-migration
changed the balance of
power but they remain a
wmajor political force
in the towmship

None are preoccudied with
either THI plant

Generally low level of
sonsitivity to another
accident at TMI

Still maintain faith in
government and nuclear

power sxperts

Cost of power main issve,
not health ur safety

Those with large farms
regard nuclear power
as relatively safe
energy source

A few "back to the Tand"
farmers have joined
PANE and likely to
participate in
demonstrations

b :h groups have
ambivalent feelinjg
toward Hetropolitan
Edison's management
of TN!

Believe will minimize
rate increases — chiefly
concerned with costs

of power

Increased industrial
and residentia)
development

Incressing farmland values
my force marginal farwmers
out of business, concen-
truin? ownership of
agricultural lands in the
hands of a few farmers

Increasing in-migration
affects farmers' political
influence more than
baseline or no restart

e Retard in-migration

.. ® Property value may, in

the short term, decline or
remain stable

® Slower industrial
dovelopment

Tax assessments bised

on pretent or best use
rather than highest
value wouid help ensure
that productive farmland
not lost to development<.

County-wide comprehensive
land use planning to

reduce confiicts betwpen
compating interestsd:o»0

Information on the
radiation eifects on
agriculture and Yive-
stock from sources other
than NRC or Mstropolitan
Edisons?

Mode! energy conserva-
tion program on newer.
more efficient
agricultural practicest.d
Clean up of THI.24:8:0
New management for TMI%: @

Provide for pudblic
participationd,o.0

FRestart mitigation actioa.

L™ restart mitigation action,

“Suggested by interviewses.
ted by interviewers.
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Table 29.

Residents of newer developmant — eist

Growp characteristics

Changes after accident

Baseline

Restart

Ko restart

Mitigation

© The 5000 persoms residing
in the wever developmeats
are a diverse growp but
share fsportant socio~
economic characteristics:
tive-1n housing built
after Merld Mar 11, those
desiring wrban, swburbaa
satting settled in
northern part of Riddle-
town (thivd ward), those
desiring rural sett 9
cnose Londonderry Towmship

Soth white-collar (Pemn,
State University facility
ugmbers, stite govervmant
oployees, teachers, pro-
fessionals, Metropolitan
Edison managers, small
business owners) and blue-
collar workers (AW, Inc.,
stewl aill in Steelton,

in construction, candy
factories in Nershay)

Majority commute to jobs

More 1ikely to be Dewo-
crats than are the other
groups

Nigh level of political
activity snd geographic
concontration Ms given
this group representation
on Wddlatowm's borowgh
council and on Lomdom-
dorry Tomship's board
of supervisors

Exhibit stromg concern for
environmental proteciion,

Qrowth managemaat, and
Tond wse plamming

Level of group cohesive-
s has treditiomally
been Yow

® Sacial interactions within
qroup avewnd child-
contered activities such
a TT0 and othar
activities. Level of
social interection less

for this growp thaa
othars

e Forsation of 2 organiza-
tions — one pro (Friends
and Family of THI-FAF)
ome cu~ (People Against
Nuclear Energy-PANE) and
conside “able hostility
apparent batween the
yroups

o Incredsed 30cial comesion,
oven though around more
than one viewpoint

© Incredsed political
activity

© Provoked wide range of
opinion as evidenced
under Restart-No Restart

® ko out-migration expected

o Participation rates in
political and interest
groups continue to
decline, barring unusual
events

® Current pattern of
aconomic growth con-
tinves

o TKU operators miy leave

PANE group convinced
nuclea: power is unsafe
and resultant radiation
wil) cause long-term
halth problems

F4F group convinced it

is safe and thay are more
1ikely to benefit eco-
nomically because family's
sajor breadwinner is sore
1ikely to be a TMI
enployee

Majority of this group
belong to neither organi-
zation, Residents on
both sides of these
issues: safety of THI-1,
adequacy of both NRC and
Metropolitan Edisun's
operations of plant, cost
aof power, perceived
inadequacy of community
and school evacuation
plang, flight syndrome,
alert sirens, mistrust in
qovernment, restart after
cleanvp of TMI-2

Social interaction between
subgroups will again
become hostile and pro-
testy and/or violence may
erupt

Some out-migration sxpected

Property values will rise
in long run, further resi-
dential developmant ind
{ncreased demand for
community services

Poteantial political
stren(th of yroup will
rise

© When THI-1 employees lose
Job, violence could erupt

® Some blue-collar workers
say find work decommiy.
sioning plant

o This ‘rwp not eapscted
to join in protest demon-
strations, except for
TH'«1 employses and their
families

Soth PANE and F&F

11kely to remain organized
unti{l TMl-2 cleanup
complete

Retard sconomic growth in
e

Sorough of Middletown may
face serious vconomic
affects {f no-start
decision forces Metro-
politan Edison {nto bank-
ruptcy, taxes raised to

maintain municipal services

. because of losses when
town 10843 much reduced
power price from Metro.
politan Edison, electric
rates would also rise

Substantial revision of
both the community and
school evacuation plans
with community partici-
pationd:?

Encourage state ang loca)
governmants to retain
outside authorities to
provide public education
on health effects and
benefits, risks of
nuclear powerd. o

A central informatien
facility to provide
information to both
citizans and news
mediad @

Job training and relo-
cation assistance for
displaced TMI-1 workers:@

All lavels of govearnment
should intensity effoits
to attract n
{ndustries?,

Short-term rglocation
assistancets @

{mprove the wirning
system for alertsd.®

Comprehens{ve land-use
planningds 2.0

Raise operation standards
at TMIg.@

Retrofit TM] unit fo
other energy sources”:°

Cloan up of THI.2%: 4o
Now management for TMI4, o
Establish clear decision.

making lines for
authorityd.?

“Mestart sitigatiom action.
S0 restart mitigation scti
“Suggasted by interviewses.
‘S.”uhl Sy iaterviemers.
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Table 30, Goneral characteristics of communities in the 5-10-mile-radius of TM]

Goneral community
characteristics

Changes after accident

Baseline

Restart

No restart

East

lacludes:
Steelton
Highspire
Wusme 1 3tOwn
Elizabethtom

Hany long-time residents,
often retired

Many nowcomers living in
borough but working in
larger urban areas
(Harrisburg, Lancaster,
Hershey)

Nome has significant work-
force employed by TM!

Steelton factory town
(Bethlehem steel mill)

Elizabethtown has candy
factory, PN Mavonic House,
Children's Hospital, and
college as major employers

With exception of Steelton,
ethaic heritage is Penn-
sylvania Dutch or Gerwman
dating MaCk to colonial
days: Steelton descendents
of lrish, eastern Eurcpean,
1tallans, and blacks setting
there between 1880-1920.
Blacks 30-40% of Steelton
population

Public sentiment, pro
or con, less intense than
in S-mile radius

Fer. ~aceive elgctricity
from Metropolitan Edison
(part of Coney Township
only)

¢ No significant changes

o Likely to experience few
social, economic, or
political changes

e few social, economic,
political effects

o Business owners indifferent
because neither slectricity
or work force dependent on
™I

o Would promote economic
growth in 4rea as a whole

® Reduction in community
growth rates (Vittle effoct
on residents)

e very 1ittle social or
political effects
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Table 30 (continued)

Genera) community
characteristics

Changes after accideat

Baseline

Restart

No restart

Nest
Includes:

Now Cumberland
Lewisberry
Manchester
Nount Wolf
Emigsville
Fatrview Towmship
Conewago Towmship
Manchester Township

Sedroom communities for
Rarrisburg, 2 military
depots, York, etc,

In{ life-long residents,
stil) employed

Some newcomsrs to
current community dut
indigencus to the ares

No kmown TH! work force
located in this ares

Ethaic heritage tends
to- be Pennsylvania
Outch, Gevaan, or Anglo-
Saxon

A1l receive electricity
from Metropolitan Edison
axcept New Cumbarland and
parts of Fairview Towmship

® No gigaifizant changes

® Fow social, economic, or
political changes

* Farmers, retirees, and

other longtime residents
may experience longterm
ative aconomic impacts
related to increased
industrial/residential
development and effect on
property values/taxes

® Political power 1ikely to

shift with in-migration

S1ight reduction in utility
rates

In long-term incredsed
industrial and residential
development and incrveasing
property values

Little social change-
minimal out-migration
matched by in-migration

Likely some political
protest activity from
suburban Harrisburg
residents

® Rate of increase in property
valuas and taxes Vikely to
be smaller than in Baseline
or Restart

e Ut{lity rates increase

o Decommissioning would have
Tittle employment effect
because of long commuting
time to THI work
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3. Susceptibility to Impacts

The data collected as part of the profiling activities allow us to
mﬁke some judgments about the characteristics of each group as they
pertain to the conceptual framework (Fig. 1). In many cases we can
appraise a group on the basis of a component of the framework with
relative ease. In others it is more difficult because data are lacking
or because the lack of consensus among group members or factions creates
confusion. In this subsection, we review what we know about each group
in terms of eight factors: their attitudes toward TMI management,
attitudes toward nuclear power, information and knowledge, levels of
sensitivity, coping ability, concerns over other issues, and perception
of risks and benefits of restart. In view of how each group relates to
these factors, we can learn something atout their susceptibility to
restart or nonrestart impacts based on the hypotheses generated in
chap. 2. Susceptiveness is a condition that denotes a greater likelihood
that impacts would occur under certain conditions which, at the present,
are unknown. Conversely, some groups, because of their characteristics,
may be less susceptible to experiencing impacts. At times, the con-
clusion of the analysis may be ambiguous about susceptibility when
groups show characteristics in both directions or have factions with
divergent characteristics. In no case does the analysis suggest that
every individual associated with a group will be characterized by the
group norm. Given these limits, we turn to reviewing each group accord-
ing to factors in the framework and speculating on the group's suscepti-

bility to impacts.
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a. Farmers — West

These farmers, in general, have little faith in Metropolitan Edison
as nuclear managers and do not trust what the utility has to say. As a
group, however, they appear to be split over favoring nuclear power as
an energy source. Prior to the accident, the farmers knew little about
nuclear power, a condition that has since changed. Still, they see a
need for moré reliable information on nuclear power. This group is
characterized by close-knit structure emphasizing a family orientation
and ties. Despite this fraternal nature, the group is tolerant of
diverbent views. The TM[-2 accidentitreated a great deal of sensitivity
to safety and health issues surrounding nuclear power even though most of
the members of this group did not evacuate. Overall, the farmers appear
split over restart with some focusing on the risk of radiation damage
with others concerned abo.'t the economic effects of power rate increases.
Given these characteristic., we would classify this group as being

neither highly susceptible nor immune from impacts.

b. Retirees — West

Since the accident, most retirees feel that Metropolitan Edison has
lost credibility, and they lack faith in the ability of Metropolitan
Edison to operate the plant. Overall, the group's attitudes toward
nuclear power range from mostly indifference to mild support. The
retirecs mainiy rely on news medic to obtain information about TMI and
cannot be considered highly knowledjeable. A strong majority are well

1ntegrated into the community throigh kinship and group ties.
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Since the accident, many have expressed anxiety over unscheduled
events at the plant or over :irens sounding. Most are, however, indif-
ferent about needing to cope with a TMI-related incident. Having mainly
fixed incomes, the retirees are %ighly concerned with economic consequences
of the issues and inflation in general. ihe attitudes toward restart
range from a small faction in support to indifference and mild opposition.

Most of those opposed fear t.e health and safety consequences of an

accident.

Overall, we feel that the retirees are only moderately susceptible
to impacts from restart. Those who are indifferent or support restart
are less susceptible. All of this group are sensitive to the economic

ramifications of any decision.

c. Other Long-Time Residents — West

This group is split into two factions and, for the most part,
differ on most elements in the framework: The first group, and the
larger, has faith in the utility and feels that the plant can be operated
safely. They tend to be supportive nf nuclear power and feel that it is
neccssary te the economic vitality of the area. They view the media as
irresponsible and are somewhat knowledgeable about nuclear energy. Although
they are not concerned about future accidents, they support the need
for better evacua;ion planning even though most did not evacuate during
the accident. Thg group 1s supportive of restart and is more concerned
about the economyjand the cost of power than about apcident risks. |

The minority factfon, supported by the same extensive network of

social ties, is more negative to nuclear power and has little confidence
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in the utility. A major concern is the repeat of another accident for
which they have no confidence in emergency planning efforts. As with
others against restart, they have deep concerns about the safety of an
operating reactor.

Accordingly, the majority, as represented by the first faction, are
not highly susceptible. Some, however, are characterized by certain

attributes which can be associated by high susceptibility.

d. Harrisburg Suburbanites

Again we find variance within this group on some of the components
of the framework and agreement on others. The group as a whole does not
trust the utility although some feel that the government can compensate
for the utility's inability, while others have nc faith in the government.
This first faction tends to support the notion that power from the
plants is essential for regional growth. These people are concerned
about getting accurate information and, despite their general attitudes,
dislike the irritation of sirens and unusual events at the plant.
Moreover, they are generally afraid of having to go through another
evacuation. This faction tends to be greatly concerned with the economic
conditions in the area and feel restart will have distinct benefits.

The second faction has negative attitudes toward nuclear power which
range from mild to extreme opposition. They beljeve the media before
they believe official information sources. As with the others, they are
irritated by sirens and, additionally, fear a repeat of the accident.

They view restart as a life-threatening event at the extreme and are
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generally concerned about the health impacts of TMI. Thus, we estimate
that a portion of this group is highly susceptible, while the others are
neutral or slightly susceptible to impacts.

e. Other Newcomers — West

~ This group, while differing from the Harrisburg suburbanites on the
basis of demographic features, has much the same constitution when
viewed through the conceptual framework. Again, a range is found; it
differs only in that extreme antinuclear attitudes are not found. Most
share the same concerns about the util**v Yyt vary along the lines of

our last group. Overall, we judge that this group will range from

moderately unsusceptible to moderately susceptible to impacts.

f. Transients — West

We have little data on this group to provide a comprehensive descrip-
tion vis-a-vis the conceptual framework. Their most solvent character-
istic is their indifference towards the utility, nuclear power, and
restart. Most were not in the area at the time of the accident and are
not worried about another one. Overall, they are highly unsusceptible

to restart impacts.

g. 01d Middletowners — East

01d Middletowners hold widely divergent views, which range from

strong support for nuclear power and TMI management to strong opposition
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of restart because of fear of nuclear power in general and of TMI as a
danger to health; they also distrust TMI management and the NRC. Some
of those more neutral believe that cleanup of TMI-2 before restarting
TMI-1 would increase the credibility of TMI management and of nuclear
power. Many were initially supportive of nuclear facilities on TMI,
particularly since they were affected by emissions from the coal-fired
plant that was replaced by TMI. Although the level of concern for the
decision is high in residents regardless of their inclinations for or
against restart, patterns of family and group interactions are unlikely
to change very much. 01d Middletowners have a close-knit community and
social organization with extensive family ties, local political and
business activity, and social participation. Economics (including the
cost of power, loss of borough revenue, and possible side effects on
business revenue) concerns many 01d Middletowners. Therefore, this

group is only moderately susceptible to impacts.

h., Blacks — East

Before the TMI accident, Blacks were not concerned with nuclear
power in general or with TMI facilities. Their heightened level of
sensitivity is based on fears that their health and safety may be affected
by radiation and that their property may be destroyed by a second nuclear
acc'dent. They also believe that the Black neighborhoods are most
vulnerable in case of accident. A paucity of private transportation
further heightens concerns over the community and school emergency

evacuation. The health of the economy and employment opportunities are
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the overriding issues of interest to the Blacks, and vew Blacks are
employed at the TMI complex. These factors indicate that Blacks are

quite susceptible to impacts.

i. Londonderry Township Long-Time Residents — East

The Londonderry Township long-time residents share most of the
characteristic attitudes and impact of the 01d Middletowner's group with
the exception that even those for restart do not trust the TMI maragement
and would like to see cleanup of TMI-2 before restart to demonstrate
good faith and credible operations by Metropolitan Edison. This group
has strong values on rights of private property ownership ar? sees
possible increased industrial development, jobs, tax base, and property
values as very beneficial. Like 01d Middletowners, they are quite
interested in the decision regardless of opposing viewpoints but are
unlikely to change social, political, and economic patterns of benavior.
Overall, this group exhibits high susceptibility of impacts, although

this is not true for all individuals.

j. Royalton — East

Royalton is a small, aging, somewhat closed community with few
formal organizations; the local school has closed, and one grocery st.re
is the only business. Residents were not concerned with nuclear power
or TMI before the accident, and they are still not major issues in the
community. Community leaders hope to encourage younger families with
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good income to settle there, but it 1s unlikely that economic benefits
from restart will significantly affect Royalton. Given these character-

istics, the Royalton group appears fairly immune from impacts.

k. Farmers — East

The East-side farmers are not particularly concerned with TMI.
While they lack faith in Metropolitan Edison's ability to manage TMI,
they maintain faith in governmental authorities and nuclear power experts.
They believe that a reliable power source is essential, that for the
most part nuclear is a safe power source, and that increased nuclear
power generation will minimize rising electric rates. The farmers
generally exhibit a Tow level of sensitivity to another accident because
they feel that sufficient safety measures have been instituted to prevent
future accidents. Most perceive the risks of nuclear power to be minimal
and the benefits to be abundant. Economics (cost of power, increased
electric power available for commercial and residential development) and
a variety of farm operation and agricultural policy issues are more
important to almost all of the farmers than are the TMI issues. In

summary, this group does not appear to be susceptible to impacts.

1. Residents of Newer Developments — East

Residents of new developments are less cohesive and/or socially
interactive than other group~. The majority commute to jobs, often in
other coomunities. However, they do exhibit strong concern for envirun-

mental and coomunity issues and successfully engage in political activity.
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The TMI accident divided this group into pro and con factions with
considerable haostility apparent beiween the factions following the
accident. The level of sansitivity is high, particularly for the

decision outcomes, regardless of viewpoint; and patterns of @i Jup inter-
actions may be affected, including the possibility of increased hostility,
politizal action, and cven some out-migration within the 5-mile zone.
Overall, these residents appear split on restart with radiation-related
health risks as the major concern on one side and a variety of economic
issues on the other. Given the propensity for strong reaction whatever

the decision, this group is thought tu ve highly susceptible to impacts.
Conclus:ons

From the above three tasks — profiling, impact identification, and
the estimations of susceptibility, <everal issues and themes provide
insight into community impacis. The profiling reveals that the population
potentially impacted by restart is not homogeneous. Diversity among
groups is found along each social charicteristic investigated. Despite
such differences, certain issues and impacts appea* on the agenda for
most groups regardless of their attitudes toward re<tart. There is a
general consensus that growth will increase in the future no matter what
decision is made -vout the restart. Most tee] that out-migration will
be very Tight. even given the most negative circumstances. It is apparent
that the cieanup of TMI-2 would do much to ipcrease public trust in and
the credibility of Metropolitan Edison and help to demonstrate the

utility's capability o operate a nuciear power plant. Most groups

e e st A ot e o e
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agreed that public education and credible sources of information wouid
allay their fears and concerns, particularly over the health effects of
radiation. Finally there was a general consensus that an improvement in
emergency preperations is needed. This would include installing more
reliable alarms and demonstrating that evacuation is feasible.

If TMI-1 is restarted, the two negative impacts most frequently
cited are possible health effects and fear or anxiety over another
accident. On the positive side, the major impacts were the increased
availability of power, the deflationary effects on the cost of power,
and accelerated industrial development.

If not restarted, the major benefit to the area mentioned is a
prospering of the locations rn-ar the plant which have been adversely
impacted due to the accident. On the other hand, negative effects
include decreased development, higher utility rates, and population
decline.

Overall, this analysis indicated that the majority of the people in
the area are concerned about the decision. Most groups, while sharing
similar social characteristics, are divided over restart. Even though
most are not politically active in a outward fashic , the decision will
be politically sensitive. Tt is also 1ikely, regardless of the decision,
that groups in the area will continue to do battle in the courts.
Finally, in this section, we establish that certain grouns exhibit
characteristics which shape their susceptibility to impacts; some appear
more l1ikely to ve affected than others. In the next section, we explore

this notion in greater depth for the population as a whole,
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FGST-ACCIDENT/PRE-RESTART CONDITIONS

In preceding sections of this chapter we have examined some broad
categories of impacts that may occur due to the restart at TMI-1, and we
have identified some of the social groups who may be affected. In this
section we attempt to ascertain the extent to which these impacts may
occur in the area surrounding TMI. Due to the Timited nature of the
data, no precise estimates can be derived. The data do, however, give a
reasonably good overall picture of the social conditions surrounding
restart, albeit, the pic: sre does not ideally match the reasons cited in
the previous chapter.

To understand the extent of possible impact, it is useful to examine
existing conditions in the TMI vicinity. Conditions are, in the context
of this report, defined by the framework outlined in Chap. 2. It is also
desirable to examine (where possible) how conditions have changed since
the accident, although this is somewhat constrained vy the Tack of mean-
ingful data. By examining conditions from both a static and dynamic
reference, it is possible to gain addec 1n:-ight into the process that is

postulated to explain the manifestation of impacts trom restart.

Prevailing Conditions

Conditions are discussed, in turn, according to the framework of
this study and as dictated by data avaflabjlity. Key components include
attitudes toward TMI management, attitudes toward nuclear power, infor-

mation credibility, knowledge, sensitivity to a future accident, coping
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ability, concarns over other issues, perceived risks from restart, and

attitudes toward restart.

1. Attitudes Toward Management

People in the vicinity of TMI have generally negative attitudes
toward Metropolitan Edison. Using judged reliability and believability
of information toward Metropolitan Edison as an attitudinal measure, it
can be observed that more than 50% of the population have doubts about
TMI management (Table 31). Fewer than 10% felt that Metropolitan Edison
is very reliable or believable. Attitudes are more favorablie statewide

but are still skewed toward distrust.

2. Attitudes Toward Nuclear Power

Support of, and opposition to, increased use of nuclear power in the
United States is roughly split equally, with an edge going to a favorable
attitude (Table 32a). This is true for both the TMI vicinity and the
larger statewide sample. Similar questions in national opinion polls
typically showed a similar split following the TMI accident. In this
respect, the TMI population does not differ from others in their general
attitude toward nuclear power.

More specific measures of attitudes help confirm this split and show
the strength of nuclear support and opposition. Table 32b jllustrates
that about 30% of the population has strong convictions against nuclear

power, and about 15% is moderately opposed. At least 50% of the population
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Table 31. Attitudes toward TMI management

Reliability of Metropolitan Edison officials

% of respondents evaluating Metropolitan Edison officials'
reliability as an information source

Group
Very reliable Somewhat reiiable Not too reliable
0-5 miles 8 36 51
5-25 miles 6 38 50
Source: Field Research, June 1980.
b. Believability of Metropolitan Edison information
% of respondents evaluating degree of believability
Group
Very believable Somewhat believable Not too believable
0-25 miles 5 30 58
Statewide 16 33 46
Source: Field Research, March 1981.
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Table 32. Attitudes toward nuclear power

\a. General attitudes

Degree of support/opposition
for increased use cf nuclear power

Grodp <
% favoring % opposing No cpinion
0-25 miles 53 47 0
Statewide 520 - B 45 3
b. Specific attitudinal measures
% agreeing with statement
Statements
Group Agree Jisagree No opinion
We will have to rely on nuclear 0-5 miles 62 35 3
power as an important energy 5-25 miles 66 30 4
source for many years to come Statewide 69 28 8
The Three Mile Island events 0-5 miles 49 46 5
shwed that even in a major 5-25 miles 48 47 5
accident the science and Statewide 53 39
technology of nuclear power
was adequate to cope with
the problems that arose
before anyone was hurt
A1l nucicar povzr plants in 0-5 miles 44 52 4
the country should be closed £-25 miles 39 58 3
down until the federal Statewide 42 53 4
government knows more about
the safety risks involved
in them
A1l nuclear power plants 0-5 miles 28 66 6
should be shut down 5-25 miles 24 72 4
permanently, and no more Statewide 20 74 6

should be allowed to be
built
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has strong pronuclear attitudes. Furthermore, the strength of antinuclear
sentiments appears to decrease with distance fbdm TMI, although the shift

is minor (48%).

3. information/Knowledge - ¢‘4

People vary widely in their evaluations of differing sources of
information on TMI (Table 33). Using Qatq_on-judged reliability and
believability, Table 33 lists the sourcés_intrank order of credibi]ity.
Based on the results, it appears that pébple probably do not distinguish
between reliability and believability, as rank order does not. greatly
differ for comparable categories. The results also indicate that
scientists have greatest credibility, while the utility, media editorials,
interest groups, and local government have the lowest. In both cases,
the NRC demonstrates credibility as a nuclear expert.

In general, although residents of the TMI area are more knowledgeable
about nuclear power than people from the entire state (Table 34), their
knowledge is not perfect. 'Using three different measures of knowledge,
the percent responding correctly ranged from 33 to 86%, indicating sig-

nificant variance in knowledge levels.

4, Sensitivity to Nuclear Power Risks

Table 35 helps to illustrate which nuclear-power risk# pgcb]e féar
and are sensitive to. From the data it appears thai.slightly over one-
tﬁird nf the population is troubied by the possibility of another acci-

dent. A somewhat erromeous belief that the piant may "blow up" does not

|
-
| -



. 0 Table 33. Information credibility — degree of reliability ani believability of selected information sources

1

_ Reliability?

Believability?

Sourcy {in rank order)

% of respondents
evaluating source
as very reliable

0-5 miles Statewide

Source (in rank order)

% of respondents
evaluating source
as very believable

0-5 miles Statewide

Scientists from nuclear power industry

Scientists from universities and
© nationdl ldooraticies

Nucléar Regulatofy Commission
Env&ronlzntai p-otection orgﬁnizgtions
State/1ocal agewsies and officials
babcock ‘and Wilcox officials

" TV news editorials
Antinﬁc]ear groups
Ietropéliq.ﬁ Edison officials

Dailv newspaper editorials'
| .

34
0

3

27
n

mn

10
8
8
S

51
48

3

3

9
18
12

6
12

¢

Doctor who is a radiologist

Scientists from universities and
national laboratories

Scientists from nuclear power industry
Nuclear Regulatory Commission
Environmental protection organizations
“Union of Concerned Scientists"

Chief nuclear engineer for GPU

Local government officials

Pronuclear groups

Officers of Metropolitan Edison

54 57
ag 50
a8 a5
37 25
N 30
26 34
25 20

8 4

8 n

5 16

' 9Field Research, June 1980,
¢ OField Resmarch, March 1081.

6Lt
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Table 34. Knowledge about nuclear power/TMI

% answering

Measure Group
Correct Incorrect Don't know

Number of plants at TMI 0-25 miles 33 56 1
Statewide 22 58 20

Operating status of the 0-25 miles 50 35 10
plants Statewide 48 30 s
Number of plants damaged 0-25 miles 86 3 1
in accident Statewide 70 8 22

Source: Field Researéh, March 1981.

Table 35. Level of sensitivity to a nuclear accident

% of respondents agreeing

with statements

Statements 0- to 25-mile  Statewide
group group

Disadvantages of nuclear power include

The possibility of an accident 35 29

Fear and anxiety for those living 7 10

near the plant

Possibility of radiation leaks 9 22
What frightens people about TMI now includes

The possibility of another accident 34 34

The possibility of radiation exposure 16 35

It might blow up 3 4

Source: Field Research,‘ﬂarch 1981,
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frighten many /?%). Fear of radiation leaks and exposure is far greater
for the statewide sample than for TMI-vicinity residents. This is also
true of the belief that TMI causes fear and anxiety for those living near
the plant. These results suggest that people in the TMI vicinity are
sensitive to a repeat of an accident but tend to deny the risks of radia-
tion, a catastrophic accident, or the fear of living in the presence of

the plant.

5. Coping Ability

The events of TMI caused people to think about their ability to deal
with the risks of the accident, subsequent alarms, and possible future
problems. While one-half the population in the TMI vicinity are aware
of improvements in emergency planning, 63% feel helpless about the current

situation (Table 36). Lack of coping ability is confirmed by 54% of the

Table 36. Coping ability

% of respondents

Measures 0- to 25-mile Statewide
group group
Feel helpless with current situation 63 64
at TMI
Feel TMI-1 has not been allowed to restart 54 65
because it is too difficult to evacuate
area in case of another accident
Are aware of improved emergency 56 33
notification procedures
Feel that since the accident Metropolitan 38 49

Edison has demonstrated -ompetence
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TMI respondents indicating that TMI has not been allowed to restart
because of evacuation problems and imabilities. Finally, only 38% felt
that Metropolitan Edison has demonstrated competence at ruclear power
plaut operations since the accident. These results indicate that a
majority of the population has doubts about being abie to cope with

nuclear power accidents and related risks.

6. Concern over Other Issues

While people 1iving near TMI are concerned about other issues such
as inflation and unemployment, TMI is their greatest concern (Table 37).
This is particularly true for those living .iear the plant. TMI is not a
significant concern statewide where people are by far more concerned with
many other issues, chiefly ecdnomic ones. Over time, TMI concerns appear
to be dissipating. Nevertheless, TMI concerns are not being suppressed

by other social problems.

7. Perceived Risk

TMI-1 restart is viewed as a risky event by about one-half the
population in the vicinity. Within five miles, 49% believe that there
is a chance that they will receive a dangerous dose of radiation from TM]
(Table 38a). Exactly 50% within 25 miles feel that no matter what anyone
says, restarting either unit is unsafe. This 1s supported by the fact
that 52% believe that studies do not support the safety of Unit 1 (Table

38b). Perceived risk is a dominant issue of concern associated with
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Table 37. Concern over other issues

Most serious problems facing area

% of respondents

Probles 0- to 25-mile group Statewide group
TMI-related problems 24 3
UInemployment 23 35
Inflation/cost of living 22 25
Crime/law enforcement 17 18
Taxes/government n 17
Poor roads 4 10
Drug/alcohol use 3 5
Education/schools 3 4
No problems 6 4

0- to 5-mile 5- to 25-mile Statewide

' Problemb group group group
TMI danger 55 27 3
Inflation/cost of living - 22 31 33
Unemployment 20 28 41
Taxes/government 10 1h 15
Crime/law enforcement 8 12 13
Drugs/alcohol use 6 6 8
Poor roads 3 5 13
Education/schools 2 4 6
No problems 4 3 3

%Field Research, March 1981,
bField Research, June 1980.
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Table 38. Perceived risks of restart

a. Likelihood of radiation exposure

Belief in the chance of getting a dangerous
dose of radiation from TMI

Group
Yes No Don't know
0-5 miles 49 32 19
5-25 miles 41 39 20
Statewide 29 55 17

Source: Field Research, June 1980.

b. Perceived safety of TMI-1

% of respondents in agreement

Statements 0- to 25-mile Statewide
group group
A1l studies conducted since the 48 63
accident show that the undamaged
plant can be operated safely
No matter what the government, 50 46

scientists, ana company
executives say, restarting any
unit at TMI would not be a safe
thing

Source: Field Research, March 1981.
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restart. This is reflected by the similar portion of the population
who oppose res.irt (Table 39). .

The results of voting in nonbinding referendums in Dauphin, Cumber-
land, and_Lebanon counties provide a somewhat differer* result. On
May 18, 1982, the following question appeared on primary election Ballots
in the three counties:

-Do you favor the restart of TMI Unit 1 which was

not involved in the accident of March 28, 1979?
In Dauphin County, the county in which the plant is located, 71% of the
voters who turned out voted against restart. In Cumberland County,
across the Susquehanna River from Dauphin County, 64% voted against
restarc. In Lebaron County, directly east of Dauphin County, 57% voted
agains: restart. Such voting results should be regarded cautiously, due
to the nonrandom nature of voter turn-outs. Given that only 26% of t1e
registered voters turned out and that political activism of the restart
opposition was high, it is likely that these results are not representa-
tive of the entire population.

Additional survey data, hewever, suggest that the cleanup of Unit 2
is an important mediating factor in formulating attitudes concerning
restart. Table 39 shows that a greater portion of the population support
restart of TMI-2 after cleanup than support restart of THI-1 during
cleanup of Unit 2.
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Table 39. Attitudes toward TMI restarts

Approve of Urit 1 restarting during
cleanup of Unit 22

Group
% approve % disapprove % no opinion
0-5 miles 49 46 5
5-25 miles 53 41 6
Statewide 51 41 8
Approve of Unit 2 restarting after
it is cleaned up and repaired?
Group
% approve % disapprove % no opinion
0-5 miles 51 43 6
5-25 miles 59 36 5
Statewi e 63 30 7
Should the undamaged plant be allowed
to operate??
Gyoup
% yes % no % no opinion
0-25 miles 56 40 4
Statewide 47 40 13
%Source: Field Research, June 1980.
bsource: Field Research, March 1981.
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Summary and Conclusions

Table 40 summarizes characteristics of the TMI population discussed
in this chapter. Base!l on this assessment, it appéars that some-here
betﬁeen 30 and 502 of the population within 25 miles are vulnerable to
restart impacts. This numerical range is based on the portion of the
population which was consistently measured on each of the various factors .
preserted in a diraction of hbssible vulnerability. Tadeed, roughly 302
directly s;tate that they feel threatened by restart or related r"i'skvs‘.
This is not to say that this proportion ¢f the population would be sig-
nificantly affected by restart, but, rather, that they have a potential‘
for being impacted. The exact nature of the -impacts and number affected
will depend on the circumstances surrounding restart and the manner in

which information zbout it is disseminated to the public.




&

188

Table 40. Summary of TMI population characteristics
in light of model components

~ Attitudes toward TMI management

: Percép;ionlattitude_touérd nuclear

power

Information

" Knowledge

Group ties

- Demographic/individual

characteristics

Sensitivity toward rick

Coping ability

Concerns over other issues

Perception of risks/benefits
from restart

Metropolitan Edison officials are
not trusted by a majority of
population in local area

Pro/anti split about 50/50

Perceptions of reliability of
various sources are highly
variable

Local population more knowledg-
able than state as a whole (but
variable)

No data

No data

30-50% of population are sensi-
tive to another accident taking
place

Majority have doubts about
coping ability :

TMI is one of the top three
greatest concerns in the local
area

About 40-50% of the population
feel threatened *y restart; a
smaller number oppose restart
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MITIGATION REVIEW

This section discusses the role of mitigation within the context
of the conceptual framework of the research, classifies mitigation func-
tionally, identifies criteria for evaluating the potential effectiveness
of mitigative measures, discusses relevant prior experience of various
representatives of the public sector with the use of mitigation, and
identifies a range of mitigative actions perceived by local groups and/or
persons conducting the community profiles to be potentially useful in

the amelioration of adverse impacts due to a TMI-1 restart decision.

Mitigation and the Conceptual Framework

As shown in Fig. 1, it is expected that mitigation may affect most
of the variables within tne heuristic model ot individual and community
change resulting from the TMI-1 restart decision. This may occur as a
result of the particular mitigative measure addressing either an initial
variable within the framework (i.e., attitudes toward TMI management,
perceptions/attitudes toward nuclear power, information/knowledge, and
demographic/individual characteristics) and analyzing its effect as it
winds through the conceptual model to first-order impacts, second-order
impacts, and group and community impacts; or by addressing the various
impacts directly with changes in the initial variables resulting from
feedback processes.

While a mitigation program can be developed from efther of these

perspectives, it is important tc note that mitigation shculd be baced on
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an understanding of the dynamics of individual, group, and community '
change that may result from the TMI-1 restart decision. It should not
be assumed that mitigation comprises a sociotechnical "fix" that works

or does not work. Rather, miiigation would be 2 intervention ancillary

 to the restart decision itself, which requires equivalent levels of

investigation, analysis, and planning. 7
It should also be noted that the process by which mitigation measures
are selected and authorized for impleme~tation constitutes a significant

variable in the impact analysis scheme (Carnes et al., 1982). Mitigation

may be thought of as both a product and a process, and both of these

elements may affect the composite effectiveness of a particular mitigative
measure or set of measures. Put simply, the “whc” and the "hcw" of
mitigation decision making will affect the consequences of mitigation
implementation. For instance, a mitigative measure may be interpreted
as a bribe rather than as an attempt to offset or mitigate reai or
perceived adverse impacts when the mitigation proposal is initiated by
facility sponsors or external decision makers (e.g., Metropolitan Edison
or the NRC); on the other hand, if the proposed mitigation is developed
in response to local requests, it is more likely to be interpreted
accurately, and its effects are more likely to be perceived as salutary
and straightforward (Carnes et al., 1982). Thus, the NRC staff and sub-
contractors asked local groups and individuals to assess the impacts of

a restart decision and to suggest potential mitigating measures.
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Classification of Mitigation

-t is important to distinguish mitigation functions sc that one can
d-termine why a particular mitigation measure might be offered, to whom
it might be offered, and what institutional and administrative arrange-
ments mighi be necessary to implement the mitigation. Mitigation can
(1) ameliorate anticipated adverse impacts of a decision or action
through preventive or corrective actions and/or (2) compensate for
actual damage in the event of abnormal or unanticipated everts. Table
41 defines these types of mitigation, identifies a range of options
within each type, and provides examples; of mechanisms that might be used
for implementing the particular mitigation measure (these options and
mechanisms are offered as examples and are not necessarily relevant to
the TMI-1 restart decision).

In addition to anticipatory and compensatory mitigation it may be
necessary to establish a monitoring program to discern unanticipated
cdverse impacts resulting from the decision and to inform future miti-
gation activities. That is, there is the distinct possibility that
unanticipated impacts may occur which may require noncompensatory miti-
gation. Compensatory mitigation should be interpreted to be applicable
only in the case of an abnormal event (e.g., a future accident), and
anticipatory mitigation for those impacts expected to accur as a result
of the "normal” operation of the TMI-1 restart decision (e.g., either
normal operation of the plant with restart or possible adverse regional
economic impacts with no restart). Monitoring would discover unantici-
pated "normal” or nonextraordinary impacts and would allow the develop-

ment and implementation of appropriate mitigation measures.
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Table 4i.

Mitigation classification system

Nitigation The range of Example of corresponding
type Brief definitions possible strategies implementation mechanisns
Anticipatory Actions geared toward pre- Buffers/land use management Purchase of easements ‘
: venting, reducing, or Monitoring/detection Establish dosimeter program
eliminating adverse Emergency preparedness Develop contingency plan
impacts before they occur Sefety design Es%ab]}sh acceptable risk
‘ eve
Public education Distribute inforwation
7777777 brochure
Socioeconomic impact Deveiop job-training program
mitigation
Land value guarantees Property dedication program
Compensatory Payments for actual damages Trust funds Excise taxes on wastes
in the event of an Insurance programs Government-backed policies/
accident or other abnormal Assumption of 1iability Pr.ce-Anderson Act
and unplanned event
Source: Adapted from Carnes et al., 1982.

6l
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Mitigation Effectiveness

The effe-tiveness of any potential mitigat on measure(s) has two
basic dimensions: its ability to prevent or ameliorate aJdverse conse-
quences of a given action and its ability to increase the probebility of
public acceptance of the action. While the particular criteria for
evaluating the effectiveness of potential mitigative measures are out-
lined in detail elsewhere (Carnes et al., 1982), the criteria can be
clustered into the following groups: '(l) prevequisites to the use of

mitigation; (2) objective charactari~*ics of the mitigation measure(s);

(3) characteristics of community understanding of the mitigation measure(s);

and (4) the projected consequences of implementing a particular mitigation
measure(s). The purpose of these criteria is to characterize alternative
mitigation measures for comparative purposes. Figure 5 presents a
cimplified version of this evaluative framework, with the criteria
appropriately grouped.

Given the diversity of potential impacts and their likely variable
distribution among numerous social groups n tie fMI area, it is impor-
tant to note that a single mitigation measure cannot successiully amelio-
rate all adverse consequences of the ultimate restart decision. The
existence of multiple and occasionally incompatitle objectives across
aroups and, perhaps, even within groups, makec the dect
responsive mitigation strategy an unlikely event or outcome. What can
be sought, however, is a strategy that is responsive to the major con-
cerns of a pluralist social structure, one that does not systematicq]]y

ignore the concerns of any social group. In this sense the two ‘
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PREREQUISITES

EVALUATION OF MITIGATION

WILL IT WORK?

® CERTAINTY
© CONSTANCY
o ADEQUACY
® EASE OF ADMINISTRATION

WHAT 1S ABSOLUTELY NECESSARY?.

® PROTECTION OF HEALTR AND SAFETY
® CONTROL AUTHORITY
® NEGOTIATION

T

WHAT ARE THE CONSEQUENCES?

¢ DISTRIBUTIONAL EFFECTS
® CONFLICT/CONSENSUS

ORNL~-DWG 82.14811A

CHOICE OF
MITIGATION

CAN 1T BE UNDERSTOOD?

® LOCAL AWARENESS
©® INTFRPRETABILITY
® RELEVANCE/RALIENCE

Fig. 5. A framework for evaluating the utility of mitigation.
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effectiveness criteria (i.e., ability to ameliorate impacts and increase
probability of public acceptance of the decision) are inextricably
interrelated; even if one group's concerns are not perfectly met, their
inclusion in the mitigation design process should increase the probability

of that group accepting the decision.

Prior Experience with Mitigation

Impact mitigation can be generally defined as measures taken to
alleviate impacts that are considerec urdesirable or to accentuate those
impacts that are considered beneticial (Murdock and Leistritz, 1979).
The Council on Environmental Quality {CEQ) has defined mitigation to
include actions which avoid, minimize, rectify, reduce or eliminate, or
compensate for adverse impacts (CEQ, 1978).

Most experience with mitigation has concentrated on conventional
impact areas (i.e., measures to lessen demands on local systems or to
increase local carrying or infrastructure capacities), and much of that
experience is instructive for the purposes of mitigating impacts of a
TMI-1 restart decision. As indicated earlier (comparison of Love Canal,
Wilsonville, and TMI-1), however, it is quite difficult to fird situa-
tions strictly corparable or analogous to the TMI-1 restart decision.

This is pecause of the relatively unique circumstances of the
TMI-1 restart decision, such as the prior history of the TMI-2 ac.ident
and subsquent events (e.g., venting, embrittiement, radioactive water
at TMI-2, etc.); the interposition of "dread” and “fear” associated with
the plant due to the accident; and the paucity of "normai” benefits,

R TR RRIE
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associated with the facility (e.g., rebates on uti'ity bills for
Middletown residen.s through local municipal distributor but no direct
facility-related property taxes to local jurisdictions). The discussion
that follows addresses prior mitigation experience of the NRC, other
federal agencies [i.e., the Departments of Energy (DOE) and Defense

(DOD)], and state govcrnments.

a. NRC Mitigation Experience

The legal responsibilities of the NRC for mitigation have been
rather narrowly interpreted in the past. In addition to how information
is handled, the potential rcle of key NRC personnel with the public. and
the quality of emergency planning (NRC, 1982), the NRC has conditioned
Ticensing on a variety of applicant commitments and NRC staff require-
ments. For example, in the case of the proposed construction of the
recently aborted Greene County Nuclear Power Plant (U.S.N.R.C., 1979),
the application was rejected, but the environmental impact statement

noted that if a decision was made to issue a cornstruction permit, it

viould be conditioned on a number of requirements:

1. Applicant commitments

e minimize transmission structures within agricultural areas;

® bear costs of roadway improvements if federal o~ state
assistance unavailable;

® bear costs of road maintenance;
® work with in-migrating construction workers and local school
districts to minimize adverse effetts on school systems;
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® provide financial assistance t. impacted school districts
to defray incremental costs associated with plant
construction;

e provide full and fair financial compensation to all land-
owners whose land is acquired with relocation assistance
for those persons dwelling onsite; and

® provide backup or additional fire and medical services
as neeced.

2. Staff requirements

¢ establish a monitsring program for periodic review of all
: constrr stion activities to ensure compliance ~ith environ-
- mental corditions set forth in permit;
® work closely with affected local communities and assist
them with fecilities a.d services overburdened by in-
migrating construction workers;

e dJevelop an extersive mitigution program fcr adverse 1mpacts
on local roads and traffic; and

° estab]ish an NRC-approved communitv monitoring and mitigatich
program, with periodic reports to the NRC.
Another example of NRCrconditioning of construction licensing upon
wn2 initiation of impact monitoring and mitigation programs occurrad
with the Tennessee Valley Authority’'s Hartsville Nuciear Power Plants.
The Hartsville program appears to be one of the most comprehensive
monitoring programs to date, and, because of mitigation requirements
imposed by the NRC, monftoring requiremsnts are specifically designed to

measure the effertiveness of mitigation activities and to provide guidance

for mitigation planning. Monitoring was cai~ied out for a varfety of
areas subject to being impacted by construction, including population,

secondary employment, education, housing, Tocal planning assistance, water

and sewer requirements, health and medfcal services, Tocal government
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budgets, and local recruitment and training (TVA, 1980). Mitigation
activities were directed at education, housing, -local planning assistance,
and health and medical services. It should be noted that the compre-
hensiveness of TVA's monitoring and mitiga*tion programs for the Hartsville
plants may have been due in part to the community deyeldpment element of
TVA's charter (ovér and above its power generation responsibility) and
that comparable programs should not be anticipated for agencies without
such a mandate.

Perﬁaps among the most relevant of NRC's experieqcé with mitigation
has been with respect to those conditions speciff;d for the operalion of
both units at TMI. The original Final Environmental Statement for
operating both units (U.S. Atomic Encrgy Commission, 1972) stipulated
that continued construction and operation were conditioned on a variety
of factors to protect the environment. The most relevant of these
1n61uded (1) applicant measuring "through monitoring, administrative
measures and/or desion changes to insure that the thyroid dose to crit-
ical seyments of the general population through the grass-cow-milk chain
does no® exceed 5 mrem/year;" (2) applicant definition of a radiological
monitoring program adequate to determine any radiological effects on the
envirooment from the operation of both units; and (3) applicant develop-
ment of a course of action to alleviate problems upon the detection of
harmfu? «ffects or irreversible damage resulting from the operation of
the plants (pp. 1ii-iv). These requiremenis were continued by the NRC
in its subsequent reevaluations of the TMI plants in 1976 (U.S.N.R.C.,
1976b, p. 1i1; and U.3.N.R.C., 1976a, p, 111),
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As noted in thesc examples, NRC has had extensive experience with
monitoring and mitigation as conditions iii their licensing actions. It
is less clear that NRC, or any agency for that matter, has had much
experience with the kinds of monitoring and mitigation that may be
appropriate for the TMI-1 restart decision. That depends substantially
on the kinds of impacts anticipated in the impact area. After briefly
sumarizing impact mitiyation programs specified or implemented by other
federal agencies, brief descriptions of mitigation of possibly more

analogous situations are discussed.

b. Mitigation Experience of Other Federal Agencies

In addition to the NRC, the DOD, DOE, Department of the Interior,
and U.S. Army Corps of Engineers, amcng others, have had experience with
mitigating the adverse impacts associatec with decisions in their respec-
tive areas. The following discussion summarizes a total of four programs
(two each for DOD and DOE).

In 1973, the U.S. Navy announced.the location of the Trideni Sub-
marine Support Facility in Kitsap County, Washington. The project,
anticipated to employ 8000 workers and increase the county's population
by 50%, was expected to generate significant riew demands on local services.
Local citizens formed a coordinating committee, assisted by a technical
advisory conmittee and a regional .isk force, and sent its findings and
reconmendations to a coordinating office (staffed by professional impact
management personnel) funded by federal, state, and local governments.

The federal goverwment authorized new funding to suppiement existing
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federal programs if funds were applied for but unavailable under those
programs.
In late 1969, the federal govermment announced its decision to site

the Safeguard Antiballistic Missile System in northeastern Nortk Dakota.

" Due to anticipated pressures on the carrying capacities of local commu-

nities, federal funds totaling $22 million were made available for
helping to sﬁtigafr the conventional inpacté of large-scale construction
projects.

In 1981 DOE specified a number of monitoring and mitigation actions
that would be necessary for proceeding with two coal conversion demon-
stration facilities, Solvent Refined Coal-I (SRC-I) in aorthuestern
Kentucky (DOE, 1581a) and Solvent Refined Coal-11 (SRC-11) in north-

western West Virginia (DOE. 1981b). The socioeconomic impacts of these

two faciiities were anticipated to be those conventionally found for

large construction projects. In the case of SRC-I, DOE required project
sponsors to develop a monitoring program addressing population change,
housing impacts, public services impacts, transportation, and financial
impacts (p. 4-159-160). It was recommended that a regional citizen
advisory review board be established to engage local citizens and public
nf. "cials to help identify additional data reguirements and interpret
information gathered., Specific mitigation actions were recusmended to
deal with adverse transportaﬁon impacts; and DOE indjcated 1ts commit-
ment to work with other federal, state, and local agencies to amelic-ite
adverse housing, public services, and fiscal impacts should they occur.
In 1ight of the potentially severe impacts that could occur in the area

as a result of the cumulative impacts of two other large construction
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projects (in addition to those caused by SRC-I), DOE recommender the
development of a joint mitigation plan by the three project soonsors
{p. 4-163).

For SRC-II, DUE committed itself to a comparable monitoring plan
and, more important, to an “annual pgg_gggjgg.cost-benefit analysis for
the five-county impact region to iduntify and to compensate for potential

deficits in the aggregate cost of 2ach jurisdiction's public services”

{p. 4-106). Specifi~ witigation actions inciuded continued access to a

locat church and cemetery, increasad mobile home and rental housing, and
2 commitment by DOE to work with HUD and ~cate and 1>cal agencies to
pravide a mechanism for implementation of measures needed tc mitigate

SRC-I1 construction problems in hsusing (p. 4-110).

c. State Governmest Mitigation Experience

There are no state government mitigation experiences divectly
related to nuclear power generation since nuclear energy is jurisdic-
tionally a federal prerogative. However, we have earlier identified
<ome analogous elements from hazardous waste experje.ces that do illus-
trate some state government mitigation experience.

The most relevant one is the Love Canal situation at Niagara Falls,
New York, where a schooi, park, and residential neighborhood were devel-
oped atop a closed chemical waste disposal site. Love Canal was declared
a federal disas:er area in August 1978, and some $3 million was spent by
the Federal Disaster Assistance Administration in the Love Canal area

for citizen relocation, security, and construction of a drainage tile
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system to divert leachate flow from the contaminated site. However, not
paid'by the agency was some $12 million spent to purchase private homes,
$8 million for coﬁstruction Qf a drainage project, about $800,000 for
family health survevs, and miore than $100,000 in salaries/overtime that
st.te officials say is directly related to the cleanup eiferts (Solid -
haste Management, 1979). This work is still being funded by numerous
state and federal agencies under coordinatibn of “he state’'s Love Canal
task forces. |
Over 200 families have been evacuated and their homes purchased.
Recent healtn studies by the state and fcderal govei:=2nt have been
published (Janeirich et al., 1981; Smith, 1982a and b), and environmerntal
monitoring is continving. The homes pu.chased by thz state are scheduled
fdr demolition, and the site will be considerea for further cleanup in
the coming months under Superfund (Xovak, 1982). A U.S. senator from
New York estimated that cleaning up Love Canal and two cther Hooker
Chemical disposal sites i1 Niagara Falls could raach $280 miilion;
pending citizen lawsuits seek up to $2 billion in damage (Wolf, 1980).
The relevance to TMI-1 restart studies is not tc the type of facility
nor to its estimated danger to the public, but that it was perceived to

be a major emergency situation without accident or known casualties that

~ reached crisis proportions based on public fears, health concerns, and

conflicting information (see Table 13).
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POTENTIAL MITIGATION MEASURES FOR A TMI-1 RESTART DECISION
Review

Tibles 17 through;30 identify the key issues and impacts perceived
by local functional gr;ups to be associated with .Llternative TMI-1
restart decisions. These tables also identify mitigative measures,
suggested by community key informants and profile analysts, that may pe
ceiceived to be responsive to these concerns. Table 42 sunmarizes the
information on mitigation from Tables 17 through 30 (Column 1) and
identifies other mitigation measures perceived by representatives of
groups favoring and opposing restart of TMI-1 (Column 2) and noted in
the relevant literature (Column 3).

These mitigating mechanisms have been collapsad into eight broad
categories: (1) improved communications, (2) decision making, (3) public
education, (4) emergency preparedness, (5) relocation assistance, (6) job
training, (7) land use, and (8) subsidies. With the exception of some
measures under emergency preparedness, a'l of the suggested measures
would be considered anticipa‘ory (see Table 41), although many of the
remaining measures could be modified to be compensatory.

It should be noted that some of the suggested measures appear under
more than one category; for instance, some of the measures listed under
communications also appear under decision making (e.g., NRC not appeal
circuit court decision to Supreme Court) or pullic education (e.g.,
information on nuclear radiation health effects). This overlap is

intentional because of the overlapping functions that mitigarive measures



Table 42, Identification of possibie mitigation measures
Focus
Community
group Literature
profiles discussion
1. lmprove communications betwesn residents, NkC, and
Metropolitan Edison
1.1 Particularly on emergency preparedness {restart) 014 Niddletowners (east) Con Carnes et al, 1982
Londonderry Township long-time residents (east)
1.2 Particularly on nuclear radiation health effects Other residents (west)
(restart) R
1.3 Publication of weekly radiation levels Con, Pro Carnes et 41, 1982
.4 Set up information process to provide undis- Retirees (west) Pro
torted flow of information (restart) Other newcumers (west)
Harrisburg suburbanites (west)
1.5 Preparing the media with formal discussions Other long-time residents (west)
between residents, Metropolitan Edison, and Retirees {west)
press Farmers (west)
Harrisburg suburbanites (west)
. 01d tiddletowners (east)
1.6 Central credible information facility readily Residents of new developments (east) Pro. Con
available to public and media (rfstart)
.7 <Tredible source of information Pro, Con
.8 Credible source of information, including Con
antinuclear
1.9 More corprehensive information, including Pro
benefits of =estart (rate savings)
1.10 Purchase advertising/media time for no Con
restart to countevact restart campaign
1.11 KRC not appeal appellate court decision Con
to Supreme Court
1.12 NRC Commissioners announce decision locally Con
1.13 Full monitoring program DOE, 1981b
DOE, 1981a
TVA, 1980
1.14 Radiological monitoring NRC, 1976b

NRC, 1976a

902



Table 42 (continued)
Focus T
Community
group Literature
profiles discussion
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2. Decision making
2.1 Change process Pro, Con

2.2 Establish clear decision-making lines of authcrity Harrisburg suburbanites (west)
01d Middletowners (: ast) .
Rasidents of new dev.lopments (oast;

2.3 Increased local input Other long-time residents (west) Con
Harrisburg suburbanites {(west)
,Other newcomers (west)
Royalton {east)
Londonderry Township long-time residents (east)
Farmers (east)

2.4 NRC not appeal appellate decision to Supreme Con
Court

2.5 NRC Commissioners announce decision locally Con

2.6 Cleanup of TMI-2 Farmers (west) Pro, Con

Retireces (west)

Other long-time residents (west)
Transients (west)

Other newcomers (west)

Blacks (east)

Royalton (east)

Farmers (east)

Londongerry Township long-time residents (east)
Newer development residents (east)
01d Middletowners (east)
Harrisburg suburbanites (west)

2.7 Decommission both plants (no restart) Londonderry Township long-time residents (east) Con

2.8 New management for TMI Harrisburg suburbanites (east)
Other newcomers (west)
01d Middletowners (east)
Blacks (east)
Rovalton (east) )
Londonderry Township long-time residents (east)

Farmers (east)
Residents of new developments (east)
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Table 42 {continued)

Focus
gmu:" group Literature
digcussion
2.9 Raise operation standards at TMl Qther long-tiwe residents (west)
Harrisburg suburbanites {west)
Residents of new developments (east)
2.10 Re*-ofit TMI unit for other energy sources Harrisburg suburbanites (west)
Blacks {east)
Royalton (east)
Residents of naw development” (east)
2.11 Isolate Middletowners from outside antinukes, Pro
deal with national antinuke groups
2.2 People tired of TMI as issue Pro, Con
2.13 Public participation in negotiations Economic Adjustment
Committee, 158
(Tride:.t)
2.14 Negotiations on mitigation
2.15 Citizen advisory board for mitigation planning DOE, 1981a
2.16 Inclusion of physicians in decision making related Macleod, 1981
. to response to0 accident/emergencies
3. Public education programs
3.1 Information on health effects of radiation (to be Farmers (east) farnes et al., 1982
provided by non-NRC or non-Metropolitan Edison Harrisburg suburbanites (west)
persons) {restart) Residents of new developments (east)
Londonderry Township long-tiine residents (east)
Blacks (east)
3.2 Risks and benefits of nuclear power Londonderry Township iong-time residents (east)
(restart) Qther long-time residents (west)
0ld Middletowners (east)
3.3 Tours of TMI facilities fro, Lon
3.4 Integrate local people with facility and empluyees Pro

3.5 Generalized health education program

MacLeod, 1981

8ue



Table 42 (continued)

4. Relocation assistance

Community
profiles

4.1 Relocation assistance for displaced TNl employees
(no restart)

4.2 Short-term relocation assistance to residents
(restart)

4.3 Relocation of citizens

4.4 Purchase property at preaccicdent values (restart)

. Job training

5.1 For ditplaced TNl employees (no restart)

5.2 For residents (no restart)

5.3 For residents (restart)
Emergency preparedness

6.1 Community evacuation plan substantially
revised with assistance of residents
(restart)

6.2 Evacuation for those without personal
transportation

Residents of new developments (east)

Other long-time residents (west)

Harrisburg suburbanites (west)

Other newcomers (wast)

Royalton (east)

Cld Middletowners (east)

Londonderry Township long-time residents (east)

Harrisbure suburbanites (west)

Transients (west)

Londonderry Township long-time residents jeatt)
Retirees (west)

Blacks (east)

Residents of new develonments (east)

Residents of new develogments (east)
01d Middletowners (east
Londonderry Township long-time residents (east)

Transients (west)
Blacks (east)
Rovalton (east)

Residents of new developments (east)
Other newcomers (west)

Retirees (west)

Other long-time residents (west)
Harrisburg suburtanites (west)
Royaltonr?east)

Blacks (east)

Focus
group Literature
discussion
Carnes et al,, 1982
Con
Solid Waste Management,
1979
Con Kovak, 1382
Carnes et al,, 1982
Pro
Pro Carle, 198)
Con
Con
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Table 42 (continued)

Focus
Community
profiles " 2:3::1 on Liturature
6.3 School evacuation plan substantially revised Royalton (east) Con
Blacks (east)
Harrisburg suburbanites (west)
6.4 Emphasis on evacuation plan for institutiunalized, -on MaclLeod, 1981
handicapped, low income
6.5 Stress management training for comrunity leaders 01d Middletowmers {east)
and other interested citizens (vestart)
6.6 Police force given positive crowd 01d Middletowners {east)
management training (restart) Londonuerry Township long-time residents (east)
Royalton (east)
6.7 Educate local physicians about preventive and MaclLeod, 1981
therapeutic management of patients exposed
to radioactivity
6.8 Additional law enforcement services (restart) Londonderry Township long-time residu.ts (east)
6.9 Increased security So};ggwaste Management,
6.10 Better alert system (restart) Other newcomers (west) Pro, Con
Retirees (west)
Harrisburg suburbanites (west)
Otiier long-time retidents (west)
01d Middletowners (east)
Residents of new developments (east)
Royalton (east)
Blacks (east)
6.11 Develop local radiological health unit MacLeocd, 1981
6.12 Provide potassium iodide tablets Pro, Con MacLeod, 1981
6.13 Advanced warning on venting and other Pro, Con

I8

abnormal events

. Land use

County-wide zoning land use plan
(restart, no restart)

Fanrers (east)
Londonderry Township long-time residents (east)

Residents of new developments (east)

Carnes et al., 1982

ote



Table 42 (continued)
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8.8 Purchase homes at preaccident values
8.9 Cash grants

8.10 Buildina housing
8.11 Full and fair compensation for acquired properties

Focus
Community k
group Literature
profiles discussion
7.2 Tax assessment based on present/best use Farmers (east) -
(restart) .
7.3 Preserving agricultural land most suited Farmers (west) U.S. NRC, 1979
for famming (no restart)
7.4 Intensify efforts to attract industry (no Residents of new developments (east) Pro
restart) 01d Middietowners {(cest)
Londonderry Township long-time residents (east)
Other long-time residents (west)
7.5 Joint planning fconomic Adjustment
Commitiee, 1981
{Trident)
. Subsidies Carnes et a),, 1982
8.1 Subsidization of home improvement programs Harrisbur? suburbanites (west) Con
to help stabilize property values Retirees (west)
{no restart) Other newcomers {west)
8.2 Liberalization of tax credits for homeowners Retirees (west)
at ctate level {no restart) Other long-time residents (west)
Harrisburg suburbanites (west)
8.3 Assist elderly in applying state tax 01d Hiddletowners (east)
assistance act (restart Londonderry Township long-time residents (east)
8.4 Assist elderly in selling homes to move into 01d Midd etowners (east)
retirement homes (no restart)
8.5 Energy conservation credits to protect from Retirees (west)
rate effects Other long-time residents (west)
Harrisburg suburbanites (west)
Restart Farmers (west)
No restart Farmers (west)
8.6 MNodel energy conservation program (no restart) Farmers (east)
8.7 Rebate on electric utility cost (no restert) Pro Cuile, 198)
Starr, 1980
Con

Blundell, 1981
Blundell, 1981
U.S, NRC, 1979

Le
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may address — a decision by the NRC not to appeal the circuit court
decision infers both a change in decision making (presumably from adver-
sarial to conciliatory} and improved communications (information flows
regarding the psychclogical and community well-being impacts of a restart
are unimpeded). Aithough the overlap may.cloud the overall -issue of
mitigation and complicate the development of an appropriate mitigation
strategy, it serves to remind decision makers that the relevant behavioral
systems are complex and interactive.

It should further be noted that, just as measures have been nested
into eight functional categories, measures could also be nested within
categories. For instance, under decision making, both prorestart and
antirestart groups perceive that changing decision making processes
woula improve the situation and, presumably, mitigate the effects of
either delayed or unresponsive decision making. More detailed strategies
for changes to decision-making processes include public participation in
negotiations on a mitigatior plan or local representation through a
citizen advisory review board. Table 43 provides an overview of major
mitigative measures percefved by local groups and the literature to be
potentially useful in ameliorating perceived adverse impacts due to the
THf-l restart decision.

The potential usefulness of any of these mitigation measures can
best he judged by an ability to accomplish two objectives — ameliorate
actual or perceived wmpacts of the restart decisicn and increase the
chances of public acceptance of that decisfon. These, in turn, can be
evaluated according to a variety of criterfa as noted in Fig. 5 (see

also Carnes et al., 1982). These mitigation measures and other potential
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Table 43. Overview of possible mitigation measures

Improved commmications

On emergency preparedness

Credible information source

Process to provide undistorted flow of
information

Full monitoring program (radiolzgical)

Publication of monitoring information

Decisionmaking

Change process

NRC not appeal court decision
Negotiation on mitigation plan
Clean up Unit 2

Decommission both units

New management of TM.

Raise operation standards
Retrofit for other fuel source

Public education

Risks/benefit, of nuclear power

Tours of TM! facilities

Nonbiased infurmation on health effects
of radiation

Health education program

Emergency preparedness

Subs:antially revised communfity evacuation
plan

— those without personal transport
~ schools

— institutionalized, handicapped

— low income

Im>roved alert system

Provide potassium fodide

Advanced warning on venting

Stress management training

Develop local radiological health unit

Relocation assistance

For displaced TMI-1 ﬂlpy'ees (no restart)

For residents (resta
Purchase property at pre-accident values

Job training

For displaced TMI-1 employees (r.1 restart)

For residents {no restart
For residents (restart)

Land use

Preserve agricultural land
Efforts to attract industry
Joint planning

Tax assessment based on present/best usef A

Subsid.es VAN,

Home improvement programs e
Liberalized tax credits
Assist elderly in tax assistance and
selling homes e
Energy cony' ~vation credits N
Reb: ‘e on ejectric ut'l'luy ryte}
Cash grants :
Compensation For acquired proper:ies

o

f
i
H
i
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measures have not, as yet, been subjected to such a scrutiny but should
be during subsequent research.

It is important to realize that it is highly unlikely that each and
every adverse impact can be mitigated. The development of consensus
regarding projected decisipn impacts is not likely to OCCur; consensus
regarding the abillty-of @ wﬁtlgation strategy to ameliorate these
impacts lS cgrhaps’evgn lgss;}ike1y to occur. Since the perception of

The prxncxpal obaeetxveqof th1s phase of the research is to suggest
" what m1ght const1tute an "effectlve" and “reasonable” mitigation plan

for alternatlve ™I-1 restart dec1$1ons.v A1though a priori definitions

N

»;;fiﬂg,of "eff=ct1ve“ and "reasonable“ cannot be dev°loped due to the pluralistic
J‘Qgturg of thgigec1s1on impact zone,_lt is posssble to identify a number
2z T of questionigiha;:may facilitate;sﬁbsgdUent considerations of a mitigation

Ev*'/;;ftf pian for the TMI-restart decisibn:

4 . Hhat is likeiy to be essential?
i * What is easily achievable but still effect1ve3
T 0"Hhat is more -difficult to achieve but likely to te “helpful?

L uhat can be achieved with thc aSSastance of state and Tocal
’ jurisdj.tions7 B

e .

o What' 1s cyrrently beyond the scope of NRC and/or Metropolitan
Edison authority?

* Wnat is currently beyond the scope of social science knowledge?

ey
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Responses tn these questions can and should be developed bv each
interested party so that different value orientations can be identified
and so that these judgments can provide information to the mitigation
desigﬁ precess. As mentioned previously.-it is critically important to
recognize that mitigation design and implementation processes are impor-

tant elements of any mitigation strategy.

Summary

-

Review of other mitigation programs offers some confirmation that
the general tenor of mitigativé efforts will need to take into account
many of the initial variables of fhe model of individual and community
change resulting from the TMI-1 restart decision: perception/attitude
toward nuclear power, information/knowledge, attitudes toward TMI manage-
ment (and government), and demographic and individual characteristics.

Mitigation strategies should be devised that consider both conven-
tional and innovative approaches to 2meliorate impacts, particularly
those perceived by local residents. For example, an extension of the
focus-group discussions hkeld in this phase of the study might be used to
facilitate information transfer to area residents and to provide local
inputs to the decision-making process. Two options available include
local assessment of decision impacts and potential mitigating measures
(Carnes et al., 1982) and use of innovations in telecommunications
(Linderman, 1980). Either of these two approaches would allow all of
the initial variables of the model to be addressed.

The effectiveness of mitigation is de*ermined by its ability to

address specific actual or perceived adverse impacts and its propensity
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to increase acceptance of the decision by various interested parties or
the public. Any potential mitigation measure must be evaluated on the
basis of these two broad criteria. Information collected in the impact
area through focus-group discussions and community and grcup profiling
activitiec demonstrates that while there is considerable diversity in
perceived anticipated impacts and in potential mitigation measures,
there is also some measure of concurrence or consensus on some items.

It may be essential, for instance, to clean up TMI-2 before restarting
TMI-1, or at least to be well along the way toward cleaning up TMI-2
before a TMI-1 restart decision would be acceptable to local residents.
Similarly, increased attention to emergency preparedness appears to be
warranted by local concerns. These and other issues (see Table 43) have
been identified as potential mitigation measures. The design of actual
mitigation measures should be informed by local participation in the
design process so that the mitigation strategy is responsive to the
concerns and interests of a diverse public in the local area and, thus,
more likely to result in acceptance of the ultimate restart or no restart

decision.
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