
 Introduction 

 Disasters, often being sudden-onset and destructive events, produce unpredictable 
consequences that frequently lead to the separation of family members. People men-
tion that separation from family members is one of the most stressful aspects of such 
events. Hazards may restrict physical access to an area, both during the threat period 
and afterwards due to the loss of transport infrastructure (e.g., roads), and commu-
nications may be disrupted directly or indirectly through loss of power. As a result of 
this disruption to people’s ability to communicate with each other, many emergency 
management systems recognize the importance of reuniting families separated by 
disaster, and therefore provide a means for people to reunite (e.g., Safe and Well oper-
ated by the American Red Cross). 2  The term “reunification” is commonly used in the 
emergency sector. In this chapter, it refers to the point when someone becomes aware 
of their family member’s status and whereabouts (e.g., through phone contact, word 
of mouth, Internet, face-to-face, or through the Red Cross); it does not necessarily 
involve being brought together in the same physical location. Despite the rationale for 
reunification services being supportive for people’s wellbeing, there is little empirical 
evidence relating to the short- and longer-term psychosocial impact of separation from 
family members during and immediately after a disaster event. 

 The term “uncertainty” is used in this paper to refer to a lack of knowledge as to 
the safety and whereabouts of family members. This phenomenon takes place within 
a broader uncertainty in disasters, occurring not only because of disruption to com-
munication, but contextualized by an “anarchical profusion of information” that 
occurs when organizational structures are no longer functioning and relaying reliable 
information to the public. 3  This broader understanding of uncertainty and separation 
from people other than close family members is recognized as an additional cause of 
stress and is beyond the scope of this chapter to consider. 

 Literature review 

 Evidence has been explored within a previous literature review conducted between 
2002 and 2013, focused on stress caused by separation during and immediately after 
disasters and the uncertainty experienced by family and friends. 4  The review found 
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358 John F. Richardson et al.

most papers concerned with separation focused upon longer-term separation caused 
by displacement, referring to family members living in a new location as a result of the 
disaster and in some cases living apart from family members. Separation, in these cases 
caused by displacement, does not necessarily relate to peri-disaster separation – that 
is, separation that takes place during the threat period – and therefore does not take 
into account the uncertainty and stress caused by this phenomenon. No studies pub-
lished during the review time period relating to the short- or long-term psychosocial 
consequences of separation and reunification were found. 5  

 This paper will present a case study from  Beyond Bushfi res , a large study conducted 
in Victoria, Australia, which explored the specifi c experiences of people separated 
from close family members during and after severe bushfi res in 2009. The term “bush-
fi res” will be used within this chapter, as it is a commonly used term within Australia 
to describe forest or grassland fi res in rural areas. In other countries they would be 
commonly known as wildfi res. 

 Disaster planning and behavioral responses to separation 

 Separation of families can occur in disasters, even with the most prepared plans, due to 
their unpredictability (e.g., children could be at school when a disaster occurs, parents 
at work). Disaster planning should consist of multiple scenarios that support keeping 
the family together, including the safety of children. 6  Practical guidelines suggest that 
multiple modes of contact should be available within the local community to reunite 
children and parents post-disaster through family message centers, social media, and 
hospitals (for injured children). 7  Agencies suggest that families should plan and pre-
pare for disasters that include the possibility of separation. 8  

 Encouraging families to stay together is also important to avoid unnecessary risks. 
One example of an additional risk resulting from separation is convergence, when 
people become increasingly worried about others they are unable to contact and 
undertake risky behavior to be reunited, such as attempting to drive to the disaster-
affected area to look for their family member(s). 9  This can also lead to road conges-
tion, confl icts, and demands on agencies managing the disaster site. Lives may be put 
at risk, especially when people attempt to return to a disaster zone, which could lead 
to emergency personnel undertaking avoidable rescues. 

 Sorensen and Mileti 10  found that people go through a number of cognitive stages 
when evacuating in response to a threat: 

 • Hearing the warning; 11  
 • Understanding the contents of the warning; 
 • Believing the warning to be credible; 
 • Personalizing the warning to oneself; 
 • Confi rming that the warning is true; and 
 • Responding by taking protective action. 

 If people do not go through these cognitive stages, it can result in delayed evacuation. 
Therefore, if a family is separated during a disaster, evacuation is more likely to be 
delayed until the status of all family members is known. 12  This delay can lead to a 
greater risk of death, injury, or exposure to traumatic situations. 
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Separation and reunifi cation in disasters 359

 Emergency management practitioners report other observed phenomena. Family 
members unable to contact their loved one(s) will often initially contact the emergency 
dispatch hotline for police, fi re, or ambulance (in Australia this is known as 000). If 
they are unable to get through, they may try to contact other emergency or public 
services (e.g., fi re services or hospitals). These actions have the effect of overloading 
the communication lines, resulting in the potential consequence of calls regarding life-
threatening situations being blocked. 13  

 Whilst it is clear that family separation causes short-term stress and may increase 
risk behaviors of harm from the hazard, 14  little is known about the long-term impacts 
on the mental health of family separation during a disaster. Therefore, empirical 
research is needed to determine whether longer-term effects are played out. 

 Current practice 

 Over the last half century, there has been an investment in establishing reunification 
services for separated families following disasters. 15  This includes practical guidelines 
supporting family reunification services to reduce possible psychological impacts, stress, 
and additional injuries resulting from stress during and immediately after disasters. 16  

 The international focus on agencies’ reunifi cation services in post-disaster settings 
is on reuniting children with parents. 17  The World Health Organization (WHO) rec-
ommends a focus on family reunifi cation post-disaster as part of restoring activities 
and community participation for positive mental health. 18  The  Sphere Handbook  is a 
universal guide with contributions from individuals and agencies (including govern-
ment) for people affected by disasters. 19  One of the indicators discussed in the Sphere 
Handbook is “[w]hen necessary, a tracing service is established to reunite people and 
families”; however, reviews of this indicator found limited supportive evidence. This 
literature mainly focuses on reunifi cation of families after an extended period of time 
(e.g., refugee families). 20  

 Separation and reunifi cation in Australia 

 In December 1974, a powerful Category 4 cyclone (Cyclone Tracy) destroyed the 
northern Australian city of Darwin. As a result of the levels of destruction, the sub-
sequent public health issues, and the city’s remoteness from the rest of Australia, a 
decision was taken at the time to evacuate children, women, and the elderly. Over the 
course of the week, over 30,000 people were evacuated by air and road. 21  The evacu-
ation was rushed and the registration standards of evacuees were variable, resulting in 
some individuals reporting being separated from their families for significant periods. 22  

 The National Registration and Inquiry System (NRIS) 23  was established in 1979 by 
the then Natural Disaster Organization as a result of the experiences of Cyclone 
Tracy. 24  The Australian Red Cross was asked to assist state police and other agencies 
in the operation of the system. This role came about as a result of the Red Cross’s 
wartime experience of assisting with the reunifi cation of families separated by World 
War II. 25  The system, a paper-based fi ling and retrieval system, allowed evacuees to 
register at an evacuation center; copies of the records were then transported to a cen-
tral point, allowing family and friends to make phone inquiries to determine if people 
had registered as safe. This manual, paper-based process comprised three main 
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360 John F. Richardson et al.

components: registration (of impacted persons); inquiries (by family or friends); and 
matching (to identify a match and share relevant information on the impacted 
person). 26  

 The Black Saturday bushfi res 

 The southeastern corner of Australia is one of the most bushfire-prone areas in the 
world. The Wurundjeri people, an indigenous people who traditionally owned the 
lands around what is now Melbourne, recognize as part of the seasonal calendar that 
a “big fire” season occurs approximately every seven years. 27  The area has experienced 
significant bushfires since European settlement, including Red Tuesday in 1898, with 
the loss of 2,000 buildings; Black Friday in 1939, with the loss of 71 lives and 650 
buildings; and Ash Wednesday in 1983, with the loss of 47 lives and 2,000 homes. 28  

 In January 2009, following a prolonged decade-long drought, fi re conditions became 
extreme, with fi res beginning to ignite in areas east of Melbourne in the state of Vic-
toria and continued to burn for several weeks (see  Figure 21.1 ). Saturday, February 7, 
saw extreme temperatures, which climbed to 47° Celsius (117° Fahrenheit), while 
winds gusted at over 100km/h (60mph) and multiple new fi res ignited across the state 
of Victoria. It was described by fi re chiefs at the time as the worst fi re conditions they 
had experienced in a generation. As a result of these fi res, 173 lives were lost, over 
2,200 homes and businesses were destroyed, 109 communities self-identifi ed as being 

  Figure 21.1  Locations of the 2009 victorian bushfires. 29  
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Separation and reunifi cation in disasters 361

impacted by the fi res, and 400,000 hectares of landscape were burnt (twice the size of 
greater Tokyo). Two townships were completely destroyed and others were signifi -
cantly damaged, resulting in loss of access and loss of public utilities to these areas. 
Power and communication diffi culties in most places were restored within two days; 
however, it took two and a half weeks to restore power to one of the destroyed town-
ships. 30  More than 4,500 roadblocks were set up, with some roads closed for over a 
month (Kinglake, Strathewen, Dixons Creek, Steels Creek, and Humevale) in severely 
impacted areas and nearly two months in one case (Marysville). 31  Access to bushfi re 
areas was restricted for safety reasons and to enable Victoria Police to conduct searches 
for missing people and dead bodies. 

  During this period, the Australian Red Cross established the largest NRIS operation 
in its history. Over a two-week period, 22,000 registrations from affected people were 
taken and 21,000 inquiries were made. 32  

 Importantly for the context of peri-disaster separation, at the time of the Black 
Saturday fi res, fi re agencies within Australia had adopted a policy called “prepare, stay 
and defend, or leave early.” This policy advocated that people living in areas at risk 
of a bushfi re should develop a bushfi re preparedness plan in which they would assess 
their capacity to prepare their property for a bushfi re so they could stay and actively 
defend it, or decide to leave early on a day of a high fi re danger to remove themselves 
from the threat. 33  Victoria does not have a mandatory evacuation policy; unless a state 
of disaster is declared, authorities can only advise that people should relocate in the 
face of an emergency threat. 34  

 The  Beyond Bushfi res  study 

  The Beyond Bushfires: Community, Resilience and Recovery  study 35  is a large-scale 
study tracking the health and social consequences of the 2009 Black Saturday 
bushfires. 36  Participants for the research were drawn from residents of 25 commu-
nities in ten locations in rural and regional Victoria. Communities were selected 
on the basis of varying levels of disaster impact, including high-impact (many 
houses lost, plus fatalities), medium-impact (a small number or no fatalities, but 
significant property damage), and low-impact (no evidence of fires being present). 
Contact details for both current residents and those who relocated after the fires 
were obtained through the Victorian Electoral Commission (VEC) (N = 7,693 
adults). These individuals received one personalized letter of invitation, in agree-
ment with the VEC. 

 Various recruitment and engagement efforts were also undertaken to increase aware-
ness and opportunities to participate. Surveys were then conducted between December 
2011 and January 2013, approximately three to four years after the disaster. 37  Survey 
questions gathered data from participants concerning their demographic characteris-
tics; fi re exposure; individual and organizational support networks; mental health; 
general health, wellbeing, and resilience; and attitudes towards their community. Fire 
exposure questions included four specifi c questions relating to separation and reuni-
fi cation. These were developed in collaboration between the Australian Red Cross and 
researchers from a range of universities, agencies, and government departments to 
explore the impacts during and after the bushfi res (including the role of Australian 
Red Cross), and the link between separation experiences and medium- and longer-term 
health consequences. 
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362 John F. Richardson et al.

 Method 

 Participants 

 The original sample consisted of 1,016 individuals; however, 52 participants were 
excluded, as they reported that neither they, nor anyone they knew, nor their property 
were at risk, and therefore were not asked about separation. For the purposes of the 
statistical analyses below, the sub-sample analyzed consisted of 964 adults who lived 
in one of the  Beyond Bushfires  study communities at the time of the bushfires (585 
women and 379 men; average age, 52.8 years). 

 Measures 

 Separation, uncertainty, and reunifi cation 

 Separation was determined by participants’ responses to the question “were you sepa-
rated from close family members during the fire?” Participants who had been separated 
were then asked to recall how long it was before they had accounted for all their family 
members. For the purposes of the logistic regression analyses below, an individual was 
considered “separated” if he or she was separated from a family member and did not 
remain in contact with the individual from whom they were separated (N = 474). 38  
Participants who reported separation were asked to recall the degree to which the 
separation caused them stress, on a scale of 0 (“not at all”) to 10 (“extreme stress”). 
Finally, participants were asked how they found out about the whereabouts of their 
close family members (phone contact, face-to-face, word of mouth, Internet/social 
media, through Red Cross, other). 

 Disaster exposure 

 Participants were asked an array of other questions regarding their disaster experi-
ences and subsequent life events. Among these were whether individuals feared for 
their own life (Yes/No), whether someone close had died as a result of the fires (Yes/
No) and the extent of property loss (from 0, “Nothing,” to 10, “Everything”). 

 Other life circumstances 

 Participants were also asked about possible major life events occurring after the fires. 
For the analyses below, two indices were created, including a count of major life 
stressors (negative changes in employment status, accommodation and/or relationship 
status) and a count of subsequent traumatic events (a natural disaster, not including 
the fires of January and February 2009, a serious accident, or an experience of assault 
or violence). Also, for secondary analyses, participants were asked whether they had 
been diagnosed by a doctor as having any of seven specific chronic health conditions. 39  

 Mental health 

 A variety of self-report measures were used to assess probable mental health outcomes. 
The Patient Health Questions (PHQ-9) were used to assess Major Depressive Episodes 
(MDE); 40  an abbreviated version of the Post-Traumatic Stress Disorder checklist (PCL) 
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Separation and reunifi cation in disasters 363

was also used. 41  The K6 scale was used to index non-specific psychological distress. 42  
Further information regarding the use of these scales, including information on thresh-
olds used, has been reported elsewhere. 43  

 Results and discussion 

 Patterns of separation 

 The number of people who reported separation from close family members is note-
worthy, at over 50 percent. Without other empirical studies, it is difficult to determine 
if this is usual for separations during a disaster. A number of significant and impor-
tant differences between those who reported separation and those who did not were 
observed (see  Table 21.1 ). On average, those who were separated were older than 
non-separated individuals. There are also different distributions of education level 
between the two groups, with the non-separated group having greater numbers of 
both less- and highly educated individuals. As expected, those who were separated 
reported higher disaster impacts (fear for life, loss of someone close, property loss). 
Furthermore, separated individuals also reported more subsequent major life events 
(major stressors and traumatic events). Finally, when controlling for age, separated 
individuals reported more chronic health conditions. 

 Table 21.1  Participant characteristics, by separation

Non-separated
(N = 394)
N (%)

Separated
(N = 570)
N (%)

Difference between groups

Gender
Female 233 (59.1%) 352 (61.9%) z = .81ns

Male 161 (40.9%) 218 (38.2%)

Education
High school or less 151 (38.8%) 190 (33.7%)
Trade/other postsecondary 88 (22.6%) 184 (32.6%) χ2(2) = 11.29***
Tertiary and higher 237 (38.6%) 190 (33.7%)

Regional affectedness
High 237 (60.2%) 392 (68.8%)
Med 66 (16.8%) 111 (19.5%) χ2(2) = 21.88***
Low 91 (23.1%) 67 (11.8%)
Fear for life 171 (44.2%) 317 (56.9%) z = 3.85***
Lost someone close 97 (24.7%) 197 (35.0%) z = 3.37***

M (SD) M (SD)
Age 54.9 (13.6) 51.3 (12.8) t(961) = 4.27***
Extent of property damage 4.2 (4.1) 5.0 (3.9) Odds Ratio = 1.05**
# Major life stressors .6 (.7) .8 (.8) Odds Ratio = 1.48***
# Traumatic events .2 (.4) .4 (.6) Odds Ratio = 1.68***
# Health conditionsa 1.5 (1.3) 1.6 (1.4) Odds Ratio = 1.17**

   *** p ≤ .001;  ** p ≤ .01;  * p ≤ .05;  ns  non-signifi cant 

  a  controlled for age.  
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364 John F. Richardson et al.

 The results show that most people were able to make contact on their own in the 
fi rst few hours after being separated, in person or via phone, but as time passed, other 
methods started gaining importance, including (but not limited to) the reunifi cation 
service provided by the Australian Red Cross (see  Figure 21.2 ). It is important to note 
that some people reported multiple methods of reestablishing contact. In situations 
where greater devastation occurs and there are limited resources available to restore 
power and communications, phone contact may be greatly reduced. Therefore, having 
multiple options of reconnection is vital to identify the whereabouts of family mem-
bers and to support reunifi cation in a timely manner. 

    Extent of separation and stress 

 Factors that may have contributed to the high rate of separation (over 50 percent) 
include the fact that the fires impacted communities in the late afternoon and early 
evening on a weekend, when people may have been out and about for various work 
or social reasons. Conditions were hot, dry, and windy, and the fires developed very 
quickly and moved fast, possibly leaving little time to connect with family members. 
Additionally, people may have actively decided to separate from their families, as 
previous research has found family decision-making in regard to the “prepare, stay 
and defend, or leave early” policy referred to earlier often led men to stay with the 
property while women left the area with children. 44  

 A high number of people (45 percent of those who reported separation) were sepa-
rated from family members for more than 12 hours, some up to two days or more. 45  
The fi res had their major impact late in the afternoon and early in the evening; 

  Figure 21.2   Method of resolution of separation uncertainty over time. Note that individuals 
reported multiple methods which are likely to have occurred at different times. 
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Separation and reunifi cation in disasters 365

therefore, being separated for more than 12 hours meant that people probably spent 
a night not knowing the whereabouts of their family member(s). High levels of stress 
were reported by those separated from family members as a result of the bushfi res (M = 
7.90, SD = 2.70), with nearly half of those reporting separation (45.3 percent) report-
ing the highest level of stress. However, among individuals who did not remain in 
contact, there was no signifi cant correlation between the  length  of unresolved separa-
tion and levels of self-reported stress (r s  = .04, p = .332). 

 Separation during a disaster could have greater stress impacts because of expecta-
tions of constant contact through the use of current technology. Reliance on mobile 
phones has rapidly increased, changing social impacts, spatial mobility, and planning/
scheduling. 46  They have become increasingly common in Australia, especially with 
young people, and for some their use has resulted in addictive behaviors. 47  Therefore, 
within a disaster situation where communications and power (to charge mobile 
devices) are limited or lost, feelings of disconnection and separation may have more 
powerful impacts because of the usual availability of such connections. This highlights 
the importance of taking into account the potential for separation, noting the increased 
dependence on mobile telephony and computing when planning, at both the house-
hold and at the emergency management levels. Household emergency plans need to 
detail how people will act and stay in touch with each other in the event that they are 
separated by the disaster and unable to rely on technology for communication. 

 Medium- and longer-term consequences 

 Earlier findings from the  Beyond Bushfires  study showed that the level of exposure to 
the bushfires, as well as subsequent negative life events (which were also associated 
with exposure) were linked to increased rates of depression, post-traumatic stress dis-
order (PTSD), and general psychological distress. 48  The analyses reported here show 
that separation with uncertainty was also found to contribute to poorer longer-term 
mental health outcomes, including PTSD, three to four years after the disaster. This 
provides empirical evidence for Nager’s 49  suggestion that being separated from family 
members during a disaster can have long-term impacts. 

 In the current case study, longer periods of uncertainty were not associated with 
greater reported stress (probably because even short periods of uncertainty were 
reported to be extremely stressful; see  Figure 21.3 ), but were associated with greater 
mental health issues after controlling for basic socio-demographic factors and disaster 
exposure (see  Table 21.2 ). Separation and length of uncertainty are therefore impor-
tant indicators of risk that can be used by services to identify people who may be in 
need of mental health support. 

  Methods of reunifi cation 

 The most popular method of resolving uncertainty was through phone and face-to-face 
contact. The Red Cross National Registration and Inquiry Service (NRIS) accounted 
for 2.5 percent of participants identifying the whereabouts of family members, and 
the majority of these occurred after one day. The extent of the fires only became fully 
apparent the next morning after the fires, which is when this service could have been 
more readily accessed. As shown in  Figure 21.2 , most people were able to ascertain the 
whereabouts of their family member(s) quickly through means other than the NRIS. 
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366 John F. Richardson et al.

  Figure 21.3   Number of cases of reported separation from close family members (N = 560) with 
extent of reported stress (line). 

 Table 21.2   Predictors of medium-term psychological outcomes (four years post-disaster). Indi-
viduals who reported separation with uncertainty (N = 474)

PTSD MDE Distress (K6)

Odds ratios (95% confi dence interval)

Sex (female) 1.48 (.89–2.47)a 1.10 (.61–1.97) 1.66 (.79–3.47)
Age .99 (.97–1.01) .99 (.97–1.02) .98 (.95–1.00)a
Educational level .89 (.77–1.02)a .93 (.80–1.09) .80 (.66-.98)*
Fear for life in bushfi res 2.27 (1.34–3.84)** 2.46 (1.32–4.6)** 2.06 (.97–4.40)a
Lost someone in bushfi res 1.72 (1.05–2.80)* 1.79 (1.03–3.11)* 2.35 (1.20–4.61)*
Property loss 1.06 (.99–1.14) 1.05 (.97–1.14) 1.06 (.96–1.17)
Major life stressors 2.20 (1.59–3.05)*** 1.76 (1.23–2.52)** 2.02 (1.31–3.12)***
Traumatic events 1.46 (.99–2.14)a .83 (.52–1.32) .89 (.52–1.53)
Length of uncertainty 1.16 (1.02–1.31)* 1.22 (1.05–1.41)** 1.33 (1.10–1.61)**

    ***  p  ≤ .001;  **  p  ≤ .01;  * p 

Efforts to find family members were likely to have been hampered by loss of power 
and communications and by roadblocks that physically prevented contact. It seems 
that when people were not able to locate their family members through their usual 
modes of communication, alternative contact services such as NRIS were used. The 
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Separation and reunifi cation in disasters 367

success rate of inquiries matching registrations was 31 percent over the two weeks that 
NRIS was operated after the Black Saturday Bushfires. 50  This was the highest rate of 
reunification that had ever been achieved by the NRIS. 

   As a result of post-disaster reviews, including the Victorian Bushfi res Royal Com-
mission, the Australian Government and Australian Red Cross undertook improve-
ments and updates to the NRIS. 51  The renamed “Register. Find. Reunite.” service, 
informed by the age of mobile telephony, computing, and instantaneous connection, is 
directly accessible online by the public, which may result in the usage of this service 
increasing. The online component is mainly in place for people living outside the 
disaster-affected area to determine the status of friends and family within impacted 
areas. Services need to be established early to provide certainty and facilitate reunifi ca-
tion. 52  As noted earlier, there are changing societal patterns and behaviors relating to 
immediacy of contact, particularly through social media and mobile telephony. 53  How-
ever, this new system can still be undertaken manually to account for loss of power 
and communications. 

 Limitations and future directions 

 The current study contains a number of limitations. First, participants were reporting 
their recollections of separation and levels of stress several years after the event, with 
the possibility that these recollections may have been affected by subsequent events, 
mental health status, or attachment styles. Furthermore, separation was assessed quite 
broadly in terms of “close family members,” and so detail was lacking on potentially 
important aspects of separation, such as parental and spousal responsibilities. Future 
research should therefore examine patterns of separation in more detail, including 
more precise information regarding the roles and relations associated with multiple 
potential separations (e.g., from spouses, children, friends, etc.). 

 For future research, it would also be useful to understand individuals’ reactions and 
feelings, how they behaved (did they wait; did they try to seek more information; or 
did they converge on the emergency site?) and how they felt after reunifi cation, whether 
their feelings of stress were resolved. Agencies currently advocate that children should 
receive education about potential separation in disaster preparedness programs; these 
results suggest that it may also be benefi cial to prepare adults for that possible sce-
nario. The current registration service “Register. Find. Reunite.” makes use of technol-
ogy improvements, which could increase its future use and accessibility in a society 
where technology-based mediums are constantly accessed and utilized. Also, the abil-
ity to operate the system manually enables utilization in a catastrophic disaster sce-
nario where there is widespread and prolonged disruption to power communications 
and transport networks. 

 Conclusion 

 Separation from family members is a significant issue, creating high levels of stress in 
the short term and, for some, serious longer-term mental health consequences, par-
ticularly for those who experienced longer periods of separation. Despite the increas-
ing connectivity of the community, separation is experienced when there is a loss 
of power, transportation, and telecommunications. Expectations of the immediacy 
of communication can exacerbate the experience of separation for family members. 
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Therefore, it is important to ensure that reunification services are established early and 
promoted widely, in order to reduce stress and the potential for the development of 
post-traumatic stress. This study supports agency policies regarding the importance 
of timely reunification. Technological advances provide an opportunity to increase the 
efficiency, accessibility, and immediacy of reunification services, provided they are not 
also compromised by on-site power and communication failures. 
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