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Abstract

Using an industrial explosion in Henderson, Nevada, as a case study, this paper examines three main issues: the efficacy of a technological
hazard event in amplifying otherwise latent issues, the extent to which the hazard event can serve as a focusing event for substantive local and
state policy initiatives, and the effect of fragmentation of political authority in managing technological hazards. The findings indicate that the
explosion amplified several public safety issues and galvanized the public into pressing for major policy initiatives. However, notwithstanding
the amplification of several otherwise latent issues, and the flurry of activities by the state and local governments, the hazard event did not
seem to be an effective focusing event or trigger mechanism for substantive state and local policy initiatives. In addition, the study provides
evidence of the need for a stronger nexus between political authority, land-use planning and technological hazard management.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction these issues, the paper is guided by three interrelated themes:
social and political amplification of risk; the extent to which
This paper investigates the public behavioral responsesa local technological hazard event can serve as a focusing
to an explosion at the Pacific Engineering and Production event for substantive state and local government policy-
Company (PEPCON) facility in Henderson, Nevada, the so- making; and the effect of fragmentation of jurisdictional
cial and psychological effects of the explosion and how these authority in the management of technological hazards.
and other factors served to amplify the risk of the explosion,  The disaster at the PEPCON facility in Henderson,
and other public safety issues. Also, the study investigatesNevada, began at about 11:681. on May 4, 1988, when
the role of the explosion as a focusing event or trigger mech- workers in the facility’s batch house noticed a small fire. The
anism for the amplification of otherwise latent issues and the workers attempted to suppress the fire but it rapidly grew
consequent public demand for substantive legislative action.out of control. Soon after, three massive explosions occurred
Finally, the study addresses the implications of the explosion, that leveled the entire PEPCON facility and the neighboring
a technological hazard event, on the relationship betweenplant. The explosion was so powerful that it registered 3.2
land-use planning and disaster management. In exploringon the Richter scale on seismographs in California. The
explosion killed two people, injured more than 300, and
* Corresponding author. Tel.: +1 713 313 7403; fax: +1713 313 7447. Caused widespread damage to many homes in the City of
E-mail addressibitayo_oo@tsu.edu (O.O. Ibitayo). Henderson. Several buildings including schools within or
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close to the industrial complex, in which the PEPCON role of technological hazard events as trigger mechanisms for
facility was located, experienced substantial structural and amplifying otherwise latent issues that are not even related
non-structural damage. A 20-block area around the PEPCONto the event.
site and the schools within and adjacent to the industrial site  Also, most of the research that examined the agenda-
in which PEPCON was located were evacuated. The cloud setting capability of hazard events, focused on natural haz-
of toxic smoke emitted from the explosion was fortunately ards, and on federal respori3g, thereby excluding the role
blown high into the air by the force of the explosion, of technological hazard events as “windows of opportunity”
and therefore resulted only in minor breathing problems. for substantive state and local governments’ disaster man-
However, the uncertainty regarding the toxicity and possible agement policies. While highly publicized disasters such as
long-term effects of the plume constituted major public Love Canal, Bhopal, the Exxon Valdez oil spill, and the Three
concerns in the aftermath of the explosion. Mile Island incident serve as focusing events for substantive
The PEPCON explosion was supposedly caused by am-national policie§8-10], little is known about the impact of
monium perchlorate, a critical component of solid rocket fuel technological hazards in spurring substantive state and local
used in missiles and in the commercial Challenger programs.policy initiatives. This dearth of information is unfortunate
At that time PEPCON was the sole supplier of the solid fuel because the cost oftechnological hazards isimmense, and the
oxidizer for the then largest unmanned rocket, Titan IV. PEP- placement of industries and the subsequent potential public
CON and Kerr McGee, the only two facilities that produced exposure to toxic hazards is based on land-use planning and
ammonium perchlorate in the U.S. were located in the samelocal safety regulations that are usually the prerogatives of
industrial complexinthe City of Henderson, Nevada. Hender- state and local governments.
son once known as Basic Townsite, was a cluster of workers’  Finally, the potential exposure of the public to techno-
homes built near the factories that produced war materialslogical hazards is influenced by the allocation of authorities
and chemicals in the 1940s. After the Second World War, and/or responsibilities within the intergovernmental system.
the factories remained and the city grew around it. The in- As Mushkatel and Weschl¢t1, p. 49]argued “If we want
dustrial complex where several other potentially hazardous. .. to understand the constraints upon successful implemen-
facilities were located became an “island” of unincorporated tation of emergency management, we cannot divorce the
Clark County land surrounded by the City of Henderson. policy process from the intergovernmental system”. While
During the year prior to the PEPCON explosion, several Dillion’s rule holds that municipal governments exist only at
studies were carried out under the direction of the Nevadathe discretion of state governments, the constitutional home
Nuclear Waste Project Office to assess the potential pub-rule enacted by most states provides substantial autonomy
lic/social response to hypothetical accidents at the proposedto the local governments.
Yucca Mountain nuclear waste repository in the State of  The autonomy of the responsibility of land-use planning
Nevada. While the PEPCON explosion is not a radiological decisions resides almost entirely with local government ex-
incident, the explosion provided an in situ opportunity for cept for states that have reclaimed part of the plenary pow-
investigating how community residents, the media, govern- ers. This autonomy enhances the ability of local governments
ment agencies including emergency response organizationgo determine the allocation of land for various types of use
would respond to industrial accidents/explosions within the or activities. The municipal and county governments there-
metropolitan area of Clark county, Nevada. This was largely fore have the discretion to prevent or allow the juxtaposi-
the motivation behind the selection of the PEPCON explosion tion of residential and industrial developments, and thereby
for this study. influence the off-site consequences of technological hazard
events. However, within the intergovernmental hierarchy of
authorities, the policies or regulations enacted by state gov-
2. Need for the study ernments often supercede those of municipal governments.
This implies that irrespective of the efforts of the local gov-
The concept of social amplification of risk, developed and ernment, the stringency of state policy or the level of state
expanded upon by several researchiers] implies that pub- implementation of safety regulations may be a major deter-
lic assessment of the magnitude of a risk depends not so muchminant of the efficacy of municipal government’s land-use
on the objective or actual scale but on subjective perceptions.planning decisions.
The seriousness of the risk of a hazard event is therefore am-  While formal zoning power is most often exercised by lo-
plified or attenuated depending on how the public perceives cal governments, state governments are pivotal in regulating
the risk. Hence an involuntary risk, such as exposure of athe activities of industries regarding the protection of pub-
non-smoker to tobacco smoke, may be amplified while a vol- lic health and safetjy12]. The enactment of environmental
untary risk of indoor application of methyl parathion by the policies by state governments tend to follow three patterns: (i)
homeowner may be attenuafgd. However, most of the re-  state governments may enact policies and/or regulations inde-
cent research on amplification of risk focuses on the direct pendent of federal directives, especially in the absence of fed-
and indirect consequences — political, economic, and social oferal directives, (ii) enact policies based on federal guidelines,
that particular hazard event. There is little information on the implement and/or monitor industry compliance with federal
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policies, or (iii) enact policies that are more stringent than as being more controllable or avoidable through governmen-
federal policies. However, several factors such as interstatetal public safety progran0]. Consequently, technological
competition for industry, inadequate institutional capacity, hazards tend to generate more public activism and greater de-
the financial burden of federal unfunded or under-funded en- mand for government action. Within this context, Rogaig
vironmental mandates, and complex environmental programobserved that public concern and activism over a chemical
requirements may weaken the enthusiasm of states to enacplantfire ignited by lightning—“an act of God”, was relatively
or enforce stringent environmental regulati¢@ks Also, the lower than the controversy and citizen political activism over
formal zoning power exercised by the local governments is a proposed hazardous waste fagiita technological hazard.
reduced considerably by extra-governmental influences suchFurthermore, the public often identifies a perpetrator with
as business and other pro-growth inter§s8. a technological hazard, often resulting in an adversarial re-
lationship between the “perpetrator” and the victims of the
hazard[13,22]) Such adversarial relationships often lead to
3. Review of the literature heightened emotional response and sustained political activ-
ity, and public demand for governmental regulatory action.
3.1. Disasters as focusing events
3.2. Risk amplification
Past researcfy,14,15]pointed out that disaster manage-
ment has a low political priority and public salience until a In many instances, public outrage and demand for govern-
disaster occurs. Each of the 128 laws passed by Congressnental action may go far beyond the actual magnitude of the
between 1803 and 1950 was enacted after a specific disasteimpacts of the hazard event. The “crude” output measures —
[16], and as much as two-thirds of the principal disaster relief fatalities and property damage — of a hazard event may be
laws passed since 1950 have been direct results of specifidess relevant than the subjective social and cultural factors in
disasterqd17]. Even when a disaster of technological ori- spurring outbursts of public conce23]. In the parlance of
gin occurs, LawlesfL8] argued that unless the technological the social theory of risk, the process of the disproportionate
risk event is exceptionally threatening, public concern over public reaction is referred to as the social amplification of
the event is rarely intense enough to lead to the enactment ofrisk [2]. The phenomenon implies that a relatively minor risk
a new regulation or a substantial amendment to an old one.or hazard event may elicit much stronger public reaction and
Birkland [7] argued that the interest generated as an after- consequent public demand for substantive political actions
math of a disaster fades rather quickly until the next disaster than is warranted by the “actual’” consequence of the event.
rekindles the interest. Birkland, p. 224]drew an analogy  Slovic[4, p. 230]posited that the “minor” hazard event can
and stated that “If generals are said to be ready to fight thebe likened to a pebble dropped in a pond whereby “the rip-
last war, disaster policy seems to be geared to respond to theles spread outward, encompassing first, the directly affected
last disaster”. victims, then the responsible company or agency, and, in the
Nonetheless, a disaster can serve as a focusing event andxtreme, reaching other companies, agencies or industries”.
thereby provide a window of opportunity for enhancing the The policy implication is that the amplification of the risk of
salience of a particular issue or other issues in the public a relatively minor event can serve as a trigger for significant
safety domairj19]. Such focusing events may subsequently institutional agenda activity, and active and serious consider-
trigger intense demand from the public, public interest ation of political decision-makers.
groups, and the mass media for institutional responses to the Past research suggests that several factors may account
disaster and to public safety. As an example, the 1984 chem-for the disproportionate public reaction to technological risk.
ical plant leak that killed more than 2000 people in Bhopal, These factors include the disruption of people’s valued so-
India, spurred the enactment of a community-right-to-know cial fabric, and the perception that the event is the beginning
law as part of Superfund Amendment and Reauthorization of a sinister trend and a signal for future catastrofBes.
Act [9]. Also, the accident at Three Mile Island in 1979 Other factors include public perception of incompetence, in-
served as a strong focusing event for nuclear safety initiativeseptitude and negligence on the part of public and private risk
[8]. Different types of disasters, however, generate different managers responsible for preventing or controlling the haz-
levels of public interest and therefore have different amount ard even{25], and the perception of betrayal of public trust
of impact on the institutional agenda. Even, similar types of by the public and private institutions charged with controlling
disasters may exert different influences on the congressionalisk [25]. Amplification of the risk of a technological hazard
agenda. The analysis of the agenda dynamics of hurricanesvent and of public concern may be due to the uncertainty
and earthquakes, both natural and apparently similar typesabout the cause of the hazard event, the quantity of the sub-
of disasters, showed that earthquakes for which less infor- stance and the level of its toxicity. The uncertainty regarding
mation is available have a greater influence in generating the quantity and toxicity of the chemical involved in a PCB
public policy outputg7]. warehouse fire not only amplified public perception of the
However, unlike natural hazards that are viewed as “acts risk, but also engendered the community residents’ anger at
of God”, technological hazards are perceived by the public the governmeni26].
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Other factors that may amplify risk include extensive me- tent and uncertain information about a hazard event has been
dia coverage of the hazard event and the dissemination ofidentified as a factor of risk amplificatidga6].
inconsistent, conflicting, and inaccurate information to the
public[27,28] Barneq29] contended that inaccuracies and 3.4. Information seeking and information sharing
inconsistencies in the communication process may lead to
rumors and speculations, and subsequently increase public Public reactions to a hazard event include seeking and/or
sensitivity and anxiety over a hazard event. Also, failure to sharing information about the nature of the hazard, the sever-
disclose key pieces of information may create a credibility ity of its impact, and where and why the hazard event oc-
gap and public mistrust that may amplify public perceptions curred. Public response to a hazard event depends in part on
of the risk of a hazard evef®29]. the information received about the event, the credibility of
With respect to the impact of mass media coverage, the information source, and the extent to which the informa-
Horlick-Joneg23] argued that since disasters are rare events, tion source can be trusted. Major sources of such information
they tend to become newsworthy, and attract substantial num-include mass media, social network groups such as friends,
ber of readers, listeners and viewers. The ensuing public’sfamily members and neighbors, emergency management offi-
thirst for information about a disaster provides the media cials and firstresponders such as firefighters, police and other
with opportunities to substantially influence and shape pub- law enforcement officialg34,36,39] Past research, however,
lic attitudes about the disaster. suggests that the relevant sources of information depend in
Extensive and sensational post-disaster media coverageart on the characteristics of the hazard ej8dt36], and
can heighten public perceptions and amplify the issue of that social network groups are major initial sources of infor-
public safety, and may serve as leverage for expanded ormation about hazard events that develop fast and occurs in a
new disaster planning policies and prograi®8]. Readers  focused aref39].
of newspapers characterized by higher coverage of techno-
logical hazards were observed to have not only more negative
attitudes towards these risks, but were also more concernedd. Methodology
[31]. The significance of the media in the dissemination of
hazard information, and facilitating the movement the issue  This paper utilizes both qualitative and quantitative
on to the institutional agenda should not be underestimated.research methods to examine the amplification of risk
Sood’s[32] contention that many decision-makers rely heav- emanating from the PEPCON explosion, to analyze public
ily on the mass media as a critical source of information about perception of the risk, the extent to which the explosion
hazard events seems validated by Birklarjd]sobservation serves as a focusing event and subsequent public demand
of a link between news media coverage of earthquake disasfor public policy action, and to investigate the effect of

ters and congressional activity on this natural hazard. fragmentation of jurisdictional authority on the management
of technological hazards. The quantitative component
3.3. Behavioral response to hazard events comprises a telephone survey of a random sample of the

residents of the City of Henderson, Nevada, completed on

Some of the major determinants of public behavioral re- June 10, 1988, about 5 weeks after the hazard event.
sponse to a hazard event are the characteristics of the hazard The survey coveredissues such as public awareness andre-
[33-35] and the characteristics and the extent of public be- sponse to the explosion, and social and psychological impacts
lief in the warning informatiorj36—38] The characteristics  of the hazard event, the amplification of the risks associated
of hazard events that are relevant to public response and bewith the explosion and the subsequent amplification of oth-
havior include speed of onset, scope, intensity and durationerwise latent issues. Factors of issue amplification included
of impact, and the existence of environmental or physical in the survey relate to: the interpretation of event as a cue
cues such as smoke and explogjgd]. Hazard events with  for further and even worse catastrophes, the inconsistency of
rapid speed of onset and visual or physical manifestations media information, and public perception of negligence and
tend to result in high levels of perceived risk, public concern ineptitude on the part of PEPCON and public officials.
for health and safety, and immediate and extensive public The survey utilized a random digit dialing (RDD) pro-
responsd34]. Such events may therefore serve as focusing cedure method to select households included in the study.
events for public activism and demand for government action. The RDD method produces a proportionate stratified sam-

The characteristics of warning information that affect pub- ple based on the distribution of residential telephones by ex-
lic reactions are: specificif27], consistency28], frequency change and geographical areas. A screening call was made to
of delivery of warning messages, availability of avenues for each telephone number in the sample to determine whether or
information confirmatioi37], and level of public trustinthe  not the number was legitimate. A legitimate number was one
information sourcd38]. Technological hazard event infor-  that represented a residential household. Screening calls that
mation that is specific, consistent, frequently repeated, con-yielded busy signals or no answers were not automatically re-
firmed, and comes from a trusted source tends to generatelaced. Instead, at least 10 calls were placed to each of such
a higher level of public belief. On the other hand, inconsis- numbers. Once a telephone number was determined as being
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legitimate, an adult (18 years or older) from within that house- on the television or radio for information about the explosion

hold was selected using a modified version of Kish Selection first, about 5% contacted the police department and about

Tables. The Kish Selection Tables allowed for randomization 4% contacted a hospital. These reported actions suggest that

thereby eliminating gender or any other demographic bias. A immediately after this explosion, information exchange was

random sample of 250 persons was selected, and from thispredominantly between friends, neighbors and relatives, and

sample, 171 completed interviews were obtained, a responsehat reliance on the mass media was minimal. These find-

rate of 68%. The sampling error wast.5. ings are similar to past researf@—36,39)which noted that
The qualitative element of the research focused on the hazard events that occur suddenly and rapidly, usually set

extent to which the hazard event serves as a trigger for thein motion direct dissemination of information through social

amplification of otherwise latent issues such as the limita- network groups rather than through the mass media.

tions of state health and safety regulations, inter-jurisdictional

authority over the industrial complex in which PEPCON is 5.2, The explosion as a focusing event

located, and on the role of the federal government in the

management of the local technological disaster. This phase Several factors that may facilitate the focusing event ca-
of the research involved extensive interviews with key public pability of a hazard event were investigated in the question-
agency personnel and elected officials that were integrally naire. Such factors include physical manifestations of the
involved in management of issues that developed as a resulievent, type of public concern, and public perception of inep-
of the explosion. The qualitative phase also included reviews titude of public and private officials regarding the protection
of documents such as public meetings, city council meetings of public health and safety. The level of public perception
and the findings and recommendations of the Commission of officials’ ineptitude was investigated by finding out pub-
set up after the explosion. Other information sources include |ic viewpoints regarding whether or not the explosion could
relevant articles that appeared over a 20-week period in thehave been prevented, and also, how the explosion could have
Las Vegas Review-Jourha a major newspaper in Las Ve-  peen prevented.
gas metropolitan area. The newspaper articles that appeared The PEPCON explosion was characterized by a rapid on-
after the explosion were particularly useful in the identifying - set, i.e., minimum time elapsed between the event and its
issues that were raised, how and by whom the issues weremanifestation, and was accompanied by strong physical cues
raised, as well as providing information regarding issue res- suych as the smoke and loud and earth-shaking sound. These
olution. physical manifestations seemed quite strong as most (91.9%)
The use of the media for this phase of the study was con- of the respondents became aware of the explosion because
sidered appropriate in view of the observation by Lindell and they either saw the smoke or heard the sound. Also, most of
Perry[30] that the media provides a substantial amount of the respondents (90%) were aware of the blast within 15 min
documentation of disaster events and the aftermaths. Also,of its occurrence and almost all (98.9%) were aware of the
content analysis of media coverage was used by pastresearchlast within 30 min, notwithstanding that 52 of the 171 re-
to determine sources of amplification of rifX, to define spondents were in Las Vegas, 12 miles away, at the time of
stages of post-disaster recové#p], and to investigate the  the explosion. Hazard events that are characterized by rapid
amplification and the attenuation of the issues that emergedonset and accompanied by visual and physical cues usually
subsequent to a technological toxic event in Central PhoeniXengender immediate and extensive public response and can
[13]. serve as focusing events for public demand for ad@dr35].
Regarding the type of public concerns within the first

few minutes of the explosiorfable 1shows that the con-
5. Results and discussion

Table 1
About 39% of the respondents have resided in Hen- Issues mentioned by the respondents as first concerns
derSOﬂ between 1 and 5 yearS Whlle 25.1% have |IV€d |n |ssue of first concern Frequency Per@ent
0 .
Henderson between 6 and 10 years. Almost 16% have lived INSatety of selfffamily % 55
Henderson between 11 and 20 years, and as much as 20%afety of others 24 14
have lived in Henderson for more than 20 years. Information on explosion 15 0
Damage to home 12 Z
5.1. Information seeking and/or sharing Toxicity of cloud ’ 42
Safety of animals 4 2
. L Other consequences of explosion 4 42
The survey ms;rumeryt ask_ed _rgspondents to _|nd!cat_e thepossibility of more explosions 2 1
contacts made with various individuals and/or institutions Other safety issues 2 2
during the first 15 minutes after the explosion. The responsesEffect on air quality 1 6
to this question show that 81.3% of the respondents attemptedrotal 167 1001

to contact friends, family members and other relatives to sharepercent exceeds 100 due to rounding.
and to seek information about the explosion. Only 8% turned 2 Percent of responses to the question.
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Table 2 Table 4
Respondents’ viewpoints as to whether explosion was preventable Respondents perception of the possibility of another explosion
Viewpoints Frequency Percent Level of possibility Frequency of mention Percent
Explosion was preventable 128 .94 Certain 9 53
Not sure if explosion was preventable 38 .22 Highly likely 41 24.0
Explosion was not preventable 5 92 Likely 53 310
Highly unlikely 12 70
Total ks 100 Unlikely 47 275
Never 3 18
cerns mentioned are their own safety or the safety of mem- Do notknow 6 £
bers of theirimmediate families (57.5%), the safety of others Total 171 1001

(14.4%), cause of explosion (9.0%), and damage to homesPercent exceeds 100 due to rounding.
(7.2%). Other concerns mentioned are the toxicity of the

cloud (4.2%) and secondary effects of the explosion (2.4%). ing a public perception of negligence and ineptitude on the
Overall, the respondents’ concern for human health and part of PEPCON and government officials. Public perception
safety accounted for almost 80% of the total responses. Also,of negligence and ineptitude of private and public risk man-
almost 65% of the respondents who had children in schools atagers will not only facilitate the focusing event capability of a

the time of the explosion physically tried to find their way to - hazard event, but also serve as a factor in issue amplification
their children’s schools, while 30% tried to contact the school [24] (seeTable 4.
by phone immediately after the explosion.

These responses indicate that the public seemed to be5 3
highly concerned about personal safety and the safety of fam-—"
lly members and that the PEPCON explosion is perceived as Some of the factors of issue amplification investigated
being highly threatening. Issues such as the cause of the %in the guestionnaire include whether or not the public per-
plosion, and .propert-y damage were of secondary mportanceceives the explosion as a signal for future catastrophes, pub-
as the most immediate concerns. Hazard events that genery, perception of incompetence, ineptitude and negligence
ate public health and safety concerns often serve as focusin

ts and sub t public d df t acti n the part of PEPCON and public officials, and whether
[e:;/f]n S and subsequent public demand for government action, .t media information is perceived as being consistent.

0 L -~
When asked whether or not the explosion could have been'vIOSt (60.3%) of the respondents indicated the possibility

of another explosion as “certain”, “highly likely” or “likely”,
preventedTable 2shows that 128 respondents (74.9%) stated _ , . o I :
that the accident could have been prevented, 22.2% indicate(ixh"e 36.3% thought that the possibility of another explosion
they were not sure while only 2.9% stated that accident was

as “unlikely”, “highly unlikely” or would “never” occur,
: while 3.5% indicated that they were not sure. These observa-
not preventable. Another question requested for respondents
viewpoints as to how the accident could have been prevented

tions depicted imable 4suggest that a majority of the public
The responses depictedTable 3show that of the 125 who

perceived the explosion as a signal of future explosions or
. . . mishaps.
0,
res_ponded to this quesﬂqn, 95 (.76 %) ment|ooned bett.er o' 1o reiterate earlier discussions in this paper, media infor-
stricter safety procegjures/mspectlon, 13 (10.4 /.0) ment'on.deation that are inaccurate, inconsistent, and conflicting have
better equmt_ants, five respondents (4%) mer_moned Contln'been identified as factors of issue amplificaj2®,28] The
gency r()jlantwhne relocation of plants was mentioned by three survey instrument includes an investigation of respondents’
respondents. . assessment of the information received from the media about
These responses suggest that the respondents perceive
the explosion as a patently human error and that the explosion

Issue amplification

e explosion. The resulTéble § shows that of the 169 re-

spondents to this item, a majority (108 or 64%) of the respon-
could have been prevented through better safety proceduresdems indicated that media information changed or changed

and stricter inspection standards and procedures, thus imply-a great deal, 36.1% indicated that the information did not

change much, none of the respondents indicated that the in-

Table 3

Respondents’ viewpoints regarding how the accident could have been

prevented Table 5

Viewpoints/suggestions Frequency Perdent  Respondents’ perception of the extent of change of media information
Better/stricter safety inspection procedures 95 76 Extent of change Frequency of mention Pertent
Better equipment 13 10 Changed a great deal 54 32
Contingency plan (not specified) 5 .o Changed 54 32
Relocation of plant 3 2 Changed but not much 61 36
Others 9 /2 Did not change at all 0 0

Total 125 1000 Total 169 1000

a Percent of responses to the question. 2 percent of responses to question.
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formation did not change at all. These results suggest thatand support of the Clark County Commission to set up a hear-
the information received from the media is inconsistent, and ing to determine the future of the plajdtl]. The explosion
could therefore not be relied upon. The inconsistency of me- therefore brought to the surface the City of Henderson’s lack
dia information may have left the public confused and also of authority on the industrial complex as a handicap to local
amplified the public perception of the risk of the explosion. decision-making.
The PEPCON explosion also triggered and highly am-
5.4. Qualitative analysis plified public concern about the perceived limitations of the
state’s safety regulations and inspections. The most obvious
The qualitative analysis component of this study shows of such limitations was the Nevada state law otherwise known
that the explosion quickly amplified three major, although as the confidentiality law that prevents public officials from
latent issues that had the potential for triggering substantive revealing companies’ safety records to a third party including
policy changes. These were: the controversy regarding thethe media and the general public. The Nevada confidentiality
political jurisdictional authority over the industrial complex, law negated the intent of Title 1l of the 1986 Superfund
the perceived deficiencies of the State of Nevada's safety reg-Amendment and Reauthorization Act (SARA), otherwise
ulations and standards, and the acrimony between the federaknown as the Emergency Planning and Community-Right-
government and the State of Nevada regarding the proposedo-Know Act. The Act requires industries to provide public
siting of nuclear waste repository in Yucca Mountain. The access to information regarding toxic materials manu-
jurisdictional authority over the industrial complex where factured, used or stored and to report the annual emission
PEPCON was located belongs to Clark County even though (chemical releases into the air, discharge to surface water, and
Henderson completely encircles the complex. The City of on-site land disposal) as toxic release inventory (TH])
Henderson lacked the legitimacy or authority for land-use  The TRI, a public right-to-know policy, has been ac-
planning and for disaster management regarding the indus-claimed as providing a strong incentive for companies to
trial “island”, and therefore, could not enact nor enforce any voluntarily devise strategies designed to reduce accidental
zoning, health or safety regulations on any building within and incidental release of hazardous chemif&@lsThis “vol-
the industrial complex. untary” effort on the part of industries may have been due
After the explosion, the issue of political jurisdiction over to the fear of exposure to public scrutiny, and a potential for
the industrial complex surfaced in at least two ways. First subsequent negative public relations. The confidentiality law
there was confusion as to which fire department had juris- not only removes the incentive for voluntary self-regulation,
diction over the PEPCON site. Eventually, the city’s fire de- butalso precludes public pressure that may result from expos-
partment that arrived first at the scene of the explosion had toing companies with negative safety records. The law thereby
defer to their county’s counterparts. Second, the lack of city deprives the Nevada residents the sense of public control as-
authority over the “island” proved frustrating to the Hender- sociated with Title 11l of SARA. Using the loophole provided
son city council in its efforts to keep Kerr-McGee closed in by the law, PEPCON refused to release its safety records re-
the days following the explosion. quested by the workers’ union, the media and the general
In the aftermath of the PEPCON explosion, and in re- public, after the explosion. The records were not released
sponse to public concerns about the possibility of another until the Federal government entered into the local safety is-
accident involving ammonium perchlorate, Kerr-McGee, de- sue and made the records available to any interested parties.
cided to temporarily close its operations. However, the com- Non-disclosure of key information about a hazard or hazard
pany wanted to resume operations 1 week after the explosiongvent creates a credibility gap and public mistrust and a sub-
because the company officials determined that their own plantsequent amplification of the risk of the hazard or of the hazard
was safe. The company’s announcement to re-open was meevent[29].
with intense public protest. The Henderson city council held  Also, the confidentiality law compromises public safety
an emergency meeting to discuss the option of taking legal by preventing the release of information that may be needed
steps to at least temporarily stop Kerr-McGee from produc- to make informed decisions by other government agencies
ing ammonium perchlorate at its Henderson p[daf. More and public decision-makers. For example, following a United
than 100 angry and vocal members of the public showed up atSteel Workers’ Union complaint in 1983, the state inspectors
the 30-min emergency meeting, and more than 200 showed udfound dangerously high levels of hydrogen gas at PEPCON.
at the council’'s regular meeting 5 days lgit]. Also, Gov. Because of the confidentiality law, this information — high
Bryan threatened legal action to stop the company from re- levels of hydrogen gas — was not made available to the
suming production of ammonium perchlorate until the cause county commissioners when they approved a plan to build
of the PEPCON explosion is determingi®]. 1200 homes near the plant. As it turned out, however, the
Aside from the threat of a legal suit, the lack of political homes were never built and a potentially dangerous situation
authority on the part of the Henderson city council precluded was unknowingly avertef3].
the council from taking any action against the company’s de-  Also, the unearthing of the confidentiality law shows that
cision. Even the option of declaring the plant a “nuisance” at the time of the explosion, both the state and county or local
and possibly forcing it to shut down requires the cooperation governments had not complied with another requirement of
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SARA Title 1l — that states and local governments must es- perchlorate. Subsequently, the federal government provided
tablish State Emergency Response Commission (SERC), anc&conomic support for the two companies to restore the pro-
Local Emergency Planning Committee (LEPC), respectively, duction of the chemical by guaranteeing the purchase of at
to evaluate and act on extremely hazardous substance (EHSleast 20 million pounds of the chemical per year over a 5-year
reports obtained from industries. Other state safety regulatoryperiod. In addition, a surcharge estimated at $90 million was
deficiencies amplified by the explosion included the fact that provided to help in financing PEPCON'’s recovery and the
detailed fire and evacuation plans and comprehensive safetyanticipated expansion of Kerr-McGee.
inspections of industries were not required by state law. While the federal government provided substantial direct
Safety inspections of industries were usually undertaken and indirect financial assistance to these companies, the Fed-
as “walk throughs”. A comprehensive safety inspection at eral Emergency Management Agency (FEMA) denied fed-
Kerr-McGee after the explosion exposed problems that could eral aid to the victims of the explosion because, according
not have been detected by merely a “walk through”. A U.S. to the agency, private insurance companies covered at least
EPA inspection carried out after the explosion uncovered 90% of the damages. A rare second damage assessment and
excessively high levels of lead at the PEPCON plant site an almost unprecedented third assessment still resulted in a
[44]. These revelations of the deficiencies of the state public denial of the disaster aid. The denial of federal assistance to
safety system designed for inspection of industrial facilities Henderson households coupled with the federal assistance to
are likely to generate lack of public trust in public officials’ the two industries PEPCON and Kerr-McGee amplified the
ability and/or inclination to protect public health and safety. on-going conflict between the Federal government and the
In addition to these limitations in the state’s safety State of Nevada regarding the proposed siting of a nuclear
regulations and inspections, there was much confusionwaste repository in the state.
and uncertainty regarding the flammability of ammonium The issue was characterized as follows: the state (of
perchlorate. PEPCON officials insisted that ammonium Nevada) had for several years borne the burden of the risks
perchlorate was not flammable while two chemistry pro- associated with federal defense projects — nuclear tests at
fessors at the University of Nevada, Las Vegas, contendedthe Nevada Proving Ground, the location of the nation’s
that the chemical is flammable. Bepdb] cited a December  two rocket fuel plants, and a proposal to site the nation’s
1955 edition of Chemical Engineering that the compound nuclear waste repository in Nevada. Notwithstanding these
(ammonium perchlorate) “is relatively unstable and highly “burdens”, the same federal government had now seemingly
flammable”. Nevada state laws only required that companiesturned its back on the citizens who needed some assistance
reveal the names of the chemicals being stored or used byfor recovery as aresult of the damage caused by one of the na-
industries; hence the state had no idea as to the characteristicgon’s “defense projects”. Also, Henderson residents seemed
of ammonium perchlorate, and several other chemicals thatupset that the federal government provided financial assis-
were being used by industries in the state. The uncertaintytance to PEPCON and Kerr Mc-Gee without stipulating any
regarding the hazardous characteristics of ammonium safety factors for the community residents. The feeling of
perchlorate was a factor in the inconsistent information betrayal is best summed up by the following extract from the
given to the public in the aftermath of the explosion. Las Vegas Review-Journal, “The whole scenario smacked of
Overall, the revelations of infrequent and inadequate the same kind of cavalier treatment Nevadans have come to
inspection of chemical facilities in the state, the state's expect from the same federal government that wants to stick
non-compliance with SARA Title 1ll, and the uncertainty us with a nuclear waste dump46].
regarding the inflammability of ammonium perchlorate (and  This media link between the nuclear waste repository and
probably of several other chemicals produced/stored by federal government’s denial of financial assistance to Hen-
industries in the state) are likely to generate public mistrust derson residents affected by the explosion may have directed
of public institutions responsible for protecting public health public attention to the issue of the repository thereby ampli-
and safety. Public perception of betrayal of trust has beenfying the issue and increasing its visibility.
identified as a factor in risk amplificatid@5].
Apart from the political amplification of the issues re- 5.5. Policy response to the explosion
garding jurisdictional authority and the inadequacy of the
state safety regulations, the explosion may also have ampli- Inthe aftermath of the explosion, the Governor established
fied the on-going conflict between the State of Nevada and a blue ribbon commission referred to as “Henderson Com-
Federal government regarding the proposed nuclear wastemission” ‘to examine the adequacy of existing regulations
repository at Yucca Mountain in Nevada (Editorial Opin- pertaining to the manufacture, storage and transportation of
ion, 1988). PEPCON and Kerr-McGee, located within the highly combustible materials in the State’. The 9-member
same industrial complex, were the nation’s only two produc- commission included the Lieutenant Governor as chairper-
ers of ammonium perchlorate required in nuclear missiles. son, representatives of workers’ union, and industry, fire
The explosion as earlier noted leveled PEPCON while public department officials, a Clark county commissioner, a U.S.
protest forced Kerr-McGee to temporarily close its operations Environmental Protection Agency (EPA) official, and a city
and thereby disrupted the nation’s production of ammonium manager.
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The commission held nine hearings and received testi- approved a bill that provided several incentives to PEPCON.
monies about public health and safety, fire prevention, zoning, The incentives included funds for the improvement of the
insurance, and transportation. The subsequent report empharoad leading to the proposed site — Cedar City — sale of the
sized the need for comprehensive information about the use Jand for the proposed site at below-market price, and a $33
storage, and transportation of hazardous materials in the statenillion Industrial Revenue Bond to finance PEPCON recon-
and the need for more frequent facility inspection. The report struction[47]. Also, residents of Cedar City, the proposed site
also condemned the confidentiality law that limited public ac- wholly embraced PEPCON and perceived the company not
cess to inspection reports and citations for breaching healthas a potential hazardous facility, but as an economic blessing.
and safety regulations. Other issues that were emphasizedHowever, in contrast to the city-center location of PEPCON
in the report included the need to maintain safe distances orin Henderson, the Cedar City site is 15 miles away from the
buffer zones between residential areas and hazardous induseity. Also, the site is a remote 4800 mountain valley area ac-
tries and to modify existing laws in order to annex “islands” cessible only by a dirt road and a railrogd]. The State of
zoned for industrial facilities. Utah and Cedar City residents tend to attenuate the risk of the

The City of Henderson set aside $25,000 to train its fire- explosion because of the economic potential of the PEPCON
fighters to be better prepared for toxic and explosive emer- facility and the remote location of the proposed site.
gencies. The Clark County commissioners endorsed several Notwithstanding the amplification of several issues, and
proposals including rezoning of hazardous industries away the flurry of activities by the state and county governments,
from residential areas, and requiring hazardous industries tothe PEPCON explosion did not seem to be an effective “win-
obtain conditional use permits to be issued only after compre-dow of opportunity” for enacting substantive state and/or
hensive safety studies. The county immediately began weeklylocal government policy changes. The confidentiality law,
inspection of plants within the industrial complex. In addi- which was the center of controversy and intense media and
tion, the county earmarked $900,000 for a computerized ma-public concern, was not repealed. Also, the state govern-
terial database for the storage and transportation of hazardousnent did not make any specific statements regarding the full
materials, and $750,000 to be used to create a GIS to informimplementation of SARA Title 1ll. However, in contrast to
County departments about land uses. Another positive de-federal risk assessment programs regarding nuclear power
velopment was that Kerr Mc-Gee invited the media to tour plants and natural hazards, the risk assessment under SARA
its facilities, hired an advertisement agency to facilitate the Title Il is devolved to state and local governments and as
company’s involvement with community, and stated that this unfunded mandatef8]. In the aftermath of the explosion,
was only the first step towards openness and disclosure.  the lack of adequate funding and institutional capacity may

have hampered the establishment of both SERC and LEPC

in Nevada. As noted earlier factors such as interstate com-
6. Conclusions petition for industries, inadequate institutional capacity, the

financial burden of federal unfunded or under-funded envi-

This case study provides evidence for the contention that aronmental mandates may weaken the enthusiasm of states
technological hazard event can serve as a trigger mechanisnto enact, or enforce stringent environmental regulat[®hs
for the amplification of issues that were otherwise latent. Such factors may have hampered the capability of the PEP-
Several issues that were amplified by the PEPCON explo- CON explosion in serving as a “window of opportunity” for
sion include public safety issues such as the confidentiality substantive state and local policies. These observations re-
law, the fragmentation of political and jurisdictional authority garding state and local governments in Nevada are similar
over land use, and the acrimony between the State of Nevadao past contention that substantfeeleralpolicies are rarely
and the federal government over the proposed nuclear wasteenacted regarding a hazard event unless the event is excep-
repository in Yucca Mountain. Public safety issues were am- tionally threatening.
plified by the perceived negligence, and ineptitude of the in-  This case study points to the need to integrate land-use
stitutions of state and local governments charged with the planning with disaster management. The situation whereby a
protection of public health and safety, and public mistrust dense urban development, the City of Henderson surrounds
of these institutions. Several sources including testimonies existing major hazardous industrial facilities is a disaster
at the Henderson Commission, Las Vegas Review-Journalwaiting to happen. Avoiding the juxtaposition of heavy resi-
articles, Letters to the Editor and Editorial Opinion, suggest dential developmentand major hazard facilities can minimize
that the confidentiality law was perceived as pro-business andthe off-site consequences of a technological hazard event by
detrimental to public health and safety. reducing the number of citizens exposed to a hazard event

The pro-business stance of Nevada State government is[49]. The need to maintain appropriate separation distances
however, neither an exception nor an isolated case. Subsebetween industrial facilities and residential development was
quent to the explosion, PEPCON decided to relocate, andalso emphasized in the “Seveso Il Directiyg0].
was considering two locations in Nevada and one locationin ~ However, Henderson residents and the city council were
the State of Utah. Utah aggressively courted PEPCON and thenot innocent bystanders as many of the facilities were already
state legislature called a special session and overwhelminglyin place before the heavy residential development “moved to
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