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Executive Summary
In November 2015, the Town of Amherstburg examined its current preparedness levels
for a nuclear emergency at Fermi 2 boiling water reactor located in Southeast Michigan.
The Town is a designated municipality under the Provincial Nuclear Emergency
Response Plan (PNERP) and analysis showed that it could not appropriately respond to
a nuclear emergency as identified in the PNERP or its own Nuclear Emergency
Response Plan.
The guiding document for nuclear emergencies in Ontario is the PNERP and it was
discovered that the PNERP prescribes that Ontario nuclear facilities provide both
financial and in-kind support to their designated municipalities. There are a number of
inequities in the PNERP with regard to how Amherstburg and other designated
municipalities are treated. Existing agreements indicate financial and in- kind
contributions are upwards of $100,000 to $500,000, with the exception of Amherstburg.
The Town of Amherstburg currently receives only a $25,000 CAD non-legally binding
contribution from Fermi 2 and there is no in-kind services provided due to its cross
border position.
Amherstburg finds itself in a very unique situation located only 16km’s away from Fermi
2 on the shore of Lake Erie, in the state of Michigan. The Town believes that the
residents in Amherstburg and the surrounding area deserve a similar nuclear
preparedness model as those of other Ontario municipalities.
Research suggests that there are a number of other guiding documents, such as the
Stafford Act (US), and the Emergency Management and Civil Protection Act (EMCPA)
that already address the challenges a cross border nuclear incident could have on both
countries. While these documents do exist, disaster risk knows no national boundaries,
so the ultimate question is how do we effectively manage cross-border risk? This could
be achieved with non-legally binding arrangements such as intergovernmental meetings
and strategic frameworks, or through more explicit treaties. The establishment of
common guidelines, synchronization of terminologies, and sharing of information are
some of the first steps in harmonizing cross-border risk assessment and bringing
Canada and the US together for this common cause.
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Scope and Methodology
Amherstburg finds itself in a unique circumstance being within the primary zone of a US
nuclear facility. This exceptional situation poses significant challenges with respect to
disaster planning and governmental support.
This paper establishes the history and current economic interests of Amherstburg
identifying vulnerabilities and the impact a nuclear incident would have on the Town. It
recognizes Fermi 2’s past history of a near meltdown and current hazards with aging
infrastructure and an impending new development. It explores the hierarchy of nuclear
response in Canada and the USA, as well as the current state of Amherstburg’s nuclear
response plan and the Province’s role in offsite response to a nuclear emergency. It
also identifies the inequities of support provided to other designated municipalities as
compared to the Town of Amherstburg.
With this research the Town hopes to enhance its proposal to the Province by utilizing
existing legislation and establishing new and improved protocols enhancing
communications between Amherstburg, the Province and cross border partners. This
may improve funding, offsite support opportunities and most importantly the Town’s
response plan to a Fermi 2 nuclear emergency.
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ABOUT AMHERSTBURG
The Town of Amherstburg is located in Southern
Ontario, in the County of Essex, across the Detroit
River from the state of Michigan in the United States of
America.
Amherstburg’s unique century old buildings and
waterfront setting make Amherstburg the perfect scenic
getaway. Identified as a "War of 1812"community, its
history is riveting but its modern amenities make it an
unforgettable destination.

Figure 1 - Map showing location of
Amherstburg, ON

Amherstburg is also home to Bois Blanc Island, more commonly known as Boblo Island.
Boblo is an island in the Detroit River on the Canadian side of the border. The island is
about 4 km long, 0.8 km wide and 272 acres (110 ha) in size. The main northbound
shipping channel of the Detroit River currently lies between Bois Blanc Island and the
Amherstburg mainland.
Today, the island is privately owned and being developed as Boblo Island and Marina
Resort Community. The island is served by a private ferry and has approximately 200
homes.1
In 1998, the Town of Amherstburg, Township of Malden and Township of Anderdon
amalgamated to create the Corporation of the Town of Amherstburg. The population of
Amherstburg today is 21,936 and its land area is 185.61 km2. Its Council is elected at
large and includes a race for Mayor, Deputy Mayor and 5 Councillors. The Town
employs approximately 215 men and women to oversee its daily operations.
Due to Amherstburg’s proximity to the Fermi 2 nuclear plant, the Town is identified as a
designated municipality in the PNERP and therefore is required to prepare for, and
respond to, a nuclear emergency.

1

Amherstburg, (2018, February 1). From Wikipedia
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ENRICO FERMI NUCLEAR
GENERATING STATION
Fermi 2 is a nuclear power plant on the shore of
Lake Erie in Frenchtown Township, Michigan. It
is visible from Amherstburg and Essex, Ontario.
Two units have been constructed on this site.
The first unit's construction started on August 4,
1956 and was operational on August 23, 1963,
and the second unit received its construction
permit on September 26, 1972. It was operational
on June 21, 1985 and was declared commercial
for distribution on November 18, 1988.

Figure 2 - The Fermi Station

FERMI 1

The Fermi 1 reactor was a liquid
metal (sodium) cooled fast
breeder reactor design.
On October 5, 1966 Fermi 1
suffered a partial fuel meltdown.
According to the United States
Nuclear Regulatory Commission
(NRC), there was no abnormal
radioactivity released to the
environment.2
During power ascension, a
zirconium plate at the bottom of the
reactor vessel became loose and blocked sodium coolant flow to some fuel
subassemblies. Radiation monitors alarmed and the operators manually shut down the
reactor. Three years and nine months later, the cause had been determined, cleanup
completed, fuel replaced, and Fermi 1 was restarted.
Figure 3 - Fermi 1 Reactor Type

2

Enrico Fermi Nuclear Generating Station. (2018, January 3). From Wikipedia
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In 1972, the Power Reactor Development Company made the decision to
decommission Fermi 1. The license for Fermi 1 expires in 2025. The facility is now in
safe storage and its estimated date of closure is October 1, 2032.3 (U.S. NRC, 2017)

FERMI 2

Figure 4 - Fermi 2 Reactor Type

Fermi 2 is a boiling water reactor. Plans to build Fermi 2 were announced in July
1968. It was fully operational in July 1985, and full commercial operation commenced
on January 23, 1988.
Water flowing through the reactor vessel changes to saturated steam and then travels
to the main turbine-generator to produce electricity. After that, the steam drops into a
main condenser where it is condensed to liquid water and recycled. It flows to two large
cooling towers which stand 400 feet tall where the hot water is cooled by natural
circulation with ambient air. This is a closed loop with only a small amount of make-up
water needed from Lake Erie to replace any evaporation.4
Fermi 2 has been designed to reduce the possibility of accidents that could harm the
public. Systems are in place to automatically shut down the reactor if there is a
problem. The Fermi 2 plant was built to, and operates under, strict safety standards.
The US Nuclear Regulatory Commission (NRC) requires a complete test of the Fermi 2
plan every other year. State and local government participate with DTE Energy on its
testing at least every 2 years.
3
4

U.S. NRC. (2017, November). From Fermi, Unit 1. (n.d.)
Enrico Fermi Nuclear Generating Station (2018, January 3). From Wikipedia
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Fermi 2 renewed its operating license in October 2016 for an additional 20 years.

FERMI 3
The original Fermi 3 project was
to be a companion unit identical
to Fermi 2. In September 2008,
Detroit Edison filed an
application with the NRC for a
Combined Construction and
Operating License (COL) for a
third reactor. The new unit is
supposed to be built on the same
site, slightly to the southwest of
Fermi 2.

Figure 5 - Fermi 3 Reactor Type

The reactor design selected is Economic Simplified Boiling Water Reactor
(ESBWR).
In May 2015, the Nuclear Regulatory Commission approved a combined construction
and operating license for Fermi 3, but DTE Energy stated there were no plans for
construction at that time. Although there are no plans yet for construction the approval
from the NRC increases the vulnerability of the Town once it is built and operational. 5

HIERARCHY OF RESPONSE FOR NUCLEAR EMERGENCY
An effective, unified response requires layered, mutually supporting capabilities, which
systematically incorporates public-sector agencies, the private sector, and
Nongovernmental Organizations (NGOs). Personal preparedness by individuals and
households is also equally as important. Below is the chain of command for both the
United States of America and Canada, each of which would respond to a nuclear
incident at Fermi 2.
5

Enrico Fermi Nuclear Generating Station (2018, January 3). From Wikipedia
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UNITED STATES OF AMERICA
The USA has adopted a National Response Framework (Framework) that dictates how
communities, tribes, States, the Federal Government, NGOs, and the private sector
should each understand their respective roles and responsibilities, and complement
each other in achieving shared goals. It is built upon scalable, flexible, and adaptable
coordinating structures to align key roles and responsibilities across the Nation. It
describes specific authorities and best practices for managing incidents that range from
the serious but purely local, to large-scale terrorist attacks or catastrophic natural
disasters.
Each governmental level plays a prominent role in developing capabilities needed to
respond to incidents. This includes developing plans, conducting assessments and
exercises, providing and directing resources and capabilities, and gathering lessons
learned. These activities require that involved organizations understand their roles and
responsibilities, and how they fit within and are supported by the Framework.
The Framework represents the key response principles, participants, roles, and
structures that guide the Nation’s response operations. The Framework includes the
following; Roles and Responsibilities, Response Actions, Response Organization, and
Planning.
Local Governments: Resilient communities begin with prepared individuals and
depend on the leadership and engagement of local government, NGOs, and the
private sector.
Local police, fire, emergency medical
services, public health and medical
providers, emergency management,
public works, environmental response
professionals, and others in the
community are often the first to detect
a threat or hazard, or respond to an
incident. They also are often the last to
leave an incident site or otherwise to
cope with the effects of an incident.
Figure 6 - USA – Local Government Response Structure

The local senior elected or appointed official (the mayor, city manager, or county
manager) is responsible for ensuring the public safety and welfare of residents. In
today’s world, senior officials and their emergency managers build the foundation for an
effective response.
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States, Territories, and Tribal Governments: States, territories, and tribal
governments have responsibility for the public health and welfare of the people in
their jurisdiction.
State and local governments are closest to those
impacted by incidents, and have always had the
lead in response and recovery. During response,
States play a key role coordinating resources
and capabilities throughout the State and
obtaining resources and capabilities from other
States. States are sovereign entities, and the
Governor has responsibility for public safety and
welfare.
States have significant resources of their own,
including State emergency management and
homeland security agencies, State police, health
agencies, transportation agencies, incident
management teams, specialized teams, and the
National Guard. The role of the State
government in response is to supplement local
efforts before, during, and after incidents. If a
State anticipates that its resources may be
exceeded, the Governor can request assistance
Figure 7 - USA - State Emergency Operations Structure
from the Federal Government and/or from other
States through mutual aid and assistance agreements.

The Federal Government: The Federal Government maintains a wide array of
capabilities and resources that can be made available upon request of the
Governor.
When an incident occurs that exceeds or is anticipated to exceed State, tribal, or local
resources, the Federal Government may provide resources and capabilities to support
the State response. For incidents involving primary Federal jurisdiction or authorities
Federal departments or agencies may be the first responders and first line of defense,
coordinating activities with State, territorial, tribal, and local partners. The Federal
Government also maintains working relationships with the private sector and NGOs.

Page | 10

High-Impact, Low Probability Events:
A Unique Cross Border Nuclear Threat

Pursuant to the Homeland Security Act, 2002 and Homeland Security Presidential
Directive (HSPD), the Secretary of Homeland Security is the principal Federal official for
domestic incident management. Incident management refers to how incidents are
managed across all homeland security activities, including prevention, protection, and
response and recovery. Other Federal departments and agencies have key
responsibilities to support national response activities and carry out those
responsibilities within the overarching coordinating mechanisms of this Framework.
DHS coordinates with other agencies to surge Federal support at the headquarters,
regional, and field levels.
The President leads the Federal Government response effort to ensure that the
necessary coordinating structures, leadership, and resources are applied quickly and
efficiently to large-scale and catastrophic incidents. The President’s Homeland Security
Council and National Security Council, which bring together Cabinet officers and other
department or agency heads as necessary, provide national strategic and policy advice
to the President during large-scale incidents that affect the Nation.6

Figure 8 - USA - Joint Field Office Structure

6

US Department of Homeland Security. (2008). National Response Framework. Fema Publications Warehouse.
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CANADA
Canada, while sharing the same general views as its US counterpart for the protection
of health, safety, welfare and property of its people, operates somewhat differently in its
nuclear emergency response structure. All levels of government and the operators of
nuclear facilities have emergency plans that are ready to be implemented at a moment's
notice.
During a nuclear emergency, areas of responsibility are not mutually exclusive. If the
incident is too severe for one level of responsibility to adequately address, the next level
will step in as requested and required. All levels of responsibility have a commitment to
the health and safety of Canadians and the environment. Canada’s structure is detailed
below:
Local Responsibility: The operators of nuclear facilities are responsible for emergency
preparedness and response on the site of their nuclear facilities.
Municipal Responsibility: Municipal governments are responsible for managing and
conducting emergency operations within their boundaries. They are also responsible for
providing first responders, such as fire departments and ambulances, to the emergency
site. Municipalities in close proximity to a nuclear power plant are designated to have a
nuclear emergency response plan in place in case of a nuclear incident.
Provincial Responsibility: Provincial governments have the primary responsibility for
protecting public health and safety, property and the environment within their borders.
They are responsible for the offsite response to a nuclear emergency and regulate both
the nuclear facility and its surrounding municipalities through the Provincial Nuclear
Emergency Response Plan (PNERP).
Federal Responsibility: In the event of a nuclear emergency, the federal government
is responsible for:






areas of emergency response within its jurisdiction, including federal lands,
programs and services;
working with affected provinces and territories;
liaising with the international community and coordinating international support to
an emergency in Canada;
liaising with diplomatic missions in Canada;
assisting Canadians abroad; and
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coordinating the national response to a nuclear emergency occurring in a foreign
country.

Health Canada has the lead role in the federal response to a peacetime nuclear or
radiological emergency, which is outlined in the Federal Nuclear Emergency Plan
(FNEP).
International Responsibility: Canada has an international responsibility in the event
of a nuclear emergency. A member of the International Atomic Energy Agency (IAEA)
since its inception in 1957, Canada is a signatory on both the Convention on Early
Notification of a Nuclear Accident (IAEA: 1987) and the Convention on Assistance in the
Case of a Nuclear Accident or Radiological Emergency (IAEA: 1996). These
conventions ensure international notification as well as mutual assistance between
signatory countries.

CROSS BORDER RELATIONS
USA
The Stafford Act (US) constitutes the primary general statutory authority for most U.S.
Federal preparedness, mitigation, response, and recovery activities for domestic
disasters, especially as they pertain to FEMA activities.
The Stafford Act makes the following references to “neighboring countries:”






Pursuant to Sec. 611 of the Stafford Act, “With the approval of the President, the
Director [now Administrator of FEMA] may delegate to other departments and
agencies of the Federal Government appropriate emergency preparedness
responsibilities and review and coordinate the emergency preparedness activities
of the departments and agencies with each other and with the activities of the
States and neighboring countries.” In the Stafford Act, the term “neighboring
countries” refers to Canada and Mexico.
Pursuant to Sec. 612 of the Stafford Act, which discusses mutual aid pacts
between States and neighboring countries, the Administrator of FEMA “shall give
all practicable assistance to States in arranging, through the Department of
State, mutual emergency preparedness aid between the States and neighboring
countries.”
Pursuant to Sec. 621 of the Stafford Act, which describes administrative
authority, the Administrator of FEMA “may employ not more than 100 part-time or
temporary advisory personnel (including not to exceed 25 subjects of the United
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Kingdom or citizens of Canada) as the Director considers to be necessary in
carrying out the provisions of this title.
Canada
The Emergency Management and Civil Protection Act (EMCPA) (Canada) sets out
broad responsibilities for all federal ministers across the full spectrum of emergency
management. This includes prevention/mitigation, preparedness, response and
recovery, and critical infrastructure protection.
The Act reinforces efforts for Canada to be well-prepared to mitigate, prepare for,
respond to and recover from natural and human-induced risks to the safety and security
of Canadians. In consultation with the Minister of Global Affairs Canada, the Minister
may develop joint emergency management plans with the relevant United States’
authorities and, in accordance with those plans, coordinate Canada’s response to
emergencies in the United States and provide assistance in response to those
emergencies.
Joint Statement
A Statement of Intent (SOI) exists between the Department of Health of Canada and
the Department of Energy of the United States of America regarding Nuclear and
Radiological Emergency Management and Incident Response Capabilities. It was
established in February 2014 and provides a framework for cooperation between the
United States and Canada to enhance radiological and nuclear security for major public
events and minimize the actual or potential radiological consequences to health,
environment and property of an incident involving nuclear or radiological material
worldwide
The participants to this SOI intend to communicate, or meet, at least twice per year, and
more frequently as they jointly decide. The SOI calls for each participant to identify a
representative in matters related to the general administration of the SOI and conducted
activities. Each participant funds its own expenses for activities pertinent to this SOI.7

7

Department of Public Safety and Emergency Preparedness. (2016, October). Compendium of U.S. – Canada
Emergency Management Assistance Mechanisms. From Government of Canada.
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CROSS BORDER NUCLEAR LIABILITY
USA
The Price-Anderson Act (US) requires Nuclear Regulatory Commission licensees and
Department of Energy contractors to enter into agreements of indemnification to cover
personal injury and property damage to those harmed by a nuclear or radiological
incident, including the costs of incident response or precautionary evacuation and the
costs of investigating and defending claims and settling suits for such damages.
The scope of the Act includes nuclear incidents in the course of the operation of power
reactors; test and research reactors; Department of Energy nuclear and radiological
facilities; and transportation of nuclear fuel to and from a covered facility.
The Price-Anderson Act covers damages inside or outside the US up to $10 Billion.
The Nuclear Regulatory Commission interpreted the Act and concluded that there is
nothing precluding compensation outside the US. Canada and US exchanged
diplomatic notes, but these are not judicially enforceable and unlike Canadian law, US
law does not formally recognize Canada as reciprocating.
Canada
The Nuclear Liability and Compensation Act establishes a compensation and liability
regime in the unlikely event of a nuclear accident resulting in civil injury and damages.
This new law entered into force on January 1, 2017 and replaces the Nuclear Liability
Act, legislation which dated back to the early 1970s.
Under the Act, the operator of a nuclear power plant will now be responsible to pay up
to $1 billion for civil damages resulting from an accident at that plant. This is a major
increase from the $75 million that operators were required to pay under the old law.
The $1 billion amount will be phased in from $650 million in 2017 to $1 billion beginning
in 2020.
Reciprocity in Compensation between Canada and the US
If a nuclear incident with cross-border impacts were to occur a quick political solution to
compensation would precede any judicial solution
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PROVINCIAL OVERSIGHT FOR A NUCLEAR INCIDENT IN ONTARIO
PROVINCIAL NUCLEAR
EMERGENCY RESPONSE
PLAN
As per section 8 of the EMCPA,
the Province of Ontario is
primarily responsible for the
offsite effects and response to a
nuclear emergency and the
federal government is primarily
responsible for on-site effects
and response to a nuclear
emergency, therefore the
Province takes the leading role
in managing offsite response
within Ontario.
Through a guiding document
referred to as the Provincial
Figure 9 - Structure of Nuclear emergency Response Planning in Ontario
Nuclear Emergency
Response Plan (PNERP), the Province identifies the appropriate stakeholders and
regulates the emergency response to nuclear incidents that may occur in Ontario.
There are 5 nuclear facilities identified in the PNERP that effect Ontario municipalities;
Pickering Nuclear Generating Station, Bruce Power, Darlington Nuclear Generating
Station, Chalk River Labratories and Fermi 2 Nuclear Generating Station. These 5
nuclear generating stations affect the Regional Municipality of Durham, the City of
Toronto, the Municipality of Kincardine, the Town of Laurentian Hills and the Town of
Amherstburg. The 4 nuclear facilities existing in Ontario are CANDU reactors (Canada
Deuterium Uranium) and differ from the Fermi 2 boiled water reactor.
As depicted in Figure 9 on page 15, the EMCPA mandates the formulation of the
PNERP. Subject to Cabinet approval, the PNERP Master Plan sets out the overall
principles, policies, basic concepts, organizational structures and responsibilities in the
case of a nuclear incident effecting an Ontario municipality. This provincial document
controls the nuclear facilities responsibilities, as well as other responding ministries and
designates affected municipalities to respond to a nuclear incident in a prescribed
manner. As each municipality has its own circumstance surrounding emergency
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response, the province also crafts Implementing Plans unique to each nuclear facility
and municipality. In response to these guiding documents, nuclear emergency plans
must be formulated by ministries, municipalities, nuclear facilities….. that conform to the
PNERP so as to contribute to the achievement of its aim. The aim of the province, in
the event of a nuclear…..emergency, is the protection of the health, safety, welfare and
property of the people of Ontario and the protection of the environment.8
The guiding principles of the PNERP are:






support and coordinate response for offsite consequences of a nuclear
emergency, all plans should be so devised as to be able to deal effectively with a
broad range of possible emergencies;
protection of the public and the environment to ensure the response action
results in more benefit than harm, protective measures shall be implemented to
prevent and/or reduce acute or chronic effects in the public, exposure to radiation
should be kept as low as reasonably possible; and,
as far as is practicable, preparedness activities, including public awareness and
education of the public, should be undertaken in advance to enable rapid,
effective and efficient response in the event of a nuclear incident. (Office of the
Fire Marshal and Emergency Management, 2009/2017)

As per PNERP Master Plan, 2017, Annex I - Appendix 13 (attached) the nuclear
facilities are responsible for Preparedness as per PNERP Chapter 3, Provision of
Personnel as per PNERP Chapter 4, Response as per PNERP Chapters 5, 6 and 7 and
Training and Exercises as per PNERP section 3.2.8 and 3.2.9. Due to its special
circumstances, the facility existing outside of Canada, the method of completing Fermi 2
responsibilities will be subject to negotiation between the province and Fermi 2.
As per PNERP Master Plan, 2017 Annex I – Appendix 15 (attached) designated
municipalities have the following responsibilities; Preparedness and Provision of
Personnel as per PNERP Chapters 3, 4 and 5, Response as per PNERP Chapters 5, 6
and 7, Training and Exercises as per PNERP sections 3.2.8 and 3.2.9 and
Infrastructure. It is important to note that the Office of the Fire Marshal and Emergency
Management (OFMEM) shall coordinate with appropriate stakeholders to establish
arrangements for resources and equipment for the Town of Amherstburg. This has only
recently been addressed through the 2017 amendments to the PNERP Master Plan.
There are still a number of unknowns to consider at this time.

8

Office of the Fire Marshal and Emergency Management. (2009/2017). Provincial Nuclear Emergency Response
Plan.
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FERMI 2 IMPLEMENTING PLAN, 2011
The aim of the Implementing Plan (IP) for Fermi 2 is to describe the measures that shall
be undertaken related to a nuclear emergency caused by an incident at Fermi 2. The IP
is required to be supplemented by Municipal Plans. Municipal Plans are required by
Amherstburg as well as the City of Windsor and Town of Essex, who are designated as
“host municipalities.” 9
The Fermi 2 IP is yet to be amended to respond to the concerns raised about the
Town’s inability to appropriately respond to a nuclear emergency. The Town is hopeful
that it will be addressed in 2018/2019.

AMHERSTBURG NUCLEAR EMERGENCY RESPONSE PLAN (ANERP)
Prior to the 2017 PNERP Master Plan amendments, PNERP, 2009 mandated that the
municipal plan accept all responsibility for preparedness, personnel, response, training
and exercises, and infrastructure. In November 2015, it became evident that
Amherstburg was not being treated equitably compared to other designated
municipalities. After some investigation, it was found that the nuclear facilities within
Ontario were responsible for financial and in-kind assistance to each designated
municipality. This has been identified as approximately $100,000 - $225,000 in
financial assistance and additional in-kind assistance for such things as equipment and
maintenance, expert knowledge and off-site assistance with monitoring,
decontamination and evacuation. In addition, the facilities also provide funding support
to the Province for its nuclear portfolio in excess of $1,000,000.
Until the Town is treated equitably and the OFMEM can determine what financial and inkind services will be provided to assist the Town in its emergency response strategy,
the Town has amended its ANERP to divert the responsibility back to the Province.
This limits the liability to the Town by addressing the fact that it could not adhere to the
previous requirements of its original ANERP.
The INTERIM ANERP describes the Municipal organization, which is established in
response to a nuclear emergency at the Fermi 2 site, and how the Municipality will
implement the directives of the Provincial organization, and support the overall
Provincial emergency response until the amendments to the provincial plans are
complete. As indicated above, the PNERP Master Plan was amended in 2017 and the
Fermi 2 IP still awaits amendments.

9

Emergency Management Ontario. (2011, May). Implementing Plan for Fermi 2 Nuclear Generating Station.
Ministry of Community Safety and Correctional Services.

Page | 18

High-Impact, Low Probability Events:
A Unique Cross Border Nuclear Threat

HIGH IMPACT- LOW PROBABILITY RISK
It is practical to examine a few definitions that frame the risk:
Hazard is a potential cause of a disaster. Not every hazard will result in a disaster, but
every disaster will result from a hazardous condition, whether or not that condition was
recognized in advance of the event. Hazards can be viewed as natural, human systems
based, or conflict based.
Nuclear power plants, although generally safe, offer the hazard of catastrophic failure.
An emergency at Fermi 2 is highly unlikely, and so there is generally low probability of
this, the impact on the community and surrounding areas, if such an event occurred
would extremely high.
Vulnerability is an assessment of the degree of protection you enjoy against possible
hazards. Vulnerability is not static. Changes in land use, population patterns, building
codes, vegetation, sea level, and other factors may significantly increase vulnerability
from year to year. At the same time vulnerability can be reduced through well designed
mitigation programs and by increasing individual and organizational preparedness.
Relatively small changes in either direction can have significant impacts, making it very
important that emergency management organizations constantly work to reduce
vulnerability. Emergency planning for communities near nuclear power plants will
prove helpful in the event an incident should occur.
Impact can be explained as the relationship between hazard effects and vulnerability.
As the hazard grows in potential magnitude and its potential effects increase
equivalently, the overall impact grows if the vulnerability remains the same. If positive
measures reduce vulnerability, impact may remain at the same level or even decreases
in spite of intensity increases.
Figure 10 - Probability and Impact Matrix
High hazard and high vulnerability
conditions combined suggest that
impact will be high. On the other
hand, a weak hazard with low
vulnerability should result in a low
impact.
There are two factors that
characterize impact. Magnitude is
an absolute measurement of the size and power of an event. Intensity is a
measurement of how the effects of the event are felt in a specific place.
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Consequence is outcome of the interaction of the impact with how humans perceive
and react to an event. Ineffective or dysfunctional interaction may allow more events of
a similar nature to occur; effective courses of action may result in mitigation and
preparedness programs that reduce vulnerability to future events.
Probability is the extent of which an event is likely to occur. Unfortunately this is not
static. If there are significant changes in the environment; probabilities may change.
Risk is the threat of damage, injury, liability, loss, or any other negative occurrence that
is caused by external or internal vulnerabilities, and that could be avoided through
preemptive action. The simple R = P x I (Risk = Probability x Impact) formulation is a
clear description of the relationship that has been accepted both in governmental
emergency management and business continuity.
The Province uses Hazard Identification Risk Assessment (HIRA) to determine its
hazards. The OFMEM identifies nuclear facility emergencies as a risk for Ontario.
Below is there Provincial Risk Statement:
“Ontario has used nuclear power as a source of electricity since the 1960s. It
currently provides more than half of the province’s electricity……Ontario currently
has three nuclear power plants with 16 reactors....:
• Pickering Generating Station (six reactors in operation)
• Darlington Generating Station (four reactors in operation)
• Bruce Power (six reactors in operation)
• Chalk River Laboratories
In addition, the Fermi-2 reactor in Monroe, Michigan in the extremely
unlikely event of a nuclear facility emergency could result in the
contamination of extreme south-western Ontario.
……. Based on these risk assessments, and the different causes and impacts of
a nuclear facility emergency in Ontario, the most likely scenario for a nuclear
facility emergency would include:
• Warning time.
• External and inhalation exposure of radionuclides as the main public
safety hazard.
• Low doses of radiation.
• Very low level environmental contamination which could continue for days
or weeks…..
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A severe event is even more unlikely than the scenario listed above due to the
types of containment systems (in particular CANDU reactors which prevent
releases, even if impaired) used in Ontario. This would include one or more of
the following effects:
• Very short time between the accident and the release of radioactivity.
• High doses of radiation.
• Radioiodines and particulates could be a part of the emission.
• Significant environmental contamination.
• A larger area is impacted.
…. Even though the probability of such an event is so low, Ontario has the
PNERP and other procedures in case this emergency occurs.
Nuclear facility emergencies have been associated with negative psychosocial
impacts in the past (e.g. Three Mile Island). The fear of radiation that the public
has is a result of past international incidents (e.g. Chernobyl) and misinformation
about the likelihood of such an event and the advances in safety and technology.
……. 10(emphasis added)
The Provincial Risk Statement identifies Fermi 2 as a risk that “could result in the
contamination of extreme south-western Ontario.” It goes on to identify the 16 CANDU
reactors in the province of Ontario and based on risk assessments done on these
facilities, the possible impacts of a nuclear emergency. It does not take into
consideration the differences between a CANDU reactor and the Fermi 2 boiled water
reactor and from the lack of information provided on the Fermi 2 facility, it would appear
that the Province has a low familiarity with the reactor sitting only 16km’s from the shore
of Amherstburg.

Figure 11 - Boiling Water Reactor (BWR)

Figure 12 – CANDU Reactor

10

Ministry of Community Safety and Correctional Services. (2016, May 25). HAZARD IDEMTIFICATION AND RISK
ASSESSEMENT. From Emergency Management Ontario.
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If a BWR has a failure, release is between 6-24 hours. If a CANDU has a failure, the
release is between 4-6 days. Therefore the reaction time for Amherstburg is less than it
would be for other municipalities.
Considering the above, although an incident at Fermi 2 is unlikely it would have a
significant impact on the Town of Amherstburg if one were to occur due to its high risk.
The Province and Town’s current inability to respond to this type of incident increases
the impact on the community and surrounding area, therefore consequences rise.
Greenpeace and the Canadian Environmental Law Association (CELA) have also
admitted concern over the Province’s preparedness for a nuclear incident at Fermi 2.
“In southwestern Ontario, we live in the shadows of two nuclear reactors and are
concerned the Ontario government is not doing enough,” …. “We deserve the
highest level of public safety.”
Windsor and Essex County, along with other regional communities sit within a
100-kilometre radius of Fermi II nuclear plant in Monroe, Mich. and Davis-Besse
nuclear station in Ohio. Both are aging facilities……..
Environmentalists are sounding the alarm … for the Ontario government’s
recently released emergency preparedness discussion paper on public
safety……

It was recently announced that Amherstburg residents living within a 16-kilometre
radius of Fermi will receive potassium iodide pills which can prevent health
impacts in the event of a nuclear accident.
But so much more needs to be done, said Theresa McClenaghan, executive
director for the Canadian Environmental Law Association.
“We have analyzed the government’s nuclear planning for many years and are
calling for a commitment to improve public safety,” …….”11

11

Battagello, D. (2017, June 12). Windsor Star. From Ontario not ready for nuclear accident, environmentalists say.
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WHAT IS AMHERSTBURG LOOKING FOR?
The Town’s ask is simple, it wants to be treated equitably. Amherstburg is seeking
treatment similar to that of other Ontario municipalities, who receive emergency
response support, both financial and in-kind, from the provincial government and
nuclear facilities. Amherstburg’s nuclear threat is from a facility located in the United
States. While it does not operate on Canadian soil, the potential catastrophic effects of
a nuclear emergency at the Michigan plant pose significant threats to Ontarians, which
requires support from the Province.
OFMEM and Amherstburg have met numerous times since November 2015 to discuss
concerns over nuclear emergency management, but few results have materialized.
Some progress has been made and some responsibilities have changed between the
2009 and 2017 versions of the PNERP, however Amherstburg still has concerns:


OFMEM will establish arrangements for radiological resources and equipment
for Amherstburg in case of a nuclear emergency at Fermi 2.

Who will operate the equipment and how long will it take to arrive?


OFMEM will establish arrangements for monitoring and decontamination of
the public and workers in Amherstburg.

While provincial resources (e.g. CBRNE teams) would assist with decontamination and
monitoring at reception and emergency worker centers, they cannot provide these
services at multiple locations at one time.


OFMEM has moved the responsibility of Reception and Emergency Worker
Centers to host municipalities

Our host municipalities do not have sufficient training or equipment to perform their role
in setting up emergency worker centers or reception centers to monitor and control
exposure to radiation. They are currently as unprepared as Amherstburg for a Fermi 2
nuclear emergency.


Evacuation Traffic and Transportation Management has shifted from the Town
to Ministry of Transportation (MTO)

MTO is supposed to update its traffic control plans into a Unified Transportation
Management Plan; however, this is not currently scheduled to be undertaken until 2019.
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Ministry of Health and Long Term Care (MOHLTC) procures, provides
guidance and advice, supports and works with OFMEM on KI pill distribution;
Windsor-Essex District Health Unit will store and distribute

This process differs for Ontario facilities who supply KI pills to their designated
municipalities. MOHLTC has only approved one-time funding to support a local KI
distribution plan


OFMEM will now coordinate public alerting arrangements for Amherstburg for
nuclear emergency at Fermi 2.

Clarity on the above statement is required. Amherstburg’s existing all-hazards
municipal alerting system is less than adequate, it needs updating at significant cost.


The municipality is responsible for setting up a local Emergency Information
Centre (EIC).

There has been no coordination with the OFMEM to update its Emergency Bulletins
framework to align with the new PNERP.


Public Education is the responsibility of all municipalities in Ontario.

The Town has received no assistance, such as campaign goals and objectives,
provincial key messaging, design and development assistance, funding assistance and
vision for implementation strategy, as required by the newly amended PNERP.


New requirements for municipalities to ensure appropriate training of
municipal staff to develop and maintain competency.

The additional requirements for Designated Municipalities are supported through
funding and programming from nuclear facilities, but this is not the case in Amherstburg
since Fermi 2 is American-owned and operated.

Provincial – Municipal Relations
Municipalities can usually exercise only those powers delegated to them by a provincial
government. The province makes some powers mandatory and some permissive. The
autonomy of municipalities is severely restricted which raises questions about the
democratic accountability of local government. They are accountable both to their own
electorates and to provincial authorities. The relationship between municipalities and
their respective provincial governments is not an easy one. Many municipal politicians
are resentful about their lack of autonomy, and many provincial ministers and
bureaucrats think of municipalities as just another interest group seeking to pressure the
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province into particular policy decisions. The special status of municipalities as
governments elected on a universal franchise is well understood by ministers and
officials of Municipal Affairs departments, but their colleagues in other departments or in
Cabinet have their own vested interests in budgetary and jurisdictional decisions, which
lead them to minimize the importance of municipal affairs.12
What is needed in the relationship between the Town of Amherstburg and the Province
of Ontario, and more specifically the OFMEM, is additional collaboration on the matter
of Fermi 2 and the Town’s emergency response to it.

CONCLUSION
Amherstburg desires more involvement with the province and with the stakeholders as
indicated in PNERP Master Plan, 2017. Unfortunately not all stakeholders have been
identified in the PNERP. Determining what additional in-kind assistance and funding will
be afforded to Amherstburg for its nuclear response to an incident at Fermi 2 is
therefore not fully canvassed nor resolved.
The Stafford Act identifies “neighboring countries” as Canada and Mexico. It indicates
that with the approval of the President, FEMA may review and coordinate emergency
preparedness activities with other departments, agencies and “neighboring countries.”
It also discusses mutual aid pacts with neighbouring countries which will provide all
practicable assistance for mutual emergency preparedness.
The Minister may develop joint emergency management plans with relevant US
authorities. A Statement of Intent also exists between Canada and the USA which
provides the framework for cooperation between the 2 countries to enhance radiological
and nuclear security and minimize consequences that may be realized by a nuclear
incident affecting both countries.
These building blocks exist to create more intimate relationships with our cross border
counterparts. These should be better utilized to ensure prevention/mitigation,
preparedness, response and recovery, and critical infrastructure protection for both
countries.
The United Nations Economic Commission for Europe recommends that countries
jointly identify technological risk if an industrial facility is located within 15 km of the
shared border or if an accidental substance released could reach a neighbouring
country within two days. The Convention on the Transboundary Effects of Industrial
12

O’Brien, A. (2006, February 7). Municipal Provincial Relations. From The Canadian Encylcopedia
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Accidents also encourages member countries to share their risk assessment
methodologies.
Disaster risk knows no national boundaries, so the question of how we effectively
manage cross-border risk should not be a political one. In principle, cross-border risk
assessment and Transboundary coordination take place based on mutual respect for
national authorities and require broad political support of national leaders and domestic
stakeholders. Bilateral consideration may be incorporated in a variety of forms such as
joint risk assessment, contingency planning and exercises, financing and risk pooling
arrangements, and technical cooperation. These could be promoted under non-legally
binding arrangements such as intergovernmental meetings and strategic frameworks, or
through more explicit treaties. The establishment of common guidelines,
synchronization of terminologies, and sharing of information are some of the first steps
in harmonizing cross-border risk assessment.
Annex I – Appendix 13 of the PNERP states the following “Because of its special
circumstances, the method of carrying out the assigned responsibilities by Fermi 2 shall
be subject to negotiation and agreement between the province (Ministry of Community
Safety and Correctional Services) and the installation.” 13 This statement has been part
of the PNERP since the late 1990’s and other than a notification agreement, there has
been no negotiation or agreement on other assigned responsibilities. Until the province
negotiates such an agreement, the Province should bear the responsibility for all
funding and in-kind support required by Ontario facilities until a more mutually beneficial
agreement can be developed. This will ensure the safety and welfare of the community
and its surrounding area.

13

Office of the Fire Marshal and Emergency Management. (2009/2017). Provincial Nuclear Emergency Response
Plan.
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ANNEX I - Appendix 13
REACTOR FACILITIES
Pursuant to the Nuclear Safety and Control Act and section 6 of the Regulations for Class 1
Nuclear Facilities, and based upon agreements made with the province, Reactor Facilities have
the following responsibilities:
Note:

1.

Reactor facilities are listed in Annex A.

Because of its special circumstances, the method of carrying out the assigned responsibilities
by Fermi 2 shall be subject to negotiation and agreement between the province (Ministry of
Community Safety and Correctional Services) and the installation.
Preparedness
1.

Execute the applicable preparedness responsibilities prescribed in Chapter 3 prior to a
nuclear or radiological emergency.

2.

Set up and maintain the organization, equipment and procedures necessary to meet the
functions and responsibilities assigned to them under the PNERP.

3.

Assist the province and the designated municipalities in their planning and preparedness
for a nuclear emergency.

4.

Assist in the development and implementation of the public education program (Annex C).

5.

On an annual basis, provide the province with the most current data from their
Radiological Environmental Monitoring Program.

Provision of Personnel
6.

Provide suitable personnel for staffing various positions in the province’s emergency
management organization, as identified in Chapter 4 and in implementing plans and
procedures.

7.

Provide corporate liaison representatives to join the PEOC and the PEOC Planning
Group, when established.

8.

Provide suitable representative to participate on inter-organizational Emergency
Management Coordinating Committees set up under this Plan (Chapter 3) to ensure
alignment and address inter-organizational issues.
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Response
9.

Execute the applicable responsibilities prescribed in Chapters 5, 6 and 7 at the first
practicable occasion during a nuclear emergency.

10.

Provide personnel and resources for off-site personal monitoring as well as field
monitoring services as specified in this PNERP and in the Implementing Plans and
procedures.

11.

Provide a radiation monitoring service to the Environmental Radiation and Assurance
Monitoring Group.

12.

Pickering, Bruce and Darlington: Carry out post-accident venting of containment according
to the guidance contained in Annex G.

13.

Assist the province and the designated municipalities mitigating the emergency.

Training and Exercises
14.

Execute the training and exercise responsibilities prescribed in sections 3.2.8 and 3.2.9
prior to a nuclear or radiological emergency to ensure appropriate training of Reactor
Facility staff.

15.

Ensure that its personnel required to perform any of the tasks within its responsibilities are
suitably trained.

16.

Assist the province and designated municipalities in the development and acquisition of
training aids, as appropriate.

17.

Implement and participate in nuclear emergency training and exercises.

18.

Where appropriate, arrange or participate in emergency response exercises with the local
public safety authorities or municipal response organization.

19.

Reactor Facility staff working in the PEOC should have an overall knowledge of their
emergency plans and PNERP.

Infrastructure
20.

Provide and maintain reliable telecommunication links for the installation and specified offsite centres.

21.

Provide resources for and assist the designated municipalities to set up and maintain a
public alerting system pursuant to this PNERP.

22.

Provide and maintain the equipment and facilities required to execute the responsibilities
assigned to them under this Plan and its implementing documents.
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Study and Research
23.

Carry out and sponsor studies on risk abatement, risk assessment, and the enhancement
of on-site and off-site safety, as agreed.

24.

Assist the province in carrying out studies to enhance public safety during nuclear
emergencies.
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ANNEX I - Appendix 15
DESIGNATED MUNICIPALITIES
Municipalities designated pursuant to section 3(4) of the EMCPA as municipalities in nuclear
Detailed Planning Zones have the following responsibilities:
Preparedness
1.

Execute the applicable preparedness responsibilities prescribed in Chapter 3 prior to a
nuclear or radiological emergency.

2.

Prepare a municipal plan for mitigating nuclear emergencies, based on and in conformity
with the PNERP. This municipal plan shall include:
a) Establishment of a municipal contact point to receive and act upon an initial notification
from the Reactor Facility on a 7-day, 24-hour basis (Chapter 5).
b) Establishment of detailed arrangements and procedures for implementing precautionary
or protective measures (Chapter 5).
c) Planning data concerning the municipality to include demographic data, institutional
data, resource inventory, etc.
d) Details regarding a public alerting system meeting the requirements of section 5.7.
e) Details regarding a nuclear public education program (Annex C).
f)

Details regarding the provision of emergency information (Chapter 4 & 5).

g) Arrangements to receive and accommodate evacuees, including liaison arrangements
with other host municipalities, as appropriate.
Provision of Personnel
3.

Provide suitable representative to participate on inter-organizational Emergency
Management Coordinating Committees set up under this Plan (Chapter 3) to ensure
alignment and address inter-organizational issues.

Response
4.

Execute the applicable responsibilities prescribed in Chapters 5, 6 and 7 at the first
practicable occasion during a nuclear emergency.

5.

Implement the municipal emergency plan for nuclear emergencies (prepared pursuant to
this PNERP and the EMCPA).
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6.

Carry out the required emergency response under the guidance and support of the
province prior to a declaration of a provincial emergency.

7.

Implement the directions of the province following an emergency declaration, and
pursuant to any orders which may be made by the province (section 7.0.2 of the
EMCPA).

Training and Exercises
8.

Execute the training and exercise responsibilities prescribed in sections 3.2.8 and 3.2.9
prior to a nuclear or radiological emergency to ensure appropriate training of municipal
staff.

9.

Ensure that all municipal personnel assigned any functions under emergency plans for
nuclear emergencies are suitably trained for their tasks.

10.

Implement and participate in nuclear emergency training and exercises.

11.

Municipal staff working in the PEOC should have an overall knowledge of their emergency
plans and PNERP.

Infrastructure
12.

Ensure availability of the essential facilities, emergency centres, resources and equipment
required by municipal agencies to mitigate a nuclear emergency.
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