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Abstract 

Emergency management in Ontario is essential for the health and safety of local communities 

living in proximity to nuclear plants and those at risk for contracting influenza viruses.  The 

Provincial Nuclear Emergency Response Plan (PNERP) and Provincial Coordination Plan for 

Influenza Pandemic (PCPIP) are the two plans discussed in this paper.  The plans are examined 

to establish their inclusion of the components of four phases of emergency management: 

mitigation, preparedness, response and recovery.  Missing components of these phases include 

risk mapping, land-use management, technology solutions and many recovery stages including 

rebuilding, re-employment and repair.  Specific challenges faced in both nuclear and influenza 

pandemic emergency management were examined for the purposes of this paper.  These 

included political boundaries, access to information, media, evacuation, quarantine, 

intergovernmental planning, mass prophylaxis, public education and political agendas.  It was 

determined that Ontario should adopt a more structured GIS program to better predict 

disasters and track diseases.   Also, some key recommendations were to create a national 

database to promote information sharing, follow a checklist when deciding on evacuation or 

quarantine policies, ensure proper public education with respect to vaccine distribution and 

have annual revisions of all emergency plans to maintain their importance. 
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1.0 Introduction 

Emergency situations can often be prepared for with intensive planning and proper 

policies in place.  After world renowned incidents such as the Chernobyl Nuclear Power Plant 

accident and the SARS crisis, the need for emergency preparedness policies has become even 

more prominent.  This report will outline the current nuclear and health emergency 

preparedness policies in Ontario, particularly with respect to the local nuclear power plants and 

the recent H1N1 flu outbreak.  Challenges that arise from these sectors will be highlighted.  

Aside from analyzing the current polices, this paper will also suggest policies to further enhance 

the emergency preparedness level in Ontario.   

2.0 Background 

2.1 Chernobyl & SARS – Changes in Policy 

 Two major events have shaped emergency preparedness in the nuclear and health 

fields.  The impact of these events forced policy makers and emergency management 

professionals to revisit plans related to the safety of the public and the environment. 

 After the Chernobyl disaster in April of 1986, many disciplinary changes were made in 

the Soviet Union in the form of personnel changes at senior management levels in the nuclear 

industry (Dodd 1994).  Also, changes were made to the administrative structure of the Soviet 

nuclear power industry in the form of a new ministry – the Ministry of Nuclear Power and 

Nuclear Industry.  In addition, energy policy-makers recommended serious changes to the 

Soviet reactor RBMK design.  One of the most important policy changes that occurred after 

Chernobyl was the reassessment of nuclear station siting policy.  The most important change to 

the siting policy included restrictions on plant proximity to urban areas. Thus, the Soviet Union 
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made several policy changes with respect to reactor technology, reactor operation, and safety 

and siting requirements.  All of the above changes were a part of the Soviet Union’s plan for 

hazard mitigation, which is the first step in successful emergency management.  An important 

aspect that did not change post-Chernobyl was the Soviet Union’s information policy.  Although 

the USSR began to exchange information regarding reactor design, operation and safety with 

other countries, the exchange of information to the Soviet public still remained minimal.  The 

impact of the Chernobyl accident is summarized in a flow chart by Baverstock et al. in Figure 

A1, Appendix A. 

 In the spring of 2003, Toronto was hit with an outbreak of Severe Acute Respiratory 

Syndrome (SARS).  The outbreak resulted in 44 deaths, including three health care workers and 

several unanswered questions with respect to Ontario’s emergency response planning.  One of 

the most significant changes made in Canada following the SARS outbreak was the creation of 

the Public Health Agency of Canada in 2004.  The agency followed several recommendations 

from Dr. David Naylor’s report titled: “Learning from SARS: Renewal of Public Health in 

Canada”, as well as other Canadian and international reports ― for improved federal leadership 

and intergovernmental cooperation on issues related to public health.  In addition, the 

Canadian Pandemic Influenza Plan (CPIP) was also released in 2004 – a direct response to the 

SARS crisis.  Following the release of the CPIP, the first edition of the Ontario Health Plan for an 

Influenza Pandemic (OHPIP) was released in 2005.  Also important on the provincial level was 

the creation of the Emergency Management Unit (EMU) within the Ministry of Health and Long-

Term Care (MOHLTC).  This branch was created as a “direct result of the lessons learned from 

the SARS outbreak and the recommendations contained in the Walker Report” (the Walker 
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report was titled - Initial Report of the Ontario Expert Panel on SARS and Infectious Disease 

Control) (Kort 2005). 

 Since the SARS outbreak, an Emerging Infectious Diseases – Clinical Research Network 

was set up to address the limited real-time research abilities experienced by public health 

management (Tam 2005). 

2.2 Disaster Management Basics 

After conducting a literature review on the important aspects of disaster preparedness 

and management, several recurring conditions came to light.  According to multiple sources, 

the phases of emergency management are mitigation, preparedness, response and recovery 

(Mushkatel and Weschler 1985).  The following principles were chosen to be the most relevant 

from among several sources throughout the literature review process.  

Waugh and Streib describe the four phases of emergency management:  

1. “Hazard mitigation to prevent or lessen the impact of disaster, such as building 

levees or moving people out of floodplains, land-use regulation, risk mapping, and 

safety codes;  

2. disaster preparedness, such as emergency planning and training for responding to 

emergency situations, such as emergency operations plans, emergency operating 

centers, resource management plans, and training and exercises;  

3. disaster response activities to save lives and minimize property damage, such as 

emergency plan activation, activation of emergency systems, emergency medical 

assistance, shelter and evacuation, and research and rescue; and  
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4. disaster recovery activities to return the system to normal, such as debris clearance, 

contamination control, disaster unemployment assistance, temporary housing, and 

facility” (Waugh Jr. and Streib 2006).   

The United States Government Accountability Office released a document that declared 

four basic questions with respect to emergency preparedness and response: 

1. “What is important (that is, what are our priorities)? 

2. How do we know what is important (e.g., risk assessments, performance standards)? 

3. How do we measure, attain, and sustain success? 

4. On what basis do we make necessary trade-offs, given finite resources?” (Jenkins Jr. 

2006) 

Baverstock et al. discussed three principles of long-term emergency management: 

1. “Be integrated and comprehensive (multidisciplinary).  Environmental (radiation), 

health, economic and sociopsychological factors should be addressed together with 

their potential interactions 

2. Anticipate social and psychological response (multistakeholder).  

3. Plan for monitoring and managing long-term change (multidimensional).” 

(Baverstock 2004) 

3.0 Current Applications – Nuclear & Health 

3.1 Nuclear Industry in Ontario 

 Nuclear power has existed in Ontario since the 1960s.  Currently, there are 16 operating 

reactors at three locations in Ontario: Pickering, Darlington and Bruce Power.  Four of these 

reactors are either being refurbished or on long term layup.  Ontario’s total installed nuclear 
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generation capacity is 14,000 MW (Ministry of Energy and Infrastructure 2008).  The Canadian 

Nuclear Safety Commission (CNSC) which regulates nuclear activities in the country has four 

regulatory stages for new plants to go through: 

 Environmental assessment (EA) 

 License to prepare the site 

 License to construct 

 License to operate 

The EA stage also involves public input and attempts to ensure the protection of human health 

and the environment.  The Operating License stage consists of the Final Safety Analysis Report 

and the CNSC looks at this along with other information to ensure the plant will operate safely.  

During this stage, the CNSC will also review policies and procedures for: 

 “operating and maintaining the facility 

 handling nuclear substances and hazardous materials 

 preventing and mitigating any effects on the environment, health and safety resulting 

from plant operation 

 helping off-site authorities with emergency preparedness activities 

 physical and nuclear security” (Ministry of Energy and Infrastructure 2008) 

3.2 H1N1 Influenza in Ontario 

 In June 2009, the World Health Organization declared the swine flu as the first 

pandemic to hit the world in 41 years. The swine flu, also referred to as the H1N1 virus is a new 

mutation that is not only affecting high risk groups, but young health people as well.  Similar to 

other flu’s, the H1N1 virus is a respiratory illness that weakens the immune system.  Dr. David 
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Butler-Jones, Canada’s Chief Medical Officer of Health stated that “knowledge is our best 

defence” (CBC 2009) when confronted with questions regarding the H1N1 virus.  Health 

Minister Leona Aglukkaq called a news conference in May 2009 to outline a citizen readiness 

campaign which consisted of simple precautions such as regular hand washing, avoiding outings 

when sick and washing often touched objects such as door handles.  The government has the 

authority to quarantine sick people if necessary.  The pandemic preparedness plan calls for 

quarantine at various WHO stages of the pandemic.  If phase six of the WHO pandemic alert 

scale is reached, the following actions may take place: 

 Cancellation of public gatherings 

 School closures 

 Change priority target groups for vaccination 

 Obtain extra supplies to provide medical care at non-traditional sites and open non-

traditional sites as needed 

 Monitor capacity of mortuary and burial services as well as need for social and 

psychological services for families of victims (CBC 2009) 

The H1N1 vaccine will be ready for distribution in Canada in October of 2009.  The Health 

Minister stated that the government will pay 60 percent of the $400 million contract awarded 

to GlaxoSmithKline.  According to the MOHLTC, there are 4,037 confirmed cases of the H1N1 flu 

virus as of August 15, 2009.  As of August 19, 2009, there have been 22 deaths due to the H1N1 

virus (Ministry of Health and Long-Term Care 2009). 
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4.0 Ontario Provincial Nuclear Emergency Response Plan (PNERP) 

The PNERP was created by Emergency Management Ontario (EMO) and the Ministry of 

Community Safety and Correctional Services.  It begins by highlighting the Emergency 

Management and Civil Protection Act as the main piece of legislation which requires and 

authorizes the creation of a plan.  The PNERP also highlights the difference between the 

provincial and federal government’s responsibilities.  The Province of Ontario is mainly 

responsible for the off-site consequences and response to nuclear emergencies while the 

federal government is responsible for the on-site issues.  The PNERP clearly states that in a 

nuclear emergency, the Province will take the lead role in the management of the off-site 

response.  “The aim of the Province of Ontario, in the event of a nuclear/radiological 

emergency, is the protection of the health, safety, welfare and property of the people of 

Ontario and the protection of the environment” (Emergency Management Ontario 2009).  The 

role of the Lieutenant Governor in Council (LGIC) is defined as the person who will prepare an 

emergency plan for emergencies at nuclear facilities.  The Nuclear and Radiological Emergency 

Response Planning Structure can be found in Figure B1, Appendix B.   

The PNERP also outlines the legislative responsibilities for nuclear emergencies with 

respect to federal, provincial and municipal government levels.  The roles and responsibilities of 

the federal government are emphasized including the stipulations that must be adhered to for 

the various Acts at the federal level.  The roles of Health Canada and the Canadian Nuclear 

Safety Commission (CNSC) are identified in this section of the PNERP also.  In addition, the 

Constitution Act makes another clear definition of the difference in roles between the 

provincial and federal governments.  It states that “the federal government maintains exclusive 
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jurisdiction over the regulation of nuclear energy in Canada.  The province has exclusive 

jurisdiction for matters of property and civil rights in the province and for all matters that affect 

the public health, safety and environment of the province” (Emergency Management Ontario 

2009). 

 The plan also identifies Guiding Principles which include programs for public education 

and a policy of truth when providing information to the public and media.  In general, the 

PNERP provides the following guidelines with respect to nuclear and radiological emergency 

response planning: general and legal, planning basis and concepts, preparedness for nuclear 

and radiological emergencies, emergency response structure and functions, operational 

responsibilities and provincial operational response strategy.  The annexes provide more 

detailed guidelines for more specific aspects of emergencies such as the use of community 

facilities, public education, initial notification and venting of containment.  In addition, the 

responsibilities of various organizations such as the Ministry of Community Safety and 

Correctional Services, CNSC, Ministry of Health and Long-term Care (MOHLTC), Ministry of 

Environment (MOE) and nuclear installations/establishments are highlighted.  Each 

organization’s responsibilities are listed with respect to preparedness, provision of personnel, 

response, training and exercises, infrastructure and study and research. 
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 The following table describes how the PNERP addresses the four phases of emergency 

management.   

Table 1: PNERP summary with respect to four phases of emergency management 

 Mitigation Preparedness Response Recovery 

Found in 
PNERP 

-venting 
-evacuation 
-legislative 
responsibilities  
-potential 
hazards 
-structural 
measures: 
reactor 
containment, 
vacuum buildings  

-protective/precautionary 
measures 
-exposure control  
-ingestion control 
-public alerting 
(when/where) 
-stockpiling for thyroid 
blocking medication 
-emergency information 
-sheltering, community 
facilities 
-evacuation 
-operation plans 
-training 
-exercises 
-communication plan 
-protective action levels 
(PALs) 

-roles of 
different 
organizations, 
individuals, 
response 
centres 
-activation of 
emergency 
plans 
-emergency 
medical 
assistance 
 

-contamination 
control 
-minor mention 
of financial 
disaster 
assistance and 
compensation 
(mostly in 
Nuclear Liability 
Act) 

Not found 
in PNERP 

-non-structural: 
nuclear 
regulatory 
stages, land-use 
management, 
public input, EAs 
-risk mapping 
-technology 
solutions 
-insurance 
 

-casualty prediction 
-public warning 
mechanisms 

 -disaster 
unemployment 
assistance 
-return to 
normal 
-debris 
clearance 
-temporary 
housing 
 

 

5.0 Provincial Coordination Plan for Influenza Pandemic (PCPIP)  

 The most recent version of the Ontario Health Plan for an Influenza Pandemic (OHPIP) 

was released in 2008 as the fifth iteration to the original plan which is updated annually.  It is a 
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lengthy document consisting of 22 chapters.  It was created by the Emergency Management 

Unit (EMU) of the Ministry of Health and Long-Term Care (MOHLTC).  The OHPIP focuses on 

pandemic planning for the health sector while the PCPIP will focus on planning outside the 

health sector to maintain critical infrastructure and meet human needs, similar to the PNERP’s 

goal of off-site emergency planning (Emergency Management Unit 2008).  The PCPIP (also 

developed by EMO) provides information on pandemic planning from sources such as the 

WHO.  The six phases for influenza pandemic planning are described as taken from the WHO 

Global Influenza Preparedness Plan, 2005.   In addition, collaboration between provincial, 

federal and international resources resulted in a table outlining the potential impacts of a 

pandemic influenza outbreak.  The Office of the Chief Coroner (OCC) will have significant 

involvement at the beginning stages of an outbreak and must abide by the laws governed in the 

Coroners Act.  The PCPIP states that “the OCC, through the Ministry of Community Safety and 

Correctional Services, will be actively involved provincially and regionally, along with other 

stakeholders, in providing input into the prevention, mitigation, preparedness, response and 

recovery for an influenza pandemic” (Emergency Management Ontario 2006).  The PCPIP 

outlines the Provincial Emergency Response Structure which can be found in Figure B2, 

Appendix B. 

 Similar to the PNERP, the PCPIP identifies the roles and responsibilities of agencies and 

individuals at the federal, provincial and municipal levels.  “The aim of the PCPIP is to 

coordinate the provincial response during an influenza pandemic, with the emphasis on 

supporting the health care sector, and coordinating responses to all other impacts and 
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consequences” (Emergency Management Ontario 2006).  The PCPIP outlines the possible 

consequences of an influenza pandemic emergency as seen in Table C1, Appendix C.   

 The following table describes how the PCPIP addresses the four phases of emergency 

management. 

Table 2: PCPIP summary with respect to four phases of emergency management 

 Mitigation Preparedness Response Recovery 

Found in 
PCPIP 

-legislation 
-infection 
prevention 
guidelines 

-potential hazards 
-public alerting 
-casualty 
prediction 
-emergency 
operation plans 
-vaccine 
stockpiling 

-emergency plan 
activation 
-minor 
evacuation/shelter 
details 

-loans for 
businesses and 
business 
operation 
restoration 
-federal funding 
to Ontario 
 

Not found in 
PCPIP 

-risk mapping 
-risk reduction 
advertising 
-insurance 
-technology 
solutions 

-public warning 
mechanisms 

-quarantine -return to normal 
-unemployment 
assistance 

 

6.0 Challenges & Recommendations 

After reviewing the policies for both nuclear and flu pandemic preparedness in Ontario, 

various challenges are evident.  For a summary of the various recommendations, refer to Tables 

D1-D6, Appendix D. 

6.1 Political Boundaries & GIS Technology 

The Environmental Systems Research Institute released a document regarding 

geographic information sciences (GIS) and emergency preparedness and response.  After 

reviewing the advantages that GIS can have in the emergency preparedness field, it was clear 

that both the nuclear and health plans could benefit from GIS.  While both plans are meant to 
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mitigate against disaster, organize response and recovery efforts and provide relief, they are 

administered within politically defined boundaries (Radke 2000).  Radke et al. stated that 

“geographic information and the systems within which it is collected and managed have 

particular utility in modeling and analysis, which transcend political boundaries while providing 

the necessary structure for assisting the implementation of policy within administrative areas.”  

In terms of land use, geographic information science can be used to map boundaries and 

develop predictive and operational models.  Although emergencies stem from natural and 

human-induced disasters, GIS can be applied to all of these problems to assess risk, evaluate 

preparedness and assist response.  GIS can be utilized in the form of data acquisition and 

integration, data ownership, access, liability issues and interoperability (Radke 2000).  After 

learning from disasters like Chernobyl and SARS, GIS technology could assist in preventing or 

reducing risk to human life and the environment, damage and loss and even shorten recovery 

periods.  

In relation to the recent H1N1 outbreak, GIS technologies could be used to aid 

epidemiologists with mapping and spatial analysis tools to track the spread of the illness.  

Radke et al. state that “with GIS it is much easier to combine epidemiology data and ecological 

data to model and predict disease spread and transmission. This data integration is essential if 

we hope to mitigate epidemics through better health policy planning.”  The following are 

examples of health-related epidemics that have made use of GIS: studies that measure lead 

hazards, exposure to electromagnetic fields and projects that monitor air and water-borne 

diseases (Radke 2000).  For example, GIS was used in a Lyme disease study in Maryland as well 
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as a malaria surveillance program in Israel (Radke 2000).  GIS tools collected data such as soil 

type, geology, forest distribution and breeding sites of mosquitoes.   

 With respect to nuclear emergencies, GIS technologies could be used to map 

population data, wind directions and speeds, residential and green space locations to help with 

evacuation procedures and chart the magnitude of the disaster.  It is essential that GIS 

programs continue to be updated and advanced.  It would be in Ontario’s best interest to 

include clear guidelines within their emergency preparedness policies that set out a specific 

Ministry (such as the Ministry of Environment) to lead the GIS research and programs that 

would assist in each phase of emergency management.   

6.2 Access to Information 

 In addition to the need for more advanced geographic information system technologies, 

the province must continue to advance health care technologies.  One of the major challenges 

that emergency management planners are faced with is the delay in research and access to 

information.  It is therefore essential to continue with Ontario’s eHealth initiatives and strive to 

complete electronic health records (EHRs) in the province to facilitate easy access to patient 

information in the event of an emergency.  Furthermore, eHealth Ontario is striving to reduce 

wait times in emergency departments which would of course be a great advantage in the event 

of an unexpected disaster. 

6.3 Media 

The release of information to the media is vital in the event of an emergency whether it 

is nuclear or health related.  The PNERP states that “a policy of truth and openness should be 

followed in providing information to the public and media during a nuclear or radiological 
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emergency” (Emergency Management Ontario 2009).  Under the Emergency Response 

Structure and Functions section, the PNERP specifies that the Emergency Information Section is 

responsible for issuing news releases and other public information to the media on the 

province’s behalf.  This section is also responsible for monitoring the media and public’s 

perception of and reaction to the emergency situation.  In addition, the International Atomic 

Energy Agency (IAEA) has created an International Nuclear Event Scale (INES) which is used 

when reporting nuclear events between nuclear installations and to the public and media.  

However, in order to avoid confusion, the province cannot use the INES to make notifications as 

specified in the PNERP.  The goal of the public direction sector of PNERP is to direct and guide 

the public with regard to protective measures to ensure safety and welfare.  Emergency 

Bulletins will be issued through the broadcast media to the public immediately following an 

incident.  In the event of a nuclear emergency, the Provincial Emergency Operations Center 

(PEOC) will be responsible for the release of emergency bulletins.  The Provincial Chief 

Emergency Officer (PCEO) is responsible for issuing emergency information. The main functions 

of the Emergency Information Section in the PNERP include: 

• “Issue news releases and other public information products on behalf of the province, 

to the media and provide information on the emergency, and on measures the province 

is taking to deal with it; 

• Coordinate news conferences on behalf of the province and provide supportive 

documents for provincial spokesperson; 
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• Monitor media and public’s perception of, and reaction to the situation and keep the 

Command Section (of the Provincial Emergency Operations Centre) and the local 

Emergency Information Centre informed; 

• Provide information on the emergency, and the province’s response to it, to ministries 

and other stakeholders not directly involved in the emergency response; 

• Identify rumours and counter them; 

• Provide key messages and information to activated call centres.”  

 (Emergency Management Ontario 2009) 

The PCPIP designated the Chief Medical Officer of Health as the provincial media 

spokesperson.  The province also has an Emergency Information Section (EIS) which consists of 

communication specialists from provincial and federal ministries, the Premier’s Office and 

Cabinet.  The EIS is responsible for issuing news releases and providing information to the 

media.  The Public Communications section of the PCPIP clearly states the roles and 

responsibilities of the MOHLTC, public health units and other groups with respect to 

communications in the event of an emergency. 

Both the PNERP and PCPIP have designated chief roles which will act as media 

spokespersons.  However, there are several groups that must interact with each other in order 

to convey the proper information to the media and public without distorting facts.  Both the 

nuclear and health sector must ensure clarity in the roles and responsibilities related to 

communication and the media in the event of an emergency. 
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6.4 Intergovernmental Planning & Interoperability 

In both the nuclear and health emergency plans, the Province of Ontario is designated 

as having the largest role.  However, essential communication must be maintained between 

federal, provincial and municipal levels.  The United States Government Accountability Office 

(GAO) stated that there are three main challenges to improving interoperability for emergency 

first responders: 

 Identifying the problem 

 Creating standards and goals with respect to interoperability performance that 

emphasize differences in state, regional and local needs 

 Defining the roles of federal, state and local governments (Jenkins Jr. 2006) 

The importance of technology and compatibility come to the forefront in emergency situations 

especially after disasters such as Hurricane Katrina.  Various state and local responders came to 

the Katrina aftermath to help in the emergency response, however, each had their own 

technology, often not compatible with one another.  To avoid similar problems in the future, 

the GAO recommends a national database be established for all responders to find 

interoperable communications frequencies and other information in one place.  This would also 

promote information sharing among various organizations and levels of government. 

 In addition to a shared database, the government must clarify the roles of various 

departments mentioned in all of the preparedness plans.  In addition to the MOHLTC and 

Ministry of Energy and Infrastructure, the various groups mentioned have been Emergency 

Management Ontario, Emergency Management Unit and the Provincial Emergency Operations 

Center.  Although the PNERP and PCPIP outline the roles of various ministries, the roles of the 
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above mentioned organizations are unclear.  These responsibilities should be clearly 

summarized in all preparedness plans and in some cases, redundant procedures may be 

eliminated to make plans more efficient. 

6.5 Nuclear - Evacuation 

Perhaps more pertinent to the nuclear sector, the evacuation of towns and surrounding 

areas is a part of the PNERP.  The contiguous zone or the zone immediately surrounding a 

nuclear installation will have priority evacuation rights due to the closeness to danger.  Within 

the area of exposure control, evacuation is part of the PNERP’s protective action.  In addition, 

the Joint Traffic Control Centre (JTCC) manages the traffic impact from potential evacuations to 

avoid chaos on the roads.  A public alerting system developed under the PNERP also includes 

evacuation alerts to the contiguous zone population.  Kendra et al. state that “evacuations 

open up planning and policy questions that extend beyond the technical challenges of road 

capacity and infrastructure, so that despite the vast body of evacuation ‘how to’ knowledge, 

there are many remaining needs for research and policy guidance” (Kendra 2008). 

Lessons learned from the Chernobyl disaster proved that the evacuation of the town of 

Pripyat resulted in socio-economic and psychological problems that decision-makers at the time 

were not prepared for.  Pripyat was the largest city closest to Chernobyl with a population of 

approximately 50,000 – all of whom were evacuated within 40 hours of the accident 

(International Atomic Energy Agency 2005).  Within a few weeks of the accident, more than 

100,000 people were evacuated from the most contaminated areas in Ukraine and Belarus 

(International Atomic Energy Agency 2005).  The evacuation of these people did result in 

relatively small thyroid doses from radioiodines because of the short time exposure (Bennett 
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2006).  However, due to the abrupt evacuation of thousands of people, citizens lost their 

homes, life savings, ties to family and friends and employment.  The psychological problems 

that resulted from this mass evacuation and displacement of people has not even been 

researched enough to document the extent of the consequences of mismanaged evacuation.  

Many believe that the health problems resulting from the socio-economic misfortunes and 

psychological stresses of the evacuation exceed the radiation-induced health problems among 

the evacuated population. 

Kendra et al. discuss the issue of ‘fantasy documents’.  They define these documents as 

“catastrophic response plans whose purpose is to convince or reassure rather than to guide 

actual activities” (Kendra 2008).  Perrow describes fantasy documents as “generous and 

unrealistic assumptions of how organizations will perform in a crisis” (Perrow 1999).  

Evacuation plans often fall under the fantasy document label because of incomplete data and 

many unknown factors that are often overlooked in order to reassure people that a reliable 

plan exists. 

 Since the controversial mismanagement of the Hurricane Katrina victims, the issue of 

evacuation policies has become more important.  One of the assumptions that emergency 

planners make is that evacuees should soon be able to return to their homes.  However, in 

most cases, the evacuation is a response function and the return is a recovery function (Kendra 

2008).  This means that the return to a devastated area may not always be so prompt and that 

huge recovery efforts must coincide with evacuation response efforts in order for people to 

successfully return to some sense of normalcy.  The nuclear industry must learn from previous 

disaster evacuations and apply different procedures to prevent further problems. The province 
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should review the PNERPs evacuation plan and ensure that it is not just a fantasy document.  

The following assumptions that Kendra et al. list should be taken seriously and used as a 

checklist: 

 “divergent and uncoordinated warnings from multiple sources will have no impact on 

evacuation success 

 people have their own means of transportation, as well as the available funds needed to 

finance evacuation-related travels for an unspecified period 

 those persons who do not have the ability to evacuate on their own can be easily 

removed from danger by readily available busses and drivers 

 hospitals and nursing home officials will automatically and always take care of those 

patients and elderly residents who cannot fend for themselves 

 a basic complement of infrastructure and services will be in existence such as adequate 

flood protection for the sites which function as staging areas for the busses to be used 

in the evacuation of non-drivers 

 athletic stadiums and other facilities that are used for shelters of last resort have 

sufficient structural integrity 

 adequate fuel supplies will exist along evacuation routes” (Kendra 2008) 

These assumptions are usually not realistic and careful decision-making regarding evacuations 

must take this into account. 

6.6 Health - Quarantine 

 Similar to the issue of evacuation, people that are forced into quarantine also have 

personal issues that become more apparent.  Once in quarantine, people are forced to be 
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absent from their jobs and therefore their salaries will also be on hold.  The government can 

prohibit travel to or from specific areas in order to protect the health and safety of individuals.  

This is allowed under the Emergencies Act.  This act also allows the government to instruct 

individuals to vacate a specific area.  Under the Quarantine Act, border services can hold a 

person until the potential health threat passes.  In any situation, the government should 

compensate individuals for lost time and pay and any expenses involved in the quarantine 

process. 

6.7 Health - Mass Prophylaxis & Public Education 

 The PCPIP identifies that the MOHLTC is responsible for the designation of antiviral 

priority groups and development and implementation of vaccination programs.  The PHAC is 

required to acquire the influenza vaccine and antiviral drugs and coordinate the supply.  It is 

essential for the province to properly inform the public of the risks involved with taking 

influenza vaccines.  Many people are against various ingredients within vaccines due to 

rumours or improper information.  This misinformation often convinces people to refrain from 

receiving essential medication.  The province must advertise the importance of influenza 

vaccines and target the risk groups (in the case of H1N1, every person is at risk) to minimize the 

number of cases.  In addition to proper information with regard to vaccinations, the province 

must also provide the public with clear and concise information about the flu strain (H1N1 as 

the most recent threat).  Several people had misconceptions about pork products after the 

strain was labelled the swine flu.  Furthermore, people were under the impression that the 

H1N1 strain was only a threat to the elderly and pregnant woman, the usual risk groups for 

influenza strains.  However, it has proved to be detrimental to young people and those in good 
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health as well.  These misconceptions must be properly conveyed to the public by ad campaigns 

and accurate reporting. 

6.8 Nuclear - Venting 

The Pickering, Bruce and Darlington nuclear plants are equipped with containment 

structures capable of enclosing radioactive material released from an accident for a certain 

amount of time.  CANDU reactors are also equipped with vacuum buildings where any 

radioactive steam from multiple reactors is vented from containment to the vacuum building to 

avoid any release to the environment.  In the event of a large leak, steam and water from the 

reactor containment would be vacuumed into the vacuum building to stop the pressure from 

rising around the reactor.  The steam would be condensed and cooled in order to keep the 

containment and vacuum buildings at sub-atmospheric, more stable pressures.  After a few 

days of stabilization, many of the radionuclides would decay.  Following this, the vacuum 

building would slowly release the contents of the building through filters which would trap 

most of the dangerous material (Ministry of Energy and Infrastructure 2008).  These releases 

would be controlled and in line with strict procedures set out by the CNSC.  However, in the 

rare situation where the radiation leak is immense and pressure build-up is too large, a more 

immediate venting system would be required to relieve the pressure that could cause further 

destruction.  In this case, a different venting procedure would have to be used but permissions 

would be required from the province, CNSC, Health Canada, the nuclear installation and the 

community affected.  Without an alternative venting procedure in place, several delays could 

result in the process of consultation with the above-mentioned parties.  When the pressure of 
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the reactor containment area is rising, time is of the essence and plans must be in place to 

ensure safety. 

6.9 Disaster Management on the Policy Agenda 

 One of the biggest challenges that emergency management policy makers face is 

bringing the topic onto the political agenda.  It is difficult to steer the government’s attention to 

disaster preparedness when there are other pressing issues that are currently occurring.  

Disasters are not common and unplanned and it is thus difficult for governments to place 

emergency management policies as a priority on the agenda.  One of the main incentives 

governments have to pay attention to emergency management is unfortunately the witnessing 

of disasters unfolding in other jurisdictions.  These events are often reminders of what could 

happen in Ontario and disasters such as Hurricane Katrina, California wildfires, Three Mile 

Island and Chernobyl do propel governments to revisit their emergency management policies.  

However, in the absence of these events, it is difficult to convince governments to allocate 

resources for disaster preparedness. 

 Citizens in general are usually not concerned with demanding more emergency 

management services (Prater and Lindell 2000).  With the lack of public demand on local 

governments, it is again challenging for local governments to prioritize emergency management 

(Wright and Rossi 1981).  The biggest weakness lies in the local government since most of the 

financial costs are endured by insurance companies and other levels of government.  Local 

governments have weak economic incentives to invest in the prevention or reduction of 

disasters (Wamsley and Schroeder 1996).  To keep emergency management on the political 

agenda, it is essential to have annual reviews of preparedness plans in Ontario.  In addition, 
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local communities should have emergency management committees which remain engaged in 

the safety issues of their jurisdictions and which remind their local politicians of the importance 

of up-to-date emergency management services. 

6.10 Public Alerting 

 After the recent tornadoes that swept through Ontario, the lack of proper warning 

systems became apparent.  The PNERP includes a section that discusses public alerting, 

however, it does not go into detail about how the public will be alerted.  The plan only specifies 

what areas should be notified and when.  The recent tornadoes devastated hundreds of 

homeowners, several of which were unaware of the incoming storm.  There were no sirens in 

place and many warnings were released through the radio and television only 15 minutes 

before the storm hit.  The Province should establish a proper public warning system for 

emergencies such as tornadoes, earthquakes and nuclear events.  This could be in the form of a 

siren or other system that will alert people who are not in the proximity of a television or radio.  

Following the storm, Premier Dalton McGuinty suggested that authorities should look into alert 

systems that will better warn the public in the event of an emergency.  A representative from 

the Ministry of Public Safety stated that they were looking into introducing a national public 

alert system.  A Toronto storm chaser, Mark Robinson stated that Environment Canada 

successfully releases warnings, however there is no infrastructure in place to get these 

warnings out to the public (Freeman 2009). 

7.0 Conclusion  

 Both the PNERP and PCPIP are extensive documents that cover many bases with regard 

to emergency preparedness in the nuclear and health sectors.  However, the information in 
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both documents remains hypothetical with too many ‘should’ statements instead of more 

assertive instructions.  In order to avoid becoming ‘fantasy documents’, there are several 

recommendations that would enhance the plans.   

 A specific GIS department responsible for disease tracking, mapping and spatial analysis 

would be of benefit to all emergency management personnel.  A dedicated team with these 

responsibilities would provide a stable source of information for researchers and most 

importantly, this information would be readily available in times of emergency.  In order to 

facilitate an established GIS system, the province’s access to information must be user-friendly 

and manageable.  This can only be accomplished with the continued efforts of Ontario’s 

eHealth strategy to complete electronic health records and reduce wait times.  When reviewing 

both plans attempts at information disclosure to the public, the number of committees and 

individuals responsible for communications became confusing.  It is recommended that roles 

and responsibilities be clarified and even minimized if there is redundancy to avoid confusion 

and ensure proper information is released to the media and public.  On a similar note, to 

enhance intergovernmental communication, a nationwide or province wide database for 

emergency management would make the system more efficient, reduce redundancy in roles 

and responsibilities and promote information sharing. 

 When reviewing past experiences with mass evacuations such as the town of Pripyat 

near Chernobyl, it became apparent that the province of Ontario must be careful when 

considering any evacuation plans in the event of a nuclear emergency.  Kendra et al.`s list of 

assumptions should be used as a checklist when considering evacuation plans.  These 

assumptions should be factored in to the decision-making process.  Similar to the 
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recommendation for evacuation procedures, quarantine policies must keep socioeconomic 

factors into account such as lost time compensation and other expenses.  Similar to the 

accurate reporting criteria for media representation in a nuclear or health emergency, the 

government must provide adequate public education with regard to influenza vaccinations.  

The PCPIP should include a section instructing communications representatives on how to 

convey the beneficial and harmful characteristics of a new vaccine to the public. 

 The issue of venting nuclear reactor containment areas is of crucial importance, 

especially when time is limited in an emergency situation.  Alternate venting procedures should 

be documented in the event of a large leak to avoid wasted time in the event of such an 

emergency.  Finally, efforts must be made to ensure that emergency management policies get 

on the political agenda.  This can be done by having annual reviews of such policies and 

encouraging communities to build emergency management committees to push their local 

politicians to address issues of preparedness. 

 Various Canadian senate reports on preparedness have indicated that Canada would be 

just as unprepared for a disaster similar to Hurricane Katrina and that this kind of disaster is 

possible in Canada (Senate 2000) (Senate 2004).  Many blame lack of political support, 

intergovernmental and coordination failures as the main problems during the aftermath of 

Katrina.  In fact, Schafer et al. state that “the Hurricane Katrina response has become a 

textbook example of how well-funded but uncoordinated relief capabilities of local, state, and 

federal agencies can be ineffective” (Schafer 2008).  To effectively decrease losses resulting 

from disasters, governments should be open to these recommendations as well as several 
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other advances that can be made in the development of better emergency management 

policies.  
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Appendix A 
 
Figure A1: Impact of the Chernobyl Accident (Baverstock 2004) 
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Appendix B 
Figure B1: Nuclear and Radiological Emergency Response Planning Structure (Emergency 
Management Ontario 2009) 
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Figure B2: Provincial Emergency Response Structure (Emergency Management Ontario 2006) 
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Appendix C 
Table C1: Potential Impacts of a Pandemic Influenza Outbreak (Emergency Management Ontario 2006) 
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Appendix D 
Table D1: Recommendation for Political Boundary Challenges 

Political Boundaries

GIS Technology
Pro

• Modelling and analysis 
that go beyond political 
boundaries

• Mapping, predictive and 
operational models

• Risk analysis, data 
acquisition, spatial 
analysis tools

• Population data, wind 
direction/speeds, disease 
tracking, location 
tracking

Con

• Costly to set-up  in terms 
of labour, supplies, 
equipment

• If not planned in 
collaboration with other 
databases, technology 
may be incompatible

Feasibility

• GIS is applicable to all 
kinds of disasters and has 
been used in various 
countries to prepare for 
emergencies

• Benchmarking with 
existing programs in the 
U.S. would further 
validate the pros

Recommendation

• Province should 
implement a GIS 
program dedicated to 
emergency preparedness 
within a Ministry (i.e. 
MOE) or group like the 
EMO

• This would be a 
department solely 
responsible for the 
research and 
development of GIS 
systems for information 
sharing in Ontario
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Table D2:  Recommendation for Better Intergovernmental Planning 

Intergovernmental Planning & Interoperability

National/Provincial Database

Pro

• Better communication 
among various 
organizations and 
levels of government

• Common technology
• Easier access to 

information
• Better information 

sharing
• Less confusion and 

redundancy

Con

• Cost to implement
• Incompatible software 

and other technologies 
if not planned properly

Feasibility

• Programs exist such as 
the foodborne disease 
network in the U.S. 

• Ontario could begin by 
researching existing 
databases 

Recommendation

• Ontario should initiate 
a province-wide 
database to promote 
information sharing 
and  also collaborate 
with GIS researchers

• MOE, MOHLTC or 
EMO should be 
responsible
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Table D3:  Recommendation for Evacuation/Quarantine Policies 

Evacuation/Quarantine

Revision of Policies
Pro

• Reduction in common 
assumptions that 
evacuees will always 
have adequate supplies, 
transportation, shelter

Con

• No harm in revisiting 
the existing policies

• Creation of more 
‘fantasy documents’

Feasibility

• Can fit in to the agenda 
for review by policy 
makers

• Learn and benchmark 
from the results of 
previous evacuations

Recommendation

• EMO should revisit 
evacuation and 
quarantine policies and 
keep previous 
examples/assumptions 
in mind when changing 
policy
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Table D4:  Recommendation for Challenge of Mass Prophylaxis 

Mass Prophylaxis

More Public Education
Pro

• Better overall 
awareness of vaccine 
safety

• Address rumours and 
myths

• Increase vaccination 
rates to decrease 
overall infection

Con

• Opposition groups 
• Potential protests in 

response to ads

Feasibility

• Similar to ads for 
West Nile virus and 
other influenza 
vaccines – aim is to 
educate the public

• Approval process 
would be similar as 
other Health Canada, 
MOHLTC ad 
campaigns

Recommendation

• Government of 
Ontario should 
release more 
television and radio 
advertisements 
regarding H1N1 
vaccinations

• Address the safety 
and efficacy of the 
vaccine
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Table D5:  Recommendation for Nuclear Venting Challenge 

 

Venting

Enhanced Policy
Pro

• Better preparedness 
for extreme 
emergency

• Less time wasted 
waiting for 
permissions from 
government, facility

Con

• Those opposed to 
nuclear power may 
protest due to 
elevated levels of 
radioactive material 
to be released

Feasibility

• Difficult to address 
due to release of 
radioactive materials 
in environment

Recommendation

• The Ministry of 
Energy and 
Infrastructure, 
nuclear facilities, 
CNSC, Health 
Canada, MOHLTC 
should collaborate 
and revisit venting 
policy and address 
the issue of a large 
leak
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Table D6: Recommendation for Public Alerting System 

Public Alerting

Provincial Warning System
Pro

• Better preparedness 
for local community

• In the event of a 
weather or nuclear 
emergency, more 
time for people to 
evacuate or go to safe 
areas

Con

• Cost to implement
• Expensive systems 

that fail to warn 
promptly

Feasibility

• Southern states and 
other storm-prone 
states in the U.S. have  
systems in place that 
can be researched 
and used as starting 
points

Recommendation

• Province should 
establish a public 
alerting system aside 
from television and 
radio sources

• Responsibility of 
Ministry of 
Community Safety 
and Correctional 
Services and EMO

 


