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ABSTRACT

The preparedness of utilities and government agencies at various levels for
dealing with nuclear emergencies occurring at nuclear reactors in Canada is
reviewed and assessed by the Atomic Energy Control Board's Advisory Committee on
Nuclear Safety and Advisory Committee on Radiological Protection. The review is
centred on power reactors but selected research reactors are included also.
Emergency planning in the U.S.A., Germany, and Frar.ce, and international
recommendations on emergency planning are reviewed to pirovide background and a
basis for comparison. The findings of the review are that Canadians are
generally well protected by existing nuclear emergency plans at the electric
utility and provincial levels but there are improvements that can be made, mainly
at the fedaral level and in federal-provincial coordination. Ten issues of
importance are identified with specific observations and findings on these
issues. These provide a basis on which to plan improvements to correct current
deficiencies.



EXECUTIVE SUMMARY

The Advisory Committees of the Atomic Energy Control Board (the Advisory
Committee on Nuclear Safety (ACNS) and the Advisory Committee on Radiological
Protection (ACRP)) have carried out a review of emergency planning for Canadian
nuclear reactors.

Initially, the Committees reviewed emergency planning documentation for the
U.S.A., France, and Germany. Selection of a country was based on one or more of
the following factors: the size of its nuclear program, the federal nature of its
government, and the sharing of a land boundary with Canada. Reports prepared by
the International Commission on P.adiological Protection and the International
Atomic Energy Agency were also reviewed. Following this review the documentation
on emergency planning in Canada was reviewed. This included the planning
documents at three levels of government, federal, provincial, and municipal, at
all three electric utilities which have nuclear programs, and at selected
research reactors. Committee members then met with the federal and provincial
agencies which have roles and responsibilities in nuclear emergency planning,
receiving presentations from National Health and Welfare, the Atomic Energy
Control Board, Emergency Preparedness Canada, the Ministry of the Solicitor
General of Ontario, the Securite civile du Quebec, the Emergency Measures
Organization of the Province of New Brunswick, and Ontario Hydro.

The Committees have concluded that Canadians are generally well protected by
existing nuclear emergency plans at the electric utility and provincial levels
but have identified a number of issues, mainly at the federal level and in
federal-provincial coordination, which need attention:

• commitment to nuclear emergency planning by the federal government,

• division of federal and provincial roles and responsibilities,

• auditing of nuclear emergency preparedness of all levels of government and
of electric utilities,

• the availability of technical guidance appropriate to Canada,

• protective action levels for public health and safety,

• communication with the public,

• planning and response for the later phases of a nuclear emergency,

• off-site exercises and training,

» coordination of international assistance,

• emergency planning for research reactors.

The 33 findings on these issues provide a basis for actions to improve
preparedness in Canada for nuclear emergencies which might occur at power and
research reactors.
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NUCLEAR EMERGENCY PREPAREDNESS IN CANADA

1.0 INTRODUCTION

1.1 Background and Objectives

Rigorous standards of public and occupational safety have been established for
nuclear power programs in Western countries. These standards have been developed
over time through the efforts of regulators, designers, and operators and have
resulted in a reactor safety philosophy based on defence in depth. Nevertheless,
reactor accidents have occurred, demonstrating that emergency response planning
is prudent and necessary. R.H. Clarke of the National Radiation Protection Board
of the United Kingdom has said, "emergency response planning should be regarded
as a supplementary level of protection to mitigate the possible consequence of
a nuclear accident" [C185].

Although the International Atomic Energy Agency (IAEA) already had in existence
several publications on emergency preparedness at the time of the Three Mile
Island (TMI) accident (March 1979) in the United States, this event provided a
new impetus to the IAEA to update and expand its guidance to Member States on
this topic [IA81, IA82a, IA82b]. Subsequent to the publication of this guidance,
the IAEA and other international organizations published further guides and
recommendations covering many of the details of emergency preparedness -
expanding on such topics as intervention levels, modelling of atmospheric and
aquatic dispersion, conduct of exercises, environmental monitoring, etc.;
however, the broad principles set out in the early 1980s' guidance remain
essentially unchanged. These provide a useful yardstick against which the
adequacy of emergency plans may be evaluated.

More recently the International Commission on Radiological Protection (ICRP) has
provided guidance on intervention during an emergency in its Publications 40 and
60 [IC84, IC91]. In Publication 60 the Commission endorses principles it
presented in Publication 40 for short and medium term action, namely:

• "Serious nonstochastic effects* should be avoided by the introduction of
protective measures to limit individual doses to levels below the
threshold for these effects;

• The risk from stochastic effects should be limited by introducing counter-
measures which achieve a positive net benefit to the individual involved;
and

• The overall incidence of stochastic effects should be limited as far as
reasonably practicable by reducing the collective dose equivalent";

and indicated that it "plans to issue further guidance covering the whole
subject."

"nonstochastic effects" are now called "deterministic effects" by the ICRP
[IC91].
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In 1983, the Advisory Committee on Radiological Protection (ACRP) to the Atomic
Energy Control Board (AECB) prepared a report on "Recommendations on Criteria for
the Protection of the Public in the Event of a Nuclear Emergency" [AC83]. Since
then, recognizing the importance of effective emergency planning and response in
Canada, the ACRP and its sister committee, the Advisory Committee on Nuclear
Safety (ACNS), decided to review all aspects of emergency preparedness for a
major reactor accident at the federal, provincial and electric utility levels.
The Committees reviewed documents available up to early 1992 at which time the
preparation of this report was started.

1.2 Development of Nuclear Emergency Planning in Canada

1.2.1 Major Events Influencing Nuclear Emergency Planning in Canada

There have been several key events which have influenced nuclear emergency
planning in Canada. The accidents that occurred at the NRX research reactor in
1952 and the NRU research reactor in 1958 at the Chalk River site of Atomic
Energy of Canada Limited (AECL) alerted senior AECL management to the necessity
for on-site and off-site emergency planning. Their subsequent commitment to
emergency planning was shared by the senior managers in the developing Ontario
Hydro nuclear power program.

The Windscale accident in the United Kingdom in 1957 emphasized the importance
of volatile fission products in an accident, specifically 1-131, and subsequent
off-site control measures. This accident resulted in off-site contamination of
an extensive area of the northwest of England.

The accident in 1979 at the Three Mile Island reactor owned by General Public
Utilities in the U.S.A. provided a major stimulus to planning at all levels in
Canada. In particular, the federal government took important steps to establish
a federal nuclear emergency plan with assigned responsibilities for federal
agencies [HW8A].

Finally the accident to the unit 4 reactor at the Chernobyl site in the former
Soviet Union in April 1986 resulted in major reviews of emergency planning at the
international, national, provincial, and electric utility levels.

1.2.2 Development of Nuclear Emergency Planning in Ontario

The earliest radiation emergency plan for a reactor facility in Canada was
prepared in the early 1950s by AECL for the NRU research reactor at Chalk River
Nuclear Laboratories. At that time AECL itself assumed complete responsibility
for on- and off-site emergency planning, since the site was in a low population
density area, the facility was owned by the federal government, and the
technology was new. Provincial and local governments were not involved in the
planning and there were no statutes or regulations setting out requirements for
nuclear emergency planning for reactor facilities.

These were the conditions which largely prevailed in the early 1960s at the
start-up and early operation of Canada's first power reactor known as the Nuclear
Power Demonstration (NPD), at Rolphton. This generating station, situated in
Ontario on the border between Quebec and Ontario, was owned by AECL and operated
by Ontario Hydro. Station management assumed responsibility for both on-site and
off-site planning. All arrangements necessary for off-site actions such as
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evacuation and traffic control on the nearby Trans-Canada highway were made
locally with the Provincial police and the Medical Officer of Health. This also
included arrangements for a small community in the Province of Quebec, located
a few kilometres up-river from the station. Again, there was no regulatory basis
for the off-site actions beyond those authorizing police and health officials to
take action in an emergency.

This situation continued during the start-up and early operation of the Douglas
Point Nuclear Generating Station, the prototype Canadian power reactor, in Bruce
County, again owned by AECL and operated by Ontario Hydro. Emergency off-site
actions, including radiation surveys, food sampling, and evacuation, were again
authorized by agreement between local officials and station management. As at
NPD, emergency plans were in place prior to start-up of the station. When
Ontario Hydro proposed to site its first multi-unit nuclear generating station
close to an urban setting at Pickering in the mid-1960s, the size of the station
and the fact that several municipalities had to be involved made it obvious that
more than local arrangements were necessary. This was the event that initiated
serious provincial involvement in nuclear emergency planning.

The first provincial plans were produced in the late 1960s. Initially, the
Ontario Ministry of Health was designated as the lead ministry responsible for
coordination of off-site planning. This responsibility was subsequently
transferred to the Ontario Ministry of Labour and, after the Three Mile Island
accident, to the Ministry of the Solicitor General which subsequently established
an Emergency Planning Group. A legal basis for emergency planning and action was
established under the Emergency Plans Act of 1983 [ON83]. This Act enabled fully
coordinated plans to be established at station, municipal and provincial levels
[ON86, ON90, 0N91, DU90, OH90].

In 1988, the Ontario Nuclear Safety Review [ON88] in its report had recommended

(9) That the Province of Ontario at once appropriate the funds necessary to
set in place the preparedness aspects of the Provincial Nuclear Emergency
Plan, and

(10) That the Province of Ontario base its nuclear emergency planning on the
maximum credible releases of radioactive material.

The ACNS in its report on "Recommendations and Comments on the Report of the
Ontario Nuclear Safety Review" [AC88] agreed in principle with recommendation (9)
but questioned the basis of recommendation (10). The Committees understand that
recommendation (9) has now been acted upon but recommendation (10) has not yet
replaced the current basis.

1.2.3 Development of Nuclear Emergency Planning in Quebec

In the Province of Quebec, the first radiation emergency plan for the prototype
Gentilly-1 nuclear power reactor was prepared jointly by AECL and Hydro-Quebec
in the late 1960s. (This reactor was owned by AECL and operated by Hydro-Quebec
and has long since been shut down.) At that time, only the local government
(Ville de Becancour), not the provincial government, was involved in the planning
of emergency response. There were no statutes or regulations governing off-site
actions beyond those authorizing police and health officials to take emergency
action. Station management assumed responsibility for on-site actions and the
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local officials of the Ville de Becancour assumed responsibility for off-site
actions. As it turned out, the local municipality's role in the preparation of
off-site plans was minor. It was primarily Hydro-Quebec that prepared and
presented emergency off-site plans to the Atomic Energy Control Board.

While Gentilly-2 was under construction in 1979, some major organizational
changes in nuclear emergency planning occurred, influenced by the accident at
Three Mile Island. Provincial authorities assumed responsibility for nuclear
emergency planning and the Securite civile du Quebec, as it is now known, was
named the lead agency for off-site actions. Responsibility for on-site actions
continued to rest with Hydro-Quebec. In the latter part of the 1980s, as a
result of the Chernobyl accident, the emergency plans for the station were
further refined and extended [HQ79, HQ85, QU78, QU88, QU90].

1.2.4 Development of Nuclear Emergency Planning in New Brunswick

In 1975 the New Brunswick Emergency Measures Organization was given
responsibility for off-site nuclear emergency planning for New Brunswick Power's
Point Lepreau Nuclear Generating Station. Planning began in late 1976 with
reviews of North American and international experience. A draft contingency plan
was ready in 1979. This draft plan was repeatedly tested and revised in
consultation with the AECB and New Brunswick Power to ensure that it followed
International Atomic Energy Agency (IAEA) guidelines, met standards acceptable
to the AECB and complemented New Brunswick Power's on-site contingency plan
[NB89]. In May, 1982, prior to the first criticality of the 600 MW nuclear
reactor, the Point Lepreau Off-Site Emergency Plan [NB82] was officially approved
by the province.

1.2.5 Development of Federal Nuclear Emergency Planning

Under the authority of the Atomic Energy Control Act [CA85a] originally
promulgated in 1946, the AECB may make regulations "for developing, controlling,
supervising and licensing che production, application and use of atomic energy";
and elsewhere, the AECB may "disseminate or provide for the dissemination of
information relating to atomic energy to such extent and in such manner as the
Board may deem to be in the public interest". Accordingly, in regulations made
pursuant to the Act, the Board requires in an application for an operating
licence for a nuclear facility, a description of the measures to be taken to
control hazards in the event of an accident [AE78, AE91]. The AECB was the only
federal department/agency seriously involved in planning for civilian nuclear
emergencies prior to 1979.

In March 1979, the Three Mile Island reactor accident moved the federal
government to action. The Province of Ontario formally requested that the
federal government take steps to provide a national focal point for nuclear
emergencies. A working group of officials drawn from several federal departments
was formed in December 1979 and a working-draft plan was prepared by October
1982. Following a long series of inter-departmental discussions, the Prime
Minister in 1984 designated the Minister of National Health & Welfare as the lead
minister. The first Federal Nuclear Emergency Response Plan (FNERP) was also
published in 1984 [HW84]. Revisions to the plan were initiated in 1989 and a
revised plan dated October 1991 was distributed in February 1992 [HW91].
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The plan was developed to coordinate the flow of information to the public
through one spokesperson for the federal government, to provide a single point
of contact for provinces to access federal resources and to facilitate the
exchange of information with the United States. The Department of National
Health & Welfare was not allocated additional resources for this new
responsibility.

2.0 NUCLEAR EMERGENCY PLANNING IN OTHER COUNTRIES

Nuclear safety has a relatively long history of international cooperation. One
also finds numerous examples of nations improving the safety of their operations
after visits by independent international review teams.

In that context, it seems fitting to give perspective to the present review of
emergency preparedness in Canada by examining briefly the situation in a few
other countries, namely the U.S.A., France, and Germany, and offering some
general observations about what is happening in countries which are members of
the Organisation for Economic Co-operation and Development (OECD). IAEA
recommendations have already been mentioned in the INTRODUCTION (section 1.1).

The U.S.A. was selected for fairly obvious reasons of proximity, of a federal
political structure, and of planning areas shared with Canada. France was
relevant in view of the relative importance of its nuclear program, of its
traditionally high degree of centralization, and of current efforts to
regionalize operational responsibilities, including emergency preparedness. As
for Germany, its political structure is close to that of Canada, with federal
states largely autonomous in questions of energy generation and emergency
preparedness.

2.1 U.S.A.

2.1.1 Regulatory Context

In the U.S.A., regulatory authority for nuclear energy lies with the Nuclear
Regulatory Commission (NRC) [NR89]. Its regulations are published in the Code
of Federal Regulations (CFR).

The Federal Radiological Emergency Response Plan [US90a] describes the roles and
responsibilities of various agencies, specifying, for different types of
emergency, which one would act as the federal lead agency. For nucleai-
generating station emergencies the lead agency would be the NRC. Other agencies
directly involved would include the Federal Emergency Management Agency (FEMA),
the Environmental Protection Agency (EPA) and the Department of Energy (DOE).

The plant operator and the local and state authorities normally participate with
FEMA in the preparation of an emergency plan for each plant. The plan must then
be submitted to the NRC for approval. An approved emergency plan is a
prerequisite for a license to operate at full power [NR88a].

If a local or state government refuses to participate in the preparation of the
emergency plan, a license may still be granted, if the operator provides the
missing portions of the plan [NR88b]. Under the "realism rule", it is assumed
that, in an emergency, the recalcitrant government would participate fully in the
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execution of the plan. The reactor in Seabrook, New Hampshire, has recently
(1990) been licensed for full power operation under the "realism rule".

Emergency plans must address 16 standard topics stated in the CFR, covering the
following [NR88a]:-

1. Assignment of responsibility (organization control)
2. On-site emergency organization
3. Emergency response support and resources
4. Emergency classification system
5. Notification methods and procedures
6. Emergency communications
7. Public education and information
8. Emergency facility and equipment
9. Accident assessment
10. Protective response
11. Radiological exposure control
12. Medical and public health support
13. Recovery and re-entry planning and post-accident operations
14. Exercises and drills
15. Radiological emergency response training
16. Responsibility for the planning effort: development, periodic review and

distribution of emergency plans.

The emergency plan is evaluated against a total of 200 detailed requirements set
out under the 16 standard topics.

2.1.2 Planning Basis

Four Emergency Action Levels, defined as: Unusual Event, Alert, Site Area
Emergency, and General Emergency, are used to classify events and initiate the
appropriate response and public information [NR88b].

The zones for planning are defined as a 10-mile (16 km) plume exposure pathway,
in which the Protective Actions are evacuation and sheltering, and a 50-mile (80
km) ingestion pathway, in which land interdiction and diversion of milk and food
products may be called for. For an extreme accident such as core-melt and
containment failure, sheltering and evacuation within 10 miles are estimated to
produce significant reductions in early injury and death (NR78).

These planning distances, which were proposed by a joint task force of NRC and
EPA, are somewhat arbitrary. After the accident at Three Mile Island, the
proposed planning distances became regulatory requirements.

Protective Action Guides (PAG) established by the EPA apply to all radiological
emergencies. For example, sheltering is called for if the whole body exposure
is projected to reach one rem (10 mSv), while evacuation would be called for at
5 rem (50 mSv) whole-body projected dose [NR89].

2.1.3 The Three Mile Island Accident

The response to the accident at Three Mile Island is very informative. The
Report of the President's Commission [Ke79] reveals several shortcomings in
planning and response, such as:
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There was a lack of coordination between the various levels of
government.

The regulator, as well as the State authorities, had accorded low priority
to emergency planning.

For about two days, the regulator did not understand the seriousness and
true nature of the accident.

Communications between the site and the regulatory headquarters were
inadequate.

Planning for an evacuation was inadequate.

The regulator misinterpreted technical information, resulting in
inappropriate decisions.

The role of the regulatory commissioners and their decision-making process
were ill-defined.

Hospitals required a longer lead-time for evacuation than was allowed in
the plan.

There was a lack of agreement on criteria for evacuation.

Sufficient potassium iodide was not available.

In addition to these shortcomings, the State of Pennsylvania found inadequacies
in its public-health resources and in its procedure for authorizing evacuation
of hospitals. The utility also found gaps in its preparedness: for example, its
own physicians under contract were not notified and there were inadequacies in
preparedness for radiation protection.

2.1.4 Trends

Based on eight years of experience, the Nuclear Management and Resources Council
(NUMARC), an association of nuclear plant operators, has proposed a re-evaluation
of Emergency Action Levels [NU89]. It suggests a much more refined system built
as a matrix of Emergency Classes and Initiating Conditions which, it is claimed,
would permit a more appropriate response to any event and a more manageable
emergency plan.

NUMARC also proposed a graded, response, in which evacuation might be carried out
at first to a radius of only 2 or 3 miles, with only sheltering out to the
remainder of the 10 miles within the plume exposure pathway. Projected doses
would be assessed before proceeding with more evacuations.

Much current emphasis is put on formal programs of accident management and on
realistic exercises and drills with appropriate feedback.

Another current debate is about whether the. safety improvements claimed by the
designers of advanced reactors would allow relaxation of the present requirements
for emergency planning.



Generally, the state of emergency planning in the U.S. is commendable, with good
plans exercised regularly, although there have been few full-scale exercises
involving the public.

2,2 France

France is, world-wide, the country which relies most on nuclear power for the
generation of electricity. In 1991, almost 73% of its installed capacity was
nuclear [IA92]. Public administration has traditionally been highly centralized,
but a strong program of regionalization is being pursued since the beginning of
the 1980s.

2.2.1 Regulatory Context

The regulatory authority resides jointly with the Ministry of Industry and the
Ministry of the Environment, acting through the DSIN (Direction de la Surete des
Installations Nucleaires - Directorate of Nuclear Facility Safety) and through
9 Regional Departments (Directions Regionales de 1'Industrie, de la Recherche et
de l'Environnement) [Ca85c, Be85]. The DSIN has overall responsibility for
emergency preparedness.

2.2.2 Planning Basis

There are two levels of planning. There is a general national plan called
ORSECRAD (Organisation de la surete en cas de radiation - Radiation Safety
Organization). Then there is a local plan for each plant known as PPI (Plan
particulier d'intervention - Specific Action Plan) . Generally, responsibilities
are clearly defined at the local level, where the Prefect is in charge. At the
central level, coordination i i more difficult in view of the number of
organizations involved. The Minister of Industry, with overall responsibility
in th<= event of an accident in a civil nuclear installation, acts mainly through
the DSIN which sets up a Command Post within its Crisis Centre, and a Crisis Team
at the technical centre of the CEA (Commissariat a l'energie atomique - Atomic
Energy Authority). A local liaison team is also activated. Locally, the plant
operator must notify the Prefect of any incident or accident [ED89]. The Prefect
may then trigger the specific action plan, inform other authorities and the
public, and act as appropriate. Local plans are exercised periodically.

The protective action levels for sheltering and evacuation are those proposed by
the ICRP in Publication 40 [IC84]. There are no nationally-prescribed zones for
planning purposes. Separate evaluations of the environmental impact are
undertaken for different types of accidents. Dispersion models are used for the
evaluation of liquid and gaseous releases to the air, water and in the ground.
These models generally use site-specific data in conjunction with conservative
transfer coefficients, where required.
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2.3

2.3.1 Regulatory Context

In Germany, the federal structure is an essential element in nuclear legislation,
licensing and supervision. There is no central licensing authority, the
responsibilities being shared between the federal and the state (Land)
governments [Ba90].

The legal basis is the federal Atomic Energy Act (1989) [GE89a]. It is put into
practice, for licensing, by the state governments, acting on behalf of, and under
the supervision of the federal government, whose authority is exercised by the
Ministry for Environment, Nature Protection and Reactor Safety [GE91].

When a license is applied for, the federal ministry may demand to see all
relevant documents and inform the state licensing authorities of the conclusions
of its review. If differences remain between the state and federal authorities,
the latter may issue directives, including supplementary requirements concerning
safety and radiation protection. Thus, national regulatory control is
effectively maintained.

The responsibilities of the federal government for coordination are exercised
within a Federal-States Committee on Atomic Energy, chaired by the federal
Minister.

2.3.2 Planning Basis

The licensee is responsible only for on-slte emergency planning, as well as
certain special tasks to support the authorities off-site [GE79]. The
responsibility for off-site emergency planning lies with local and regional
authorities which are responsible to the state authorities. However, the state
does not have to approve the plans, even though it looks at them and may support
them by special studies.

The federal authorities have no responsibility in emergency planning, but federal
agencies will support actions if the states ask for help; they may also try to
coordinate actions when two or more states are affected. An exception to this
last assertion may be seen in a law passed after the Chernobyl accident giving
the federal authorities the power to act to protect the public against exposures
resulting from contamination. The federal authorities may attempt to harmonize
policies at the state level. They also have a role in information gathering,
such as in large-area determination of radioactivity in the air or in federal
waterways, in the North Sea and in the Baltic Sea [GE87].

The states have responsibility for determining the amounts of radioactivity in
foodstuffs, medical drugs, feedstuffs, drinking water, sewage, the soil, plants
and fertilizers. They must transmit the data obtained to the federal
government's Centre for Monitoring Environmental Radioactivity.

The information discussed in this section refers to the Federal Republic
of Germany, as it existed before reunification in 1990.
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Coordination between states is referred to, in the Safety Codes and Guides
[GE89b, GE89c], by statements such as:

"... where emergency control managements have to be set up in more than
one federal State, the licensee and the federal States shall come to an
understanding as to how information has to be given and received."

"The cooperation (across federal states' borders) of neighbouring
emergency control managements is ensured by official liaison officers
and aims at making decisions which are as uniform as possible and [at]
optimizing the deployment of task personnel."

Three zones are defined for planning: a central zone, extending to not more than
2 km from the facility, an intermediate zone extending to not more than 10 km and
an outer zone extending to not more than 25 km.

Two alerting phases are specified. The "early emergency warning" is for an
event which has not yet had an impact on the environment but for which an impact
is possible. The "emergency alert" is declared when there is a release or a
threat of release of radioactive material.

A number of alerting measures are defined, identifying specific action to be
taken for each alerting phase and according to the level of danger.

2.4 Other Countries

While individual countries have had their own emergency plans, a trend has
developed under the aegis of the Nuclear Energy Agency (NEA) within the OECD
toward:

comprehensiveness: ensuring preparedness for a wider spectrum of events
than had been addressed in planning before the Chernobyl accident;

uniformity: the provision of similar levels of protection of the
population in all OECD countries, including those member countries that
have no nuclear power plants.

Concerning comprehensiveness, the Chernobyl experience of widely-dispersed
contamination resulting from a transboundary source was shared by many countries.
It showed the inadequacy, for this type of event, of purely site-centred
emergency preparedness. In varying degrees, countries with a nuclear power
programme, as well as countries having no nuclear power plants, have now extended
their emergency preparedness to be able to respond efficiently to radioactive
contamination outside the traditional site-centred emergency planning zones and
perhaps covering large parts of their territory.

The Chernobyl accident in 1986 [AE87] is not the only event in recent years to
highlight the need for broader and more flexible radiation emergency
preparedness. In 1987, a radiological accident involving a Cs-137 teletherapy
source took place in Golania, Brazil [IA88a]. The environmental radioactive
contamination which occurred, though less extensive than might occur in a major
reactor accident, was serious. The emergency response of the Brazilian
authorities, once the event became known to them, benefitted significantly from
the existence of an emergency plan for the Angra nuclear power plant even though
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that plant is distant from Goiania. Obviously a site-centred plan proved to be
better than no plan at all from which to mount an effective response. However,
the Goiania accident demonstrates the need for flexibility in emergency
preparedness and capability to respond anywhere within a country.

Working toward uniformity, the NEA has prepared and published documents comparing
radiation emergency planning and preparedness in OECD member countries [NE89a,
NE89b, NE89c, NE89d]. The points of comparison cover all major aspects of
emergency planning such as, for example, emergency planning zone size and
criteria for implementing countermeasures. One salutary effect of recent
accidents is that the simple act of highlighting anomalies leads naturally to
questions and challenges regarding their justification in the various countries
involved.

3.0 NUCLEAR EMERGENCY PLANNING AND IMPLEHENTATION IN CANADA

3.1 Legislative Bases

The legislative basis for the AECB is the Atomic Energy Control Act [CA85a].
This Act gives the AECB broad powers to regulate the development, application and
use of atomic energy. The AECB is also responsible for administering the Nuclear
Liability Act [CA85b].

The legislative basis for Emergency Preparedness Canada is the Emergency Pre-
paredness Act [Ca88]. This Act authorizes the Governor in Council to make orders
or regulations dealing with departmental p'.eparedness. It specifies that each
department is responsible for identifying the civil emergencies within or related
to its areas of accountability. The Priir.a Minister will name a Minister, and
thus a department or agency to assi^.e the lead on behalf of the federal
government at any time, before or after an accident has occurred. For nuclear
emergencies the Minister of National Health and Welfare has been so designated.
Emergency Preparedness Canada is responsible for coordinating the development of
federal civil emergency preparedness, but the organization does not normally
manage the response to emergencies.

New Brunswick's Emergency Measures Act [NB78] prescribes wide powers for the
province. The New Brunswick Emergency Measures Organization of the Department
of Municipal Affairs is the agency responsible for off-site emergency planning
for nuclear emergencies for the Point Lepreau Nuclear Generating Station, while
New Brunswick Power is responsible for on-site emergency planning.

With the construction of Gentilly 2 in 1979, and in accordance with the Emergency
Plans Act [QU78], the Province of Quebec assumed responsibility for nuclear
emergency planning, with the Securite civile du Quebec designated as the lead
agency for coordinating off-site emergency planning. The off-site emergency
planning responsibility rests chiefly with the municipalities, while the
responsibility for on-site emergency planning remains with Hydro-Quebec.

In Ontario, the Ontario Emergency Plans Act of 1983 [ON83] delineates the
responsibilities for emergencies in general and assigns responsibility for the
coordination of off-site planning to the Solicitor General. This statute
facilitates the development of coordinated emergency plans at the nuclear
stations, municipalities and provincial levels.
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3.2 Federal Responsibilities and Plans

3.2.1 Outline of the Federal Nuclear Emergency Response Plan (FNERP)

The original purpose in developing a FNERP was to provide one voice for the
federal government, to provide one point of contact for provinces to access
federal resources, and to ensure better information transfer with the U.S.A.
[EP8O] . The stated purpose of the current plan is "to outline the procedures to
be followed by the Government of Canada in dealing with nuclear emergencies which
may affect the health and safety of Canadians and which may be of radiological
safety significance outside of Canada." [HW91] In the context of this plan, "a
nuclear emergency is defined as an emergency which involves the release of
radionuclides but does not include the hostile use of nuclear weapons against
North America".

Under the FNERP, a federal response to a nuclear emergency would be initiated
"under any of the following circumstances:

Federal assistance is requested by the designated official in a province.

More than one province may be affected.

The emergency originates inside Canada and may affect other countries.

The emergency originates outside Canada and may affect Canada.

An incident involving nuclear sources belonging to another country occurs
on Canadian territory.

Nuclear weapons tests which may affect Canada."

The plan outlines the roles and responsibilities of federal departments and
agencies, provincial and municipal authorities, and nuclear facility operators.
It defines three phases of action: immediate, operations, and restoration, and
sets forth a "concept of operations" for the various jurisdictions involved.

Federal/provincial coordination is addressed briefly as follows: "The coordin-
ation and allocation of resources will rest with the level of government
providing them, but operational control (of those resources) will be assumed by
the requesting level of government." A senior liaison officer would be appointed
by the federal government to interact with the appropriate provincial
authorities.

The plan outlines the following organizational structure headed by a Federal
Coordinator and four supporting groups:-

i) Coordinating Group

"This group will provide advice to the Federal Coordinator ... on the
state of the emergency, the status of logistics and support, the technical
issues involved, on public information activities and on any other issues
related to the emergency such as international interactions as may arise
due to particular circumstances."
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ii) Operations Group

"This group will provide advice to the Federal Coordinator and deploy
federal specialists and resources as required ...."

iii) Technical Advisory Group

"This group will provide scientific and technical advice and expertise at
all stages of planning and response to an emergency. This mav include
identification of resources, suggestions for protectii-^ actions,
evaluation of data, provision of technical knowledge, and any other
requirement placed on it by the Federal Coordinator ...."

iv) Public Information Group

"This group has two functions:

to coordinate the flow of information from the Federal Nuclear
Emergency Control Centre to the media and the lay public and

to coordinate the flow of technical information and assessments to
scientific officers in other jurisdictions.

The Public Information Group will process the technical and operational
information received to prepare bulletins, statements and press releases.
The group will be the source of federal information to the media and the
public. Information will be released under the authority of the Minister
of National Health and Welfare or the Federal Coordinator. Bulletins
issued by provincial and United States authorities will be available
through this group. The Public Information Group will prepare and
distribute detailed statements in cooperation with the Technical Advisory
Group to scientific officials and identified experts in other
jurisdictions who require more specialized material in order to answer
questions from the public.

The Group will provide the focal point for incoming calls from the media,
scientific officers and the public requesting information."

The FNERP contains a summary of capabilities and resources for 15 federal
departments/agencies. In particular, the plan designates a single point of
contact for the federal government - the Federal Coordinator (Director of the
Bureau of Radiation and Medical Devices) and a single spokesperson for the
federal government - the Minister of National Health and Welfare. It provides
the framework for the coordination of a unified federal government response to
a nuclear emergency.

The FNERP was partially implemented for the first time following the Chernobyl
reactor accident in 1986 and again in 1988 to prepare for the re-entry of the
nuclear-powered Soviet satellite, COSMOS 1900. It was also exercised in
conjunction with an Ontario exercise for the Darlington Nuclear Generating
Station.
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3.2.2 Responsibilities of Selected Federal Departments/Agencies

There are 15 departments/agencies which support the FNERP. These are:

1. Agriculture Canada

2. Atomic Energy Control Board
3. Atomic Energy of Canada Limited
4. Communications Canada
5. Emergency Preparedness Canada
6. Employment and Immigration Canada
7. Energy, Mines and Resources
8. Environment Canada
9. External Affairs
10. Fisheries and Oceans
11. National Defence
12. National Health and Welfare
13. Revenue Canada
14. Solicitor General
15. Transport Canada

However, seven of these have key roles in providing technical advice and
resources and/or operational assistance. Their responsibilities for nuclear
emergencies are summarized below based on their general emergency
responsibilities and their role under the FNERP.

3.2.2.1 Emergency Preparedness Canada (EPC)

EPC is responsible for coordinating federal civil emergency preparedness, for
providing advice and assistance, and for preparing an annual Report to Parliament
on the status of emergency planning. The Government Emergency Operations
Coordinating Centre operated by EPC is the Federal Nuclear Emergency Control
Centre.

3.2.2.2 The Atomic Energy Control Board (AECB)

The Atomic Energy Control Board is the agency designated by the federal
government to regulate radioactive materials and nuclear establishments in
Canada. This is done under the authority of the Atomic Energy Control (AEC) Act
and the AEC Regulations. With respect to nuclear reactors, the process is
intended to ensure that research reactors and nuclear generating stations are
designed, constructed, commissioned and operated in compliance with safety
criteria and requirements established by the Board and by the plant operator.
Before the AECB issues an operating licence for a nuclear reactor, it requires
the licensee to submit on-site and off-site plans and procedures to handle
nuclear emergency situations. The on-site emergency plans are approved by the
AECB. (The preparation and approval of off-site plans rests with the provinces.)

i) Role of AECB On-Site Staff

During a radiation emergency resulting from a major reactor accident, the primary
role of AECB on-site staff is to obtain information and liaise with AECB
emergency operations staff located at headquarters in Ottawa. Other roles fore-
seen by the AECB for its on-site staff include providing technical advice in
support of the activities of the licensee's emergency management group; monitor-
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ing the licensee's response to the emergency situation; and providing technical
advice to provincial and municipal operations after the provincial plan is
activated.

ii) Role of AECB Headquarters Staff

During a radiation emergency resulting from a major reactor accident, AECB head-
quarters staff reviews the licensee's response to the emergency situation to
ensure that applicable regulatory requirements are not breached. If warranted
by prevailing circumstances, the AECE may issue specific directives on health and
safety aspects to the licensee. Under the FNERP, the AECB also provides
resources, technical advice and assistance to DNH&W to assess the consequences
of the accident and determine protective actions to be recommended to the
provinces or to be implemented, depending on the situation.

3.2.2.3 The Department of National Health and Welfare (DNH&W)

The Department has been designated the lead federal department for responding to
nuclear emergencies and is responsible for the preparation and implementation of
the Federal Nuclear Emergency Response Plan. Within the Department, responsi-
bilities for the FNERP are shared between the Medical Services Branch (adminis-
trative aspects of the plan) and the Health Protection Branch (HPB) (coordination
and implementation of the plan).

The Department shares with Agriculture Canada and Fisheries and Oceans
responsibility for food quality and safety, setting guidelines for contaminants
in food and in livestock feeds.

3.2.2.A Department of National Defence (DND)

The responsibilities of DND include control, containment and recovery of nuclear
material resulting from an accident or incident involving nuclear weapons in or
affecting Canada. Guidance for the supervision and coordination of DND response
in such cases is contained in the appropriate Canadian Forces Orders. The
Department of National Health and Welfare may be called upon to implement the
FNERP in support of DND operations. In many situations involving response to a
nuclear emergency, the resources of DND, personnel and material, may be required
to mount an effective response. This was the case following the re-entry of
Cosmos 954 and in the preparedness for the possible re-entry of Cosmos 1900.

3.2.2.5 Environment Canada

Environment Canada's policy (EC88) on peacetime emergency response notes that
responsibility for environmental management is shared by federal and provincial
governments and lists Environment Canada's responsibilities which include:

assuming federal leadership for environmental pollution emergencies not
assigned to other agencies or if the environment is not otherwise
adequately protected;

supporting local emergency operations and arrangements;

providing environmental information;
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assisting with communications between agencies;

assessing the environmental impact;

forecasting and warning of large scale international disasters to mitigate
their effects; and

monitoring and reporting on all emergencies having a significant impact on
the Canadian environment.

3.2.2.6 Agriculture Canada

The Minister of Agriculture is responsible to Parliament for managing the
response to emergencies related to the agriculture/food system. The Department
has prepared a conceptual document for a "Food and Agriculture Emergency Response
System" (FAERS), January 1989.

In general, dairy products, fruit and vegetable products, meat, and meat products
are controlled by Agriculture Canada when they are shipped out of the province
of origin (interprovincial and international trade). Under the Feeds Act and
Regulations, inspectors may take action on the farm of origin if feed contains
a harmful substance.

3.2.2.7 Atomic Energy of Canada Limited (AECL)

AECL is the source of significant technical expertise and equipment. AECL
personnel would be available for ground surveys if needed. The laboratories at
Chalk River and Pinawa would play an important role as they did in the analysis
of debris from the COSMOS 954 reentry.

3.3 Provincial Responsibilities and Plans

3.3.1 Province of New Brunswick

The Province of New Brunswick Emergency Action Plan [NB92a] is intended to deal
with a wide range of natural and man-made disasters, including a nuclear
emergency. Under this plan, New Brunswick maintains a Provincial Emergency
Action Committee (PEAC) and District Emergency Action Committees, which are
composed of senior government and agency officials. In the event of an accident
at Point Lepreau NGS, the PEAC would be expanded to include members with the
necessary scientific, technical and management skills. This expanded body,
called the Control Group, would be responsible for assembling, processing and
interpreting essential data, deciding on protective actions, and maintaining
overall control of operations and public information activities. It would
function in accordance with the Province's Point Lepreau Off-Site Emergency Plan
[NB82].

The Provincial Emergency Operations Centre (EOC) in Fredericton would be used by
the Control Group. Local community operations would be managed by the two
District Emergency Action Committees which normally serve the Point Lepreau area,
with emergency operation centres in the towns of Hampton and St. Stephen. In
addition, a community-based volunteer Warden Service is trained and exercised
regularly in the Point Lepreau area [NB92b].
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Radiological assessment operations near the plant are coordinated by an Off-Site
Emergency Centre located 12 km north of the nuclear station. NB Power personnel
including staff from an off-duty shift, would take over from the duty Shift
Supervisor the task of coordinating field surveys and collating station and
survey data. The New Brunswick Emergency Measures Organization would provide an
operations staff at the Off-Site Emergency Centre to coordinate local field
activities, control the Warden Service and keep the Control Group in Fredericton
informed of the local situation. The RCMP Point Lepreau Sub-Detachment,
reinforced as needed, would supervise area security and initiate an evacuation
if directed to do so.

Communication links have been established to ensure the vital flow of technical
data and operational information between the plant, the EOCs and the field
operations staff. These facilities include dedicated telephone, radio and
telecopier services, backed up by fixed and mobile amateur radio networks. This
mix of independent landline, microwave and radio-based systems provides a high
degree of flexibility and reserve.

Parts of the off-site plan are exercised annually, regular training sessions are
held for the Wardens in Point Lepreau, monthly communications checks are
conducted by the Point Lepreau Nuclear Generating Station and the on-site plan
is exercised regularly. Altogether, six table-top and two field exercises of the
Point Lepreau Plan have been held to date, with the major effort being a full-
scale field exercise, held in 1982.

3.3.2 Province of Ontario

The Province of Ontario Nuclear Emergency Plan (1986) [ON86] outlines the
response to nuclear emergencies arising within or outside Ontario, including the
roles of municipalities, local governments and police forces. It also designates
the lines of authority and reporting up to the Premier of Ontario.

The Ontario Plan comprises a master plan together with site specific plans for
each nuclear site. The master plan sets out principles and concepts, along with
procedures for the site-specific plans. Topics which are generic to all the
sites are addressed in the master plan. The site specific plans provide relevant
detail which are required to implement the emergency plan in the vicinity of a
given nuclear site [0N90, 0N91].

In the event of an accident with possible off-site consequences, one of the first
actions of the nuclear facility operators is to alert appropriate officials of
the Government of Ontario. Mutually agreed definitions of events or conditions
have been established which would necessitate an off-site alert. After the alert
has been given, technically trained staff from the nuclear station would carry
out radiological surveys in the immediate off-site area and, if necessary, put
selected protective measures into effect, in cooperation with local emergency
officials such as police and fire departments. These actions would continue
until the provincial Emergency Operations Centre indicated that the province was
ready to take responsibility for further action.

The Nuclear Emergency Plan calls for all emergency operations to be directed from
a central operations facility in Toronto, regardless of the site of the accident.
Pre-designated officials of the various provincial and other agencies with roles
in the plan are called in by a telephone alerting scheme. Radio and telephone
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communications facilities exist in the Operations Centre to provide the means of
controlling and directing operations at any of the potentially affected sites in
the province.

The Ontario Plan provides considerable guidance on what protective measures would
be implemented and under what circumstances. Protective measures are divided
into three classes: Precautionary Measures, Immediate Preventive Measures and
Protective Measures. The Master Plan discusses these in two sections, "Planning
Basis and Concepts" and "Operational Policy", and two Appendices, "Protective
Measures" and "Implementation of Protective Action".

The Province of Ontario routinely participates in nuclear emergency exercises at
the electric utility, municipal, provincial and national levels. Over the past
20 years, it has participated in a total of approximately 30 full and partial
exercises.

3.3.3 Province of Quebec

The main responsibility for off-site emergency planning rests with the municipal
governments but since, in a nuclear accident at Gentilly, several municipalities
will be involved, the Government of Quebec has decided on a sectorial approach
coordinated by the Regional Director of the Securite civile du Quebec (SCQ) in
Trois-Rivieres [QU88]. In a 1979 agreement, Hydro-Quebec was assigned major
responsibilities in both the on-site and off-site emergency plans because it
always has staff on duty who would have to play a vital part in the early hours
of any incident [HQ79]. Hydro-Quebec also has a responsibility for environmental
sampling and measurement.

A Provincial Steering Committee, supervised by the Premier of Quebec and his
ministers, would manage all political aspects of the emergency and would interact
with the federal and other provincial governments. The Regional Directing
Committee would coordinate the Regional Emergency Response Plan from the
Emergency Operations Centre (EOC) in Trois-Rivieres. Each of the municipalities
in the Region has 30 to 50 people involved in its emergency plan, supervised by
its mayor [QU88, QU90].

Communication links have been established to ensure the vital flow of technical
data and operational information between the plant, the EOCs and the field
operations staff. These facilities include dedicated telephone, radio and
telecopier services, backed up by fixed and mobile amateur radio networks. This
mix of independent landline, microwave and radio-based systems provides a high
degree of flexibility and reserve.

The Government of Quebec considers the provision of information to the public an
important aspect of the emergency plan. An agreement has been signed with the
Universite du Quebec a Trois-Rivieres to establish a press centre to provide
information to the public, in the event of a nuclear emergency.

Since the start-up of Gentilly 2, two exercises have been conducted with the SCQ:
a one-day exercise in 1982, and a three-day exercise in 1986 with the press
centre in operation.
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3.4 Util ity Plans

3.4.1 Licence Requirements

In order to obtain an operating licence, each utility is required to submit to
the AECB, plans to handle nuclear emergency situations.

3.4.2 Typical Plan Content

A typical utility plan makes provision for the following on-site actions:

placing the reactor(s) in a safe, stable state;

notifying provincial authorities and giving them an assessment of the
magnitude of the emergency;

taking measures to assure the safety of plant personnel and visitors,
including assembly, roll calls, search and rescue;

making arrangements for injured and contaminated personnel;

and for following off-site actions

conducting environmental surveys;

recommending necessary actions to local authorities or the provincial
control group, as appropriate;

providing information for public dissemination.

In addition, electric utility planning generally makes provision for

• obtaining needed technical advice and engineering support;

• providing on-going information on the status of the plant;

• providing assistance to the province when the province assumes control;

• distributing relevant literature to the surrounding population; and

• training off-site personnel.

3.4.3 Implementation

To familiarize personnel with their roles and responsibilities, the electric
utilities conduct basic emergency procedures training courses. For the key
positions, very extensive courses are provided covering operation of the facility
as a whole and accreditation is done by the AECB through an examination process.
The course in radiation protection includes the emergency plan.

The emergency plans and response actions of all three nuclear electric utilities
are exercised regularly. The frequency of the drills depends on the scope of the
exercise. Typically a station will exercise parts of the plan, e.g., roll call
and rescue operations, several times a year, and carry out a full scale on-site
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exercise every one or two years. Exercises in conjunction with an off-site
provincial exercise are also held.

Although each emergency plan is complete and able to function independently, the
electric utilities do meet from time to time to share experiences and to inform
each other of material resources available.

4.0 INTERNATIONAL ARRANGEMENTS FOR MUTUAL ASSISTANCE

4.1 Multinational Agreements

Worldwide experience following the Chernobyl accident revealed some deficiencies
in international coordination that have since been addressed by two UN-sponsored
international agreements.

The Convention on Early Notification of a Nuclear Accident [IA86a] provides that
any state that is party to the convention will promptly notify other states,
either directly or through the IAEA, in the event of a nuclear accident on its
territory that is liable to release radioactive material beyond its boundaries.
Notification is mandatory for accidents to civilian nuclear facilities, and
optional for others. The party concerned also agrees to provide other states
with such information as is available and relevant to minimizing harmful
consequences.

Canada has signed this convention. As a result, Canada is assured of a
substantial warning, measured in days, of the arrival of radioactive material
from most potential nuclear accidents in other countries. Exceptions are those
accidents that might occur in countries not party to the convention, and in those
parts of the U.S.A. that are adjacent to the Canadian border.

The Convention on Assistance in the case of a Nuclear Accident or Radiological
Emergency [IA86b] provides the administrative structure within which a state
affected by such an accident or emergency can obtain prompt assistance from other
states and/or the IAEA [IA88b]. An important provision of the convention is that
all states shall notify the IAEA of appropriate contact points and of relevant
resources that could be made available.

The IAEA has been informed of the contact points in Canada and of possible
resources from Canada. In practice, if Canada were to seek assistance it would
most likely be from the U.S.A., which has not provided the IAEA with a detailed
list of possible resources. However, any such assistance would probably be
sought and received under bilateral agreements.

4.2 Bilateral National Agreements

There are 12 nuclear power reactor sites in Canada and the United States which
are close to the border. In most cases, a major release in one country could
affect the population and the environment in the other.

The AECB and the U.S. Nuclear Regulatory Commission have an agreement for the
exchange of safety-related information and immediate notification in case of an
emergency. Both agencies have procedures in place to notify the other of an
accident at any civilian power reactor regardless of proximity to the border.
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In the event that Canada sought assistance from the United States for a nuclear
accident affecting Canada, the Agreement for Cooperation in Comprehensive Civil
Emergency Planning and Management, signed on April 28, 1986 [CA86] would most
likely be invoked. This agreement authorizes the establishment of a Consultative
Group to supervise and facilitate the implementation of the Agreement, defines
principles of cooperation, and provides for mutual assistance in various peace-
time emergencies, as well as war situations. Its tan principles of cooperation
are:

a) national laws shall be respected, but alleviation may be requested to
facilitate emergency response;

b) emergency plans shall be consistent with the principle in (a) above;

c) movement of persons and equipment across borders shaj.1 be facilitated in
keeping with circumstances;

d) foreign nationals snail be treated as citizens for health and welfare
measures;

e) there shall be no taxes levied on equipment and services;

f) communication and transportation charges shall be as for each country's
own agencies;

g) there shall be provisions for the security and care of persons and
equipment on loan;

h) foreign equipment present at onset of emergency may be used by local
authority;

i) foreign perishable and consumable supplies may be disposed of by local
authority;

j) compatibility of emergency plans shall be recommended to lower govern-
mental levels.

In 1991, authorization was given to establish a Canada/U.S. Working Group on
Nuclear Emergency Planning under this Agreement [CA91].

Another relevant Canada/U.S. bilateral agreement that may aid in planning for a
nuclear emergency is an agreement, by the exchange of notes between the U.S.
Secretary of State and the Canadian Ambassador, covering cooperation on the civil
uses of atomic (nuclear) energy [CA89].

4.3 Bilateral Provincial/State Agreements

Agreements exist between the Province of Ontario and the States of Michigan, New
York and Ohio covering notification of nuclear plant incidents and access to
accident sites to obtain first-hand information. In view of the immediate
vicinity to Ontario of the U.S.'s Enrico Fermi 2 plant near Detroit, Michigan,
a specific emergency plan for that plant is included in the Nuclear Emergency-
Plan established by Emergency Planning Ontario.
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In the Province of New Brunswick, a formal bilateral agreement on emergency
contingencies exists between the New Brunswick Emergency Measures Organization
and the State of Maine Bureau of Civil Emergency Preparedness [NB90a]. This
agreement established a framework for regular consultation, bilateral planning
and operational arrangements to ensure a coordinated emergency response to
nuclear accidents which may have an impact across the international border. This
agreement is currently (1992) under review for renewal.

In addition, comprehensive Letters of Understanding for cooperation, planning,
response and/or assistance in the event of an emergency, not necessarily nuclear,
exist between the following Provinces and States:

British Columbia/Alaska, Washington, Idaho, Montana
Alberta/Montana
Saskatchewan/Montana

5.0 INTER-COMPARISON OF CANADIAN NUCLEAR EMERGENCY PLANS

5.1 Protective Measures and Protective Action Levels

Protective measures and protective action levels (PALs) in emergency plans for
the Provinces of Ontario, Quebec, and New Brunswick have been reviewed with
reference to recommendations by the AECB's Advisory Committee on Radiological
Protection (ACRP), international agencies (the OECD, IAEA), and the United States
Environmental Protection Agency (USEPA). The differences are evident in Table 1.

Although international bodies have recommended that protective measures and their
associated dose criteria be selected while keeping in mind valid regional,
social, economic, and political considerations, the wide variation within Canada
may confuse residents of adjacent provinces, particularly those living close to
boundaries.

Two important publications containing recommendations on this subject by inter-
national agencies are ICRP-40, "Protection of the Public in the Event of Major
Radiation Accidents: Principles for Planning" (1984) [1C84] and IAEA Safety
Series No. 81 "Derived Intervention Levels for Application in Controlling
Radiation Doses to the Public in the Event of a Nuclear Accident or Radiological
Emergency" (1986) [IA86c].

The IAEA document suggests potential exposure pathways and possible protective
measures for reducing exposures. Ontario, Quebec and New Brunswick have incor-
porated some but not all of the protective measures and have added additional
ones. Only four measures are common to all provincial plans: control of access,
administration of stable iodine, evacuation, and controls on water. The Ontario
plan includes nine protective measures; the New Brunswick plan, seven; and the
Quebec plan five. If the protective measures which might be taken are appro-
priate for the particular provincial situations and cover the likely routes of
exposure, the differences may be justified. However, the plans provide no
rationale for the selection.

Of more concern are inter-provincial differences in protective action levels.
These are defined in recommendations of the IAEA and the AECB, and in the plans
of Quebec and New Brunswick and of USEPA as the projected dose (committed dose
equivalent) saved through implementation of the measure. Ontario plans include



TABLE 1
COMPARISON OF PROTECTIVE MEASURES AND PROTECTIVE ACTION LEVELS

(expressed as mSv except where noted)

Protective
Measures*"

International
Agencies®

Whole Single
Body 0 1 Organs'4'

ACRP*51

Whole
Body Thvroid

Ontario'61

Whole
Body Thvroid

Quebec'

Whole
Body

J.8.9)

Single
Oreans

New Brunswick"01 United States"1'121

Whole
Body Thyroid

Suspension of
recreational
activities'5'101

U s e of protective
equipment'6*

Control of Access

Sheltering

Evacuation

Administration
of Stable Iodine

0.05-5 0.5-50

5-50 50-500 0.5-5 5-50

50-500 500-5000 50-500 103-104

1-10 3-30

10-100 30-300

50-500 — 50-1000 - - 30-300

Relocation

Decontamination
of Persons

Decontamination of
Land and Property

Water Controls

50-500

5-50

Food Controls 5-50

Seafood Controls™

Use of Stored
Animal Feed

Emergency Planning
Zone Radius (km):
- Plume Exposure
- Ineestion

50-500

50-500

0.05-5 0.5-50 0.5-5 1.5-15

0.05-5 0.5-50 0.5-5 1.5-15

10 km
50 km

1 /iSv/hr

5-50 50-500

50-500 500-5000

50-500

5-50 50-500

16 km
80km

50 mSv whole body
dose equivalent
saved (1-5 mGy/h)

500 mSv infant
thyroid dose
equivalent saved
(50 MGy/y)

5 mSv/y

10 pGy/hr

10-<50 50-<250

.>50 >250

5 mSv whole body ALI"3>
Short term release
= 100 x weekly DEL<I4)

(gaseous)

5 mSv whole body ALI

Short term release
= 10 x monthly DEL (liquid)

20 km
80 km

>20

<20

50 150

15

16 km
80 km

I

considered but no dose associated with the action
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Footnotes to TABLE t

(1) IA86c

(2) NE89a

(3) Whole body effective dose equivalent.

(<t) Lung, thyroid or any single organ preferentially irradiated. In the event of high dose alpha
irradiation of the lung, the numerical values apply to the product of the relative biological
effectiveness and the absorbed dose in milligrays. [IA66]

(5) AC83

(6) ONS6

(7) HQB1

(8) QUB8

(9) HQ90

(10) NB90b

(11) US90b

(12) NR78

(13) ALI - Allowable Limit on Incake

(14) DEL - Derived Emission Limit

TABLE 2

VARIOUS UNITS USED TO EXPRESS PROTECTIVE ACTION LEVELS

Source Name

ICRP-40 Dose Equivalent Levels for Early/Intermediate
Phase Counter Measures

NEA (1989) Intervention Levels

ACRP Emergency Reference Levels

Ontario Protective Action Levels

Quebec Niveaux de reference en cas d'urgence

Seuils d'action

New Brunswick Emergency Reference Doses

Action Guides

Sv/mSv

Sv/mSv

rem/mrem
and Sv/mSv

Sv/mSv and
rem/mrem

mrem/h

mSv

jtGy/hr and
multiples
of DELs

USEPA Protective Action Guides rem/mrem
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dose already received from the emergency in the definition of projected dose.
The time period for calculation of this dose is not specified in any of the
recommendations or plans.

Protective Action Levels are given as a range of doses by all jurisdictions,
except New Brunswick. The lower limit is a level below which no action is
required; the upper one almost certainly would require action.

The levels vary among the provinces by factors of 3 to 17. Ontario PALs are all
lower than international recommendations. Those of Quebec and New Brunswick are
for the most part in the range of values recommended by the IAEA and used by
USEPA.

In addition to protective action dose levels, Quebec and New Brunswick plans
include derived action levels for quick and easy interpretation by on-site and
off-site emergency response teams.

Table 2 shows that there is also some non-uniformity in the units used to express
protective action levels. For example, in the Ontario and Quebec plans, both the
old system of radiological units and their newer SI equivalents are in use.

5.2 Plans for the Restorative Phase

5.2.1 General

The amount of attention given to the clean-up or restorative phase in the three
provincial off-site plans and the FNERP is sketchy. Of the three provincial off-
site plans the Ontario plan devotes the most attention to the clean-up or
restorative phase. The Quebec and New Brunswick plans provide some general
guidance. These differences probably reflect the differing circumstances in each
province. With nuclear facilities in Ontario bordering on large urban areas,
restoration could be a major undertaking. The Quebec concern rests more with
agricultural problems. New Brunswick sees restoration as an extension of the
overall problem, since the scope of its clean-up is much smaller than that of
the other provinces. For example, it could reduce its restorative problem in
agriculture by simply evacuating the threatened 20 head of livestock.

The detailed provisions for restoration in each provincial plan are summarized
as follows.

5.2.2 Ontario

The 1986 Ontario Plan divides nuclear emergency operations into two phases, with
Phase Two being defined as the ingestion control and restoration phase. When
Phase One is declared complete, attention is then to be directed at possible
contamination of the food chain. Monitoring teams would sample food and water
supplies and take the necessary measures to restrict consumption. Meanwhile
efforts would begin to restore conditions to normal.

A provincial Phase Two Advisory Committee is to be formed which is supported by
an Ingestion Monitoring Organization and Technical Support Group. The Ministry
of Labour is responsible for providing most of the technical and administrative
support for the Ingestion Monitoring Organization, including fixed and mobile
laboratory facilities, mobile communications, protective clothing and equipment,



- 26 -

field accommodations and feeding. The Ministry of the Environment would provide
qualified personnel for the Ingestion Monitoring Organization, to carry out field
monitoring and to provide technical advice to assist in re-establishing affected
water supplies. Ontario Hydro would also support the Ingestion Monitoring
Organization by providing radiation monitoring services.

The Ministry of Agriculture and Food is responsible for arranging for an
emergency supply of milk and/or vegetables in case consumption of local supplies
is banned for any extended period and for establishing arrangements with
Marketing Boards for dealing with any large scale contamination of food supplies.
It is to act as the main agency for conducting ingestion control operations and
for re-establishing disrupted food supplies. It would also be involved in
assessing compensation.

The Ministry of Health during the restorative operations would assist in making
the required arrangements for special medical check-ups, treatment, counselling,
etc. , for the affected population. The Ministry of Community and Social Services
would assist in determining what corrective action or compensation is required
during restorative operations.

The Ministry of Municipal Affairs would assist municipalities in restoring
conditions to normal and in the assessment and payment of compensation.

5.2.3 Quebec

The Securite civile du Quebec has the coordinating function during and after a
nuclear emergency. Its main task is to maintain a central operational centre,
maintain operational logs and prepare a final report on all aspects of the
disaster. However, no specific tasks pertaining to the restorative phase are set
out for this agency in the provincial plan.

The responsibilities and tasks assigned to the Department of Agriculture, Food
and Fisheries are given in detail for the planning phase and during the
emergency. In the recovery phase, the Department would continue to manage the
monitoring of radiation levels in animals and food produce, and sampling of soil,
water and snow samples. It could also place an embargo, if necessary, on the
movement of animals, advise on decontamination, and assist in returning
agricultural operations to normal.

After the emergency, the Departement de sante communautaire of the Sainte-Marie
Hospital will be assigned the task of ensuring the supervision and follow-up of
the health of the exposed population [QU88].

5.2.4 New Brunswick

The Department of Agriculture, in collaboration with the Departments of Health
& Community Services and the Environment, is responsible for testing locally
produced foodstuff, for ensuring that contaminated food does not reach the
public, and for arranging for the disposal of condemned or contaminated
foodstuff. The Department of Fisheries and Aquaculture is to assist by dealing
with marine products. The Department of Agriculture is to arrange for the
evacuation of all animals from the area and for their welfare while evacuated.
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The Department of Environment is responsible for sampling the water, soil and
air, for advising on the contamination of potable water supplies, and for the
disposal of contaminated substances.

The Department of Health & Community Services is to advise on all medical and
public health matters, with its Branch of Mental Health providing follow-up post-
disaster counselling.

5.3 Resources for Plan Implementation

Emergency plans, no matter how comprehensive, detailed and well thought out, are
only part of a state of preparedness. Preparedness implies the existence of
trained personnel and appropriate technical equipment and supplies in sufficient
quantities to implement the emergency plans.

The human and technical resources needed for off-site radiological assessment are
essential to emergency response and merit special attention because they will be
under great strain in the event of a serious accident. Other essential emergency
roles such as police, communications, social services and health care, will be
played by organizations which already exist and daily carry out duties not unlike
those they would be required to undertake in a radiation emergency. In contrast,
the specialized human resources needed for off-site radiological assessment are,
like volunteer firemen, normally in other jobs. The numbers of suitably-trained
people available are therefore determined by the requirements of their other
jobs, not by the requirements of extremely rare emergencies.

6.0 ISSUES

"Emergencies . . . are relentless, and emergency planners must be the same. "
— Emergency Preparedness Canada's Report to Parliament, 1990/91.

In reviewing nuclear emergency planning and preparedness for nuclear reactors in
Canada, the AECB's Advisory Committees on Nuclear Safety and Radiological
Protection examined a considerable amount of evidence, but concentrated on
provisions of the federal government and its agencies, of the three provincial
governments with nuclear power plants and of their electric utilities, of one
nuclear power plant site in each of these provinces, and of three research
reactor sites.

Out of the review came one major overriding finding:

(1) Canadians are generally well protected by existing nuclear emergency
plans at the electric utility and provincial levels. Nevertheless,
weaknesses have been identified mainly at the federal level, and In
federal-provincial coordination.

The rest of this section considers these weaknesses and suggests possible
improvements organized under issues. The issues are not in order of priority but
rather proceed from broad policy issues to more specific ones. Although much of
what appears under the first nine issues applies to all reactors, the text was
written with power reactors in mind: The last (Issue #10) is specific to
research reactors.
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ISSUE #1 : - Commitment to nuclear emergency planning by the federal government.

Background and Observations

Most countries with nuclear power programs have nuclear emergency plans. The
International Atomic Energy Agency has published recommendations and guidelines
for emergency planning as well.

The widely publicized accident at the Three Mile Island nuclear power plant in
the U.S.A. in 1979 demonstrated the need for planning and coordination at the
federal level. Planning was initiated at the federal level in Canada in 1982,
and in 1984 the Department of National Health and Welfare (DNH&W) was designated
the lead agency and issued the Federal Nuclear Emergency Response Plan (FNERP)
[HW84]. This covered all possible nuclear emergencies including, but not
restricted to, accidents that might occur at nuclear reactors. The need for
revisions to the original version was recognized in 1986, the year of the reactor
accident at Chernobyl in the then U.S.S.R. A revised version was distributed for
comment in 1989 and a final version dated October 1991 was issued in February
1992 [HW91]. No additional resources were provided to DNH&W with the original
assignment of responsibility in 1984, and subsequent requests for resources were
refused.

The FNERP depends on the constituent departments and agencies having their own
plans, but there is no formal procedure for approving these plans and the lead
agency was unable to identify how many actually exist.

The federal government's responsibilities for all emergency planning, including
nuclear emergency planning, are coordinated by Emergency Preparedness Canada
(EPC). The mandate of EPC, according to the Emergency Preparedness Act [CA88],
is to "advance civil preparedness in Canada for emergencies of all types ... by
facilitating and coordinating ... the development and implementation of civil
emergency plans". The Act identifies one of EPC's functions as "to analyse and
evaluate civil preparedness for emergencies ...". There had been no reporting
on nuclear emergency preparedness in EPC's annual Report to Parliament, up to and
including the one for 1990/91 [EP91].

The federal government's nuclear regulatory agency, the Atomic Energy Control
Board (AECB), issued "Guidelines for Off-Site Contingency Planning" (Consultative
Document C-45) for comment in 1984 but subsequently withdrew it and now has no
published policy statement on emergency planning. It first appointed a full-time
nuclear emergency planning officer in 1991 and did not have its own emergency
plan at the beginning of 1992.

All Canadian nuclear power plants have had emergency plans since the first one
began operation in the early 1960s. Since then, each relevant province has
developed its own comprehensive off-site plan. Furthermore, the AECB requires,
as a prerequisite for an operating licence, a detailed description of the
measures to be taken to control hazards in the event of an accident, including
assistance to off-site authorities [AE78, AE91].
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Discussion

Planning for a nuclear emergency is universally recognized as essential. The
federal government, which has the responsibility for national emergency planning
and the regulation of nuclear energy, has declared its commitment to nuclear
emergency planning, but the Committees found that its performance has not matched
its commitment.

In 1984 the FNERP [HW84] assigned responsibilities to relevant departments and
agencies, listed their capabilities and resources, but lacked the detailed
procedures that individuals, departments, and agencies would be required to
follow in various emergencies. The revised version [HW91], is still weak on
detailed procedures, and constituent departments/agencies have yet to submit
their own plans to the lead agency. The Committees consider these deficiencies
unacceptable and partly due to the inadequate allocation of resources to this
function. The October 1991 revision is said to be "issued under the authority
of the Minister, National Health and Welfare", but there is nothing in it to show
that it has been approved, or by whom.

The AECB requires that there be an emergency plan for a nuclear power plant
before it will issue an operating licence, but has no published policy statement
on this matter. Although it can expect to be involved in a nuclear emergency in
its capacities as both nuclear regulator and part of the FNERP, it has no plan
of its own setting out responsibilities and procedures to be followed. It has
only recently appointed a full-time nuclear emergency planning officer.

Weaknesses in nuclear emergency planning have never been mentioned in EPC's
annual Report to Parliament. The absence of any warning by this agency cannot
be taken to signify the adequacy, or even the existence, of relevant plans. This
situation is symptomatic of a general problem observed by the Committees at all
levels of government: existing procedures are not effective in ensuring that
commitments once accepted are actually discharged to a reasonable time schedule.

The Canadian nuclear industry, which includes the federal agency AECL, has
demonstrated its commitment to nuclear emergency planning through the
development, maintenance and exercising of emergency plans that the Committees
have, generally, found to be satisfactory.

Findings

(2) The federal government's stated commitment to nuclear emergency
planning has not been matched by Its performance, probably due to a
combination of inadequate allocation of resources to this function
and inadequate procedures to check that accepted commitments are
actually discharged to a reasonable time schedule.

(3) A revised Federal Nuclear Emergency Response Plan (FNERP), formally
approved by the responsible Minister or a designated official, and
citing similarly approved plans for all constituent departments and
agencies, should be issued expeditiously. Procedures should be
instituted to monitor the relevant performance of these departments
and agencies, and to review and up-date the FNERP to an agreed
schedule.
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(4) The AECB should publish, through its normal consultative process, a
policy statement on nuclear emergency planning.

(5) The AECB should issue its own emergency plan.

I S S U E #2 .- - Division of federal and provincial roles and responsibilities.

Background and Observations

The divisions of powers and responsibilities between the Government of Canada and
the Government of a Province is such that the federal government is responsible
for safety and control of nuclear energy and has general responsibility for the
promotion and preservation of the health of Canadians. Provincial governments
have primary responsibility for public health and safety. Contingency planning
for nuclear plant emergencies which could affect the health of the general public
thus lies in an area overlapping the two jurisdictions. As one example of
cooperation in this overlapping area, a recent agreement at the staff level
between the AECB and the Province of Ontario covers the authority to release
radioactive materials in an emergency.

The Department of National Health and Welfare (DNH&W) has been given the lead
role in nuclear emergency planning at the federal level. Accordingly, DNH&W has
taken the lead in drafting and revising the Federal Nuclear Emergency Response
Plan (FNERP) which describes and delineates the roles and responsibilities of
various departments and agencies of the federal government.

Since the first nuclear power reactor went into operation in Canada in 1962, the
AECB has required that emergency plans exist for both on-site and off-site
response for each reactor facility for which an operating license is issued.
While requiring that there be an off-site emergency plan, the AECB leaves it to
the province to develop and approve this plan. The AECB has no written policy
requiring its staff to review or provide advice on the off-site emergency plan
before issuing an operating license; however, each operating licence for a plant
includes a condition referencing the facility radiation emergency procedures
which, in turn, include arrangements with off-site authorities during an
emergency. It is not clear to the Committees whether the AECB has the authority
to deny a license for the reactor if it considers the off-site emergency plan
inadequate.

The Provinces of New Brunswick, Quebec and Ontario have documented nuclear
emergency plans in varying degrees of detail. The provincial plans make no
mention of the FNERP though they specifically mention and recognize the emergency
plans of other agencies involved such as municipalities and the provincial
electric utility and the need for liaison and coordination with them. In the
same vein, while allowing for the presence of individual representatives of the
federal government in the emergency operations centre for purposes of liaison,
the provincial plans make no provision for, or mention of, the needs for
information which the federal government might have.

Discussion

The division of roles and responsibilities between the federal and provincial
governments in nuclear emergency planning has several consequences:
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a) Provincial governments, particularly Ontario, have taken most of the
necessary initiatives. These include making arrangements for exchange of
information with certain State governments in the U.S.A. and in initiating
discussions for assistance from federal agencies in the U.S.A. Provincial
plans do not identify a significant role for Canadian federal agencies and
resources. Having left the initiative to the provinces, the federal
government has been slow to assume a coordinating role.

b) Since public health and safety is primarily a provincial responsibility,
che DNH&W is in a support role in attempting to ensure that provincial
nuclear emergency plans are consonant and "^ordinated with the FNERP. For
the same reason, AECB's present role in off-site emergency planning is
limited to ensuring that emergency plans do exist for all reactor sites.

c) Provincial emergency plans are largely site-centred, i.e. they envisage
and defend against accidents at particular, named reactor sites inside a
Province or in a neighbouring State of the U.S. In the case of a nuclear
accident occurring at a site in the U.S.A. or elsewhere, which is not
specifically identified and covered in a provincial emergency plan, there
could be an impact on Canada for which existing site-centred provincial
emergency plans would lack focus. The situation would call for
intelligent improvisation and appropriate adaptation of existing plans
which would severely test coordination between the affected province(s)
and the FNERP.

d) Given that control of nuclear energy is a federal responsibility with
authority vested in the AECB, it is not clear what legal authority a
provincial government would have to issue operational directives to an
electric utility regarding operation of one of its nuclear plants during
an emergency.

The Atomic Energy Control Act and Regulations and AECB's licensing requirements,
while being strict and effective regarding a licensee's normal operations, seem
to lack authority when it comes to accidents. With the reactor out of action the
AECB's power to enforce any directive by threat of revoking the license, for
example, would be severely limited; however, the AECB's ability to take appropri-
ate legal action would not be diminished.

Findings

(6) In a nuclear emergency, many agencies and several levels of
government could be involved. Agreement and improved coordination
between federal and provincial governments are needed to avoid
serious confusion and loss of public confidence.

(7) The role of the AECB during a nuclear emergency should be clarified.
As an example, the present agreement at the staff level between the
Province of Ontario and the AECB should be reviewed for its
applicability to all relevant provinces and should be brought to the
Board for consideration.

(8) The AECB should clarify its role in the development of off-site
planning for nuclear generating stations.
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(9) Provincial plans do not recognize that the federal government has
national and international responsibilities in the event of a
nuclear accident. Acceptable arrangements and modifications to
plans should be made by the provinces.

ISSUE #3 : - Auditing of nuclear emergency preparedness of all levels of government
and of electric utilities.

Background and Observations

The Auditor General reported on a special audit of Emergency Preparedness Canada
(EPC) in his report to the House of Commons for fiscal 1986-87 [Au87]. This
report identified significant deficiencies in emergency planning at the federal
government level. A follow-up audit*, noting some improvement, was included in
his report for fiscal 1988-89 [Au89].

In 1987, A.T. Prince prepared a critique of the federal government's response to
the Chernobyl accident for the Department of National Health and Welfare [Pr87].
This critique identified significant deficiencies in the government's response.
In 1988 he prepared a report [Pr88] on nuclear emergency measures affecting
Ontario, as an assignment under the Ontario Nuclear Safety Review [ON88]. This
report also identified significant deficiencies in nuclear emergency planning at
the federal government level.

Emergency Preparedness Canada (EPC) has a responsibility to report annually to
Parliament on civil emergency preparedness, but no significant reporting on
nuclear emergency preparedness has yet been carried out. In response to the
above-mentioned 1987 report of the Auditor General, EPC indicated that this would
be done.

Audits of nuclear emergency preparedness at Chalk River Nuclear Laboratories and
power reactor sites have been carried out by the Radiation Protection Division
of the Atomic Energy Control Board. The audits are generally favourable but
specific deficiencies are identified. As part of provincial nuclear emergency
planning, the Ministry of the Solicitor General of Ontario publishes annually a
review of nuclear emergency preparedness by a "Plan Review & Preparedness
Committee". This review covers the status of preparedness of provincial
Ministries, Municipalities and Ontario Hydro. The 1990-1991 report identified
areas in which further attention and work are required at provincial and
municipal levels, but failed to note the lack of a Municipal Plan for the Chalk
River region.

Auditing of provincial nuclear emergency plans in the Provinces of Quebec and New
Brunswick has not been carried out. The Securite civile du Quebec has the
responsibility to audit municipal emergency plans but has been unable to do so
because of resource limitations. A report on the status of nuclear emergency
planning in Quebec at the provincial level has been prepared by the Securite
civile du Quebec but has not yet been issued.

A subsequent audit in 1992 still found room for considerable improvement
[Au92].
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At the utility level, Ontario Hydro's Pickering station has undergone an OSART*
audit. This audit included an assessment of the procedures in place at the
station, training of staff, drills and exercises, corporate organization, and
responsibilities for off-site actions. At the request of Hydro-Quebec
management, INPO** conducted an emergency preparedness assistance visit at the
Gentilly station during a full scale exercise in 1985. Experienced personnel at
INPO provided recommendations to improve Hydro-Quebec's plan. In New Brunswick,
New Brunswick Power's Point Lepreau station has undergone a mini-OSART audit that
included some aspects of emergency response within the station.

Each utility uses periodic peer reviews of its nuclear plant operations, carried
out by knowledgeable individuals drawn from other parts of its organization
supplemented occasionally by invited outside participants (from other utilities,
government departments, consultants). Each utility also participates in the
Candu Owners Group Emergency Preparedness Working Party, and periodically
exchanges Nuclear Emergency Preparedness Plans with other members for review and
feedback.

Discussion

It is a constant challenge to establish and maintain emergency response
capability. In times of severe economic restraint there is an understandable
tendency by government and others involved in emergency planning to cut back on
expenditures in this area. Audits of preparedness that are made available to the
public or to legislative bodies provide a mechanism for the maintenance of an
appropriate level of response and are a vital component of any national,
provincial or utility program. Also important as the audit process itself, is
a formal procedure for follow-up of the status of implementation of recommenda-
tions made in prior audits. The results of this procedure should be made public
as well.

Regular reasonable audi* processes exist only at the electric utility level and
for the Province of Ontario. The audit process established in Ontario is part
of the planning process and will be carried out annually. This is a commendable
practice. However, the Committees have some reservations about the objectivity
of the report, as the review group has a membership of seventeen people, who are
predominantly provincial and municipal officials. In addition, the executive
summary of the most recent document, which is the part of the document most
likely to be read by senior government officials and politicians, is weak in
identifying deficiencies and the status of corrective actions.

The lack of a regular audit process at the federal level is a major deficiency
in the national nuclear emergency response program. Emergency Preparedness
Canada could, through its annual report to Parliament, meet this need. So far,
submitted reports have not identified any concerns in nuclear planning. Auditing
responsibility, including reporting on follow-up of deficiencies identified in
prior audits, should be a part of the Federal Nuclear Emergency Response Plan.

* OSART - Operational Safety Review Team (IAEA)
** INPO - Institute of Nuclear Power Operators (USA)
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Findings

(10) Emergency Preparedness Canada should discharge its responsibility to
analyze and evaluate civil preparedness for emergencies of all
types, including nuclear emergencies, and include its findings in
its annual Report to Parliament.

(11) Regular independent audits of nuclear emergency preparedness should
be carried out by the Provinces of New Brunswick and Quebec. The
Province of Ontario should improve the independence and objectivity
of its audit process.

(12) All audits should include reports of the status of implementation of
actions for improvement in planning and response identified in prior
audits.

(13) The AECE should continue auditing the on-site nuclear emergency
preparedness of licensed nuclear facilities.

ISSUE #4 : - The availability of technical guidance appropriate to Canada.

Background and Observations

In section 2 of this report it can be seen that national and international
authorities have issued many documents providing technical guidance on nuclear
emergency planning. The United States agencies have provided states and electric
utilities with numerous documents giving specific guidance in emergency plan
preparation. In Canada, there are conditions related to reactor design,
jurisdictional responsibility, climate, and geography which require special
consideration in nuclear emergency planning.

In the review process, the Committees found three Canadian documents providing
technical guidance. One was a two page document issued in 1983 by the Advisory
Committee on Radiological Protection which dealt with emergency reference levels.
Another document was a proposed Regulatory Guide on off-site contingency planning
issued in 1984 by the AECB for comment. This draft document was subsequently
withdrawn. A third document on intervention levels is under preparation by a
federal-provincial working group.

Several technical documents have been issued by Emergency Planning Ontario in
support of that Province's nuclear emergency plan. In Quebec and New Brunswick
similar information is included in their emergency plans.

Discussion

Commercial power reactors have been in operation in Canada since the 1960s, that
is, for approximately twenty-five years. The accidents which occurred at the NRX
and NRU research reactors and the Windscale reactor in the U.K. in the 1950s
underlined the need for both on-site and off-site emergency response plans. AECL
responded by preparing detailed plans for both on-site and off-site emergency
preparedness. This understanding of the need for emergency plans with a sound
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technical basis was shared by the senior Ontario Hydro personnel at NPD, many of
whom were ex-AECL personnel.

Armed forces personnel were also engaged in the post-accident clean-up of the
AECL research reactors but other federal or provincial agencies were not involved
and so never fully appreciated the need for emergency planning and the associated
technical competence.

Technical competence has been maintained by AECL and the provincial electric
utilities, and through the latter has been transferred to provincial agencies.
In approximately twenty years there have been no technical documents, other than
the first two noted above, prepared by any federal agency.

The initiative in technical matters has largely been assumed in the last ten
years by the Province of Ontario. This is primarily because of the size of the
Ontario nuclear power program. The lack of any federal guidance may be seen in
Section 5 < ":his report which identifies significant differences that now exist
in provincir plans. For example, there are differences in protective action
levels for implementing protective measures.

Some provincial plans are also incomplete, lacking adequate discussion of some
phases of emergency planning. Some special Canadian technical concerns that are
not addressed are the behaviour of large releases of tritium gas and tritium
oxide, the effects of snow fall and snow cover in large releases, and the special
requirements for adverse weather conditions.

Responsible federal agencies could, by provision of technical documents, help
minimize unnecessary divergence of provincial plans and provide guidance to
provinces which may start nuclear programs in the future. The objective would
be to remove unnecessary technical differences which may cause serious
difficulties in an actual emergency.

Findings

(14) The federal government has not provided adequate technical guidance
to provinces and electric utilities in nuclear emergency planning.

(15) Even at this late stage, responsible federal agencies and the
provinces having nuclear programs should cooperate to produce
technical guides for all phases of emergency preparedness under
Canadian conditions.

ISSUE #5 : - Protective action levels for public health and safety.

Background and Observations

There is no federal guidance on nuclear emergency planning in general and
specifically on action levels for immediate protective measures such as
sheltering, evacuation, or distribution of stable iodine. Various protective
measures have been adopted by the provinces: six are mentioned in the Province
of Quebec plan and ten are used in the Province of Ontario plan.
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Differing action levels for the implementation of the protection measures have
been established. Most jurisdictions give these as ranges of doses. The upper
and lower limits of these ranges vary between jurisdictions by factors of up to
30. The Province of Quebec has based action levels on the recommendations of the
International Commission on Radiological Protection (ICRP-40). Others have
chosen to develop their own criteria. The Province of New Brunswick has derived
measurable quantities from projected doses and lists these in the plan as single
values which trigger action rather than ranges. Not all jurisdictions have
mentioned critical groups in connection with criteria for implementing protective
actions.

In 1983 the Advisory Committee on Radiological Protection issued a short document
[AC83] which recommends ranges of action levels for the implementation of
protective measures in the event of a nuclear emergency. These action levels do
not agree with international recommendations and have not been followed by any
province.

Different units are used by different jurisdictions. The current Atomic Energy
Control Regulations are in old units (rems and curies) while various governments
use a combination of old and Systeme International (SI) units.

There has been recent agreement by all ten provinces to adopt national guidelines
for radionuclides in food and water in the event of a nuclear emergency. The
final document is in preparation. The U.S. Food and Drug Administration is also
in the process of developing guidance for radionuclides in food. There has been
communication between the scientists involved in the two countries.

Discussion

Differences in protective action levels and in protective measures may be
confusing, especially to people living close to a boundary between two
jurisdictions. The concept of a range of dose for action levels allows for
flexibility in decision-making to take account of local situations following an
accident. Some differences in protective measures have occurred because they are
related to local conditions.

Differences in units could cause serious problems in misinterpretation of data
transmitted between two jurisdictions. The time required to convert measured
quantities to dose to determine whether or not to implement protective measures
may result in unnecessary delays. Loss of public confidence in governments and
the nuclear industry is likely to result from these differences and the delays
that may result.

(16) All jurisdictions should review protective action levels in the
light of international recommendations.

(17) All jurisdictions should develop protective action levels in terms
of quantities that are directly measurable and based on projected
doses.

(18) All jurisdictions should identify those protective measures which
would be best initiated by a single derived value of action level
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a d others which would be best handled by having a range of doses
for planning, leaving the actual level for action to be decided at
the time of the incident. Ranges of dose levels should be
consistent for all jurisdictions unless differences are justified by
local circumstances.

(19) All jurisdictions should use the SI system of units. The system of
rems, curies, etc. could follow in brackets for communication with
the United States.

ISSUE #6 : - Communication with the public.

Background and Observations

Information to the public fulfils several roles and covers several functions.
The foremost objective is to ensure public safety by giving directions to members
of the public from whom some action is required (e.g. sheltering, evacuation).
This includes the prevention of undesired behaviour, such as unwarranted
evacuation or attempts to approach an accident site. What is at stake here is
the reduction of detrimental effects to individuals. A further objective is the
reduction of stress and anxiety and the prevention of panic, which can both be
achieved by the diffusion of factual information about the possible consequences
of an accident.

The second major aim of communications is to answer the public's need for
information and knowledgeable interpretations of an event. Experience at Three
Mile Island has demonstrated that the media, in addition to relaying official
information, will generally add background material and present challenging or
contrary assessments and views. This will result in a considerable international
demand for information and for logistical support for correspondents. The staff
and the resources that would be called into action in an emergency are probably
not of a magnitude sufficient to cope with the overwhelming demand from the
national and international media to be expected in a major accident. The 1989
San Francisco earthquake, in which the public behaved calmly, is a good recent
demonstration of the possibilities of an effective public information activity.

In Canada, all plans, federal as well as provincial, have provisions for
dissemination of information to the public through a single spokesperson at their
respective levels. Infrastructures are in place and information centres can be
made operational on short notice.

Considerable documentation has been produced to satisfy the requirements of the
public. In Ontario, for instance, a guide is distributed about every other year
to homes in the vicinity of nuclear power stations; a survey carried out around
the Pickering Generating Station by Ontario Hydro has shown a high level of
public awareness of the brochure and where it is to be found in the home. Around
Gentilly 2, documentation has been distributed to the population. New Brunswick
also distributes information to local householders on a regular basis and in
addition maintains a demographic survey and operates a Warden service; the
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electric utility also publishes a monthly newsletter. In all three provinces,
this information is available in both official languages.

The IAEA has recently developed the International Nuclear Event Scale in the hope
that it will serve as a tool comparable to scales used for earthquakes, for
communicating with the public.

Discussion

The importance of communication with the public in the event of a nuclear
incident or accident cannot be overstressed. The quality and depth of the
preparedness in that respect can make the difference between failure and success
in protecting the physical and mental health of members of the public. At the
present time, however, there are unspecified or unresolved issues which might
result in confusion and ambiguities. For instance, the Public Information Group
which would be established under the Federal Nuclear Emergency Response Plan is
explicitly charged "to coordinate the flow of information from the Federal
Nuclear Emergency Control Centre to the media and the lay public", whereas each
provincial plan establishes its own Control Group with responsibility for
communicating with the public.

Findings

(20) There is a strong need for clear agreements between the federal and
the provincial authorities to identify which one is responsible for
public information in different situations.

(21) Planning for effective communication should include lists of
competent interviewees and of neutral interpreters; information
packages, including prepared video clips; and accurate and current
databases from which the media may draw background material in an
emergency. Printed and recorded information should be prepared in
advance, some of which should be pre-distributed and periodically
monitored. Channels to the media should also be established and
nurtured as an ongoing activity, with a view to establishing
credibility and trust.

(22) In a crisis, the first one to present well-prepared information may
contribute considerably to opinion forming. Consequently,
appropriate training should be provided for the spokespersons, to
make sure that a clear message is not blurred by insufficient
personal preparation. It would also be prudent to procure equipment
for monitoring and recording the media, to be able to rebut
misleading or incorrect information.

(23) The emergency plans should be revised to include specific guidance
about dealing with false alarms and rumour control. Some
informative U.S.A. experience is available.

(24) The Committees have endorsed the use of the IAEA Nuclear Event
Scale, and recommend that it be used in all provinces and publicized
appropriately.
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ISSUE #7 : - Planning and response for the later phases of a nuclear emergency.

BackRround and Observations

The International Atomic Energy Agency's advisory publications on nuclear
emergencies divide operations into three phases. The third phase deals mainly
with control of contaminated foodstuffs and gives very limited guidance and
information on recovery or restoration.

The Federal Nuclear Emergency Response Plan (FNERP) identifies three phases of
operations. However, Phase III - Restoration, simply states that operations to
restore normality to the affected area "may require the federal government to
recommend measures to the facility operator and the provinces. The provinces
will direct such actions as necessary".

Both Quebec's and New Brunswick's nuclear emergency plans have three phases, the
last one being a recovery phase. The plans provide only limited general guidance
for the last phase of a nuclear emergency. The Ontario Nuclear Emergency Plan
divides emergency operations into two phases. Phase One is the emergency phase
in which urgent action is taken. Phase Two is defined as the ingestion control
and restoration phase. Of the three provincial off-site emergency plans, the
Ontario plan is the most comprehensive concerning the ingestion pathway but is
weak on restoration.

Discussion

The federal government's role during restoration is largely limited to providing
advice and assistance if requested. No attempt has been made to determine what
support would be required by the provinces in a nuclear incident or to identify
possible locations of resources.

In line with the International Atomic Energy Agency guidelines, all Canadian
nuclear planners, with the exception of Ontario, have three operational phases.
The 1980 Ontario plan had three phases, but it was changed to two in the 1986
revision of the plan. The advantage of two phases is not clear, but it could
lead to confusion when dealing with nuclear planning agencies outside Ontario.

The Ontario plan's coverage of their Phase Two is incomplete and focuses on the
possible contamination of the food chain. Operational responsibilities are
defined and an Advisory Committee is to be established, which will be supported
by an Ingestion Monitoring Organization and a Technical Support Group. The
guidance given for restoration is limited. For example, there is no considera-
tion given to the decontamination of buildings or land, the availability of and
access to decontamination equipment and chemicals, the identification of disposal
sites for radioactive material, the examination of where various radioisotopes
would be deposited after run-off, the prevention of the resuspension of dust, or
the relocation of evacuees for extended periods.

The Quebec plan is also deficient with respect to restoration. The only specific
tasks are those assigned to the Department of Agriculture, Food & Fisheries, to
monitor and control food production and to provide advice to producers, and those
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assigned to the Departement de sante communautaire of the Sainte-Marie Hospital
to supervise and follow-up the exposed population's health.

Although the New Brunswick plan assigns specific tasks to a number of
departments, it is also deficient in restoration. No detailed operations or
procedures are included, little guidance is provided and lists of resources are
lacking.

Findings

(25) Nuclear emergency planners should place more effort on planning for
Phase III - Restoration.

(26) The federal government should provide more guidance and leadership
in planning for Phase III - Restoration.

(27) All Canadian nuclear emergency planning agencies should use the
three-phase approach as suggested by the International Atomic Energy
Agency.

ISSUE #8 : - Off-site exercises and training.

Background and Observations

The International Atomic Energy Agency (IAEA) has made recommendations for both
on-site and off-site exercises [IA79]. This publication defines exercises of
various scales: drills, partial exercises and integrated exercises. Drills
normally involve small groups of persons in a learning process designed to ensure
that essential skills and knowledge are available for accomplishing non-routine
tasks such as emergency radiation measurements or the use of emergency
communication procedures. Exercises, either partial or integrated, are intended
to provide experience in collaboration between groups who may not normally be
required to work together.

The IAEA also recommends that "integrated exercises" for major nuclear facilities
be held at intervals of between 12 and 36 months. (An "integrated exercise" in
a country such as Canada would involve the appropriate electric utility and all
three levels of government: local, provincial and federal.) Partial exercises
and drills should be held more frequently. Although several partial exercises
have been carried out in Canada, no "integrated exercise" has been held involving
all the federal agencies named in the FNERP. However, the federal response to
the Chernobyl accident and to warnings of possible nuclear-powered satellite re-
entries has served to test some aspects of the FNERP.

Full-scale provincial exercises, with limited federal involvement, have been held
in the three provinces of New Brunswick, Quebec and Ontario. New Brunswick and
Ontario have also participated on a limited basis in trans-border nuclear
emergency exercises, again with some federal government involvement.

Regular on-site exercises are conducted by the nuclear facility operators as part
of the licensing requirements of the AECB.
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Discussion

Emergency services such as fire and ambulance departments find it necessary to
conduct training, drills, and exercises from time to time even though the
preparedness of these organizations is constantly being put to the test by real
events. Since similar opportunities for testing preparedness in real nuclear
emergencies are likely to be few and far between, emergency exercises on various
scales are essential to test, maintain and improve the effectiveness of nuclear
emergency plans.

Considerable efforts have been and continue to be made on developing and
maintaining nuclear emergency plans at the provincial and the federal levels.
Without exercises to test and demonstrate preparedness, these plans exist only
on paper. While it is appreciated that exercises, particularly those on a large
scale, are costly, it seems reasonable that expenditures on exercises of various
kinds should be kept in proportion to the costs of developing and maintaining
nuclear emergency plans and the necessary hardware and facilities.

Drills and limited exercises involving individual agencies or departments who
normally have some experience in working together help to ensure their competence
in emergency response. However, good coordination and cooperation at all levels
of government, involving many agencies and groups who have little or no
experience of working together, can only be developed and tested by means of
"integrated exercises". Such cooperation and coordination would be crucial to
effective emergency response in a major nuclear emergency.

Findings

(28) Periodic "integrated exercises", i.e. fully involving the emergency
plans of all three levels of government and the electric utility,
should be held in Canada. The Committees endorse the IAEA's
recommendation regarding the frequency of "Integrated exercises",
namely at intervals of between 12 and 36 months.

(29) Provincial governments, in cooperation with the federal government,
should specify the nature and frequency of off-site exercises.

I S S U E #9 : - Coordination of international assistance.

Background and Observations

The general migratory character of radioactive material makes it necessary to
plan for accidents in other countries as well as in Canada and to prepare, in all
cases, a fully coordinated international response. The multiplicity of levels
of governments, governmental authorities and governmental jurisdictions makes
international coordination complex and demanding. On the international level,
much progress has resulted from the moral pressure exerted by the IAEA, the OECD
and the European Community. For example, the IAEA strives toward compatibility
in protective action levels in various countries by publishing discrepancies,
thus putting the spotlight on those with levels not in agreement with the general
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Coordination is achieved ultimately through exchanges between individuals and
systems, but it is also supported by official agreements between the authorities
concerned. Several arrangements signed by Canada or the Provinces are already
in existence, as discussed elsewhere in this report. These are of three main
types:

Multinational agreements, under the aegis of the United Nations or its
agencies such as the IAEA.

A bilateral agreement between Canada and the U.S.A.

Several agreements or letters of understanding between provinces and
states, most notably New Brunswick with Maine, and Ontario with New York,
Ohio and Michigan.

The bilateral agreements generally provide for notification, assistance,
definition of levels of intervention, loan of equipment, treatment of foreign
nationals and of alien property and legal arrangements. For an emergency in
Canada or in the U.S.A., the existing agreements will provide for necessary
notification, although the multiplicity of other links of communication may
result in confusion in the messages and in improper timing. The Government
Emergency Operations Control Centre in Ottawa is equipped with special facilities
for communications with the U.S.A.

Discussion

Although international coordination must be achieved in a complex system
involving several government levels and numerous agencies, the complexity itself
has not been addressed in the federal and provincial nuclear emergency plans, as
far as coordination is concerned. In addition, current federal and provincial
emergency plans do not include the infrastructure necessary for achieving
international coordination. Furthermore, the necessary periodic, but
independent, revisions of plans makes the chronological coordination of plans
even more difficult.

In planning for an emergency in Canada it is necessary to know all the resources
available. However, the federal government is not informed of the assistance the
provincial authorities might ask for in a nuclear emergency. The U.S. government
has not provided Canada or the IAEA with a full list of the available resources
that might be used in an emergency; this position is very likely founded on
strategic and military considerations. It would be sufficient to have confirma-
tion, on an itemized basis, that the necessary personnel and equipment would be
available. Such confirmation could probably be obtained from the U.S.A.

Findings

(30) Provincial and federal governments responsible for emergency
preparedness should identify international requirements and make
appropriate arrangements for coordination of international
assistance.

(31) The federal lead agency should create an integrated inventory
document giving a complete picture of the coordinated arrangements,



pulling together all the relevant existing plans and arrangements
and establishing the specific needs for coordination.

(32) The federal lead agency should establish and maintain a central
repository where all plans and updates are recorded and from which
new data are relayed to the other partners, so that all plans
contain timely information. In addition, existing information
technologies should be put to efficient use in establishing a
central data bank and an instantaneous network for exchange of
information relevant to emergency planning.

ISSUE #10 : - Emergency planning for research reactors.

Background and Observations

Thirteen research reactors are currently licensed to operate in five provinces
in Canada. These are two subcritical assemblies on university campuses, seven
20kW SLOWPOKE-2 reactors, most on university campuses, the 5MW McMaster
University reactor on its campus, and the 200W ZED-2, 42MW NRX, and 135MW NRU
reactors at AECL's Chalk River Laboratories.

AECL has maintained comprehensive contingency plans for its Chalk River
Laboratories (CRL), and these have been reviewed from time to time by the AECB.
However, the on-site plan has not been revised since its issue in 1982. A
provincial Nuclear Emergency Plan for Chalk River was not issued until October
1991 [0N91]. A Chalk River Regional Preparedness Plan was circulated only early
in 1992 for signing by the constituent bodies.

The AECB includes the requirement for an emergency plan in the conditions for the
licence for the McMaster University reactor. The licensee has produced a com-
prehensive plan, roughly equivalent to the on-site emergency plans for other
reactors, with linking to the Hamilton-Wentworth Regional disaster organization
and the Provincial Department of Labour [Mc88]. The Province of Ontario has not
as yet considered it necessary to prepare a specific off-site plan for McMaster
as it has done for the power reactors or for the Chalk River reactors.

The AECB does not have any similar requirement for an emergency plan in the
licences for SLOWPOKE-2 reactors or subcritical assemblies. In the case of one
SLOWPOKE-2 reactor, emergency procedures occupying two pages, double spaced, have
been produced. They state that the action to be taken in an extreme emergency
is to contact the AECB or AECL [RM88].

Discussion

The IAEA has long-advocated emergency plans for research reactors to ensure
effective coordination of all site services and external aid in the event of an
emergency [IA84]. In Canada, the high-power research reactors, NRX and NRU, are
required to have emergency plans similar to those for power reactors and the
current situation is generally satisfactory. For both on-site and off-site
plans, however, there is a need for procedures to ensure that these are issued
in approved form to a reasonable schedule, and are subject to regular review and
updating.
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The low-power SLOWPOKE-2 reactors and the subcritical assemblies have not been
required by the AECB to have emergency plans. The hazard to the public repre-
sented by these reactors is perceived to be much less, because of their low
power, low stored energy, absence of pressurized coolant and inherent self-
regulating characteristics. However, it would seem prudent to have an emergency
plan in case of terrorist attack, sabotage, external events such as earthquakes
and aircraft crashes, and simply unforeseen possibilities, and these all apply
to low-power research reactors. Also, these reactors are located closer to
public access without an exclusion zone, are operated by smaller crews, are not
supported by the extensive human and material resources available at a utility's
nuclear power station and, except for the McMaster reactor, do not have the high-
integrity containment of power reactors. Beyond these technical factors, the
Committees consider that the public perception of nuclear reactors is such that
most people would expect there to be an emergency plan for any reactor.

The same argument would require the existence of a specific off-site emergency
plan for the McMaster University reactor.

Findings

(33) The AECB should make the existence of satisfactory on-site and off-
site emergency plans a requirement for licensing and relicensing all
research reactors, with the elaboration of the plan matching the
magnitude of the potential hazard.

7.0 SUMMARY OF FINDINGS

Overall

(1) Canadians are generally well protected by existing nuclear emergency
plans at the electric utility and provincial levels. Nevertheless,
weaknesses have been identified mainly «t the federal level, and in
federal-provincial coordination.

ISSUE #1 : - Commitment to nuclear emergency planning by the federal government.

(2) The federal government's stated commitment to nuclear emergency
planning has not been matched by its performance, probably due to a
combination of inadequate allocation of resources to this function
and inadequate procedures to check that accepted commitments are
actually discharged to a reasonable time schedule.

(3) A revised Federal Nuclear Emergency Response Flan (FNERP), formally
approved by the responsible Minister or a designated official, and
citing similarly approved plans for all constituent departments and
agencies, should be issued expeditiously. Procedures should be
instituted to monitor the relevant performance of these departments
and agencies, and to review and up-date the FNERP to an agreed
schedule.

(4) The AECB should publish, through its normal consultative process, a
policy statement on nuclear emergency planning.

(5) The AECB should issue its own emergency plan.



ISSUE #2 : - Division of federal and provincial roles and responsibilities.

(6) In a nuclear emergency, many agencies and several levels of
government could be involved. Agreement and improved coordination
between federal and provincial governments are needed to avoid
serious confusion and loss of public confidence.

(7) The role of the AECB during a nuclear emergency should be clarified.
As an example, the present agreement at the staff level between the
Province of Ontario and the AECB should be reviewed for its
applicability to all relevant provinces and should be brought to the
Board for consideration.

(8) The AECB should clarify its role in the development of off-site
planning for nuclear generating stations.

(9) Provincial plans do not recognize that the federal government has
national and international responsibilities in the event of a
nuclear accident. Acceptable arrangements and modifications to
plans should be made by the provinces.

ISSUE #3 : - Auditing of nuclear emergency preparedness of all levels of government
and of electric utilities.

(10) Emergency Preparedness Canada should discharge its responsibility to
analyze and evaluate civil preparedness for emergencies of all
types, including nuclear emergencies, and include its findings In
its annual Report to Parliament.

(11) Regular independent audits of nuclear emergency preparedness should
be carried out by the Provinces of New Brunswick and Quebec. The
Province of Ontario should improve the independence and objectivity
of its audit process.

(12) All audits should include reports of the status of implementation of
actions for improvement in planning and response identified in prior
audits.

(13) The AECB should continue auditing the on-site nuclear emergency
preparedness of licensed nuclear facilities.

ISSUE #4 : - The availability of technical guidance appropriate to Canada.

(14) The federal government has not provided adequate technical guidance
to provinces and electric utilities in nuclear emergency planning.

(15) Even at this late stage, responsible federal agencies and the
provinces having nuclear programs should cooperate to produce
technical guides for all phases of emergency preparedness under
Canadian conditions.



ISSUE #5 : - Protective action levels for public health and safety.

(16) All jurisdictions should review protective action levels in the
light of international recommendations.

(17) All jurisdictions should develop protective action levels in terms
of quantities that are directly measurable and based on projected
doses.

(18) All jurisdictions should identify those protective measures which
would be best initiated by a single derived value of action level
and others which would be best handled by having a range of doses
for planning, leaving the actual level for action to be decided at
the time of the incident. Ranges of dose levels should be
consistent for all jurisdictions unless differences are justified by
local circumstances.

(19) All jurisdictions should use the SI system of units. The system of
reins, curies, etc. could follow in brackets for communication with
the United States.

ISSUE #6 : - Communication with the public.

(20) There is a strong need for clear agreements between the federal and
the provincial authorities to identify which one is responsible for
public information in different situations.

(21) Planning for effective communication should include lists of
competent interviewees and of neutral interpreters; information
packages, including prepared video clips; and accurate and current
databases from which the media may draw background material in an
emergency. Printed and recorded information should be prepared in
advance, some of which should be pre-distributed and periodically
monitored. Channels to the media should also be established and
nurtured as an ongoing activity, with a view to establishing
credibility and trust.

(22) In a crisis, the first one to present well-prepared information may
contribute considerably to opinion forming. Consequently,
appropriate training should be provided for the spokespersons, to
make sure that a clear message is not blurred by insufficient
personal preparation. It would also be prudent to procure equipment
for monitoring and recording the media, to be able to rebut
misleading or incorrect information.

(23) The emergency plans should be revised to include specific guidance
about dealing with false alarms and rumour control. Some
informative U.S.A. experience is available.

(24) The Committees have endorsed the use of the IAEA Nuclear Event
Scale, and recommend that it be used in all provinces and publicized
appropriately.
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ISSUE #7 : - Planning and response for the later phases of a nuclear emergency.

(25) Nuclear emergency planners should place more effort on planning for
Phase III - Restoration.

(26) The federal government should provide more guidance and leadership
in planning for Phase III - Restoration.

(27) All Canadian nuclear emergency planning agencies should use the
three-phase approach as suggested by the International Atomic Energy
Agency.

ISSUE #8 : - Off-site exercises and training.

(28) Periodic "integrated exercises", i.e. fully involving the emergency
plans of all three levels of government and the electric utility,
should be held in Canada. The Committees endorse the IAEA's
recommendation regarding the frequency of "integrated exercises",
namely at intervals of between 12 and 36 months.

(29) Provincial governments, in cooperation with the federal government,
should specify the nature and frequency of off-site exercises.

ISSUE #9 : - Coordination of internatio. lal assistance.

(30) Provincial and federal governments responsible for emergency
preparedness should identify international requirements and make
appropriate arrangements for coordination of international
assistance.

(31) The federal lead agency should create an integrated inventory
document giving a complete picture of the coordinated arrangements,
pulling together all the relevant existing plans and arrangements
and establishing the specific needs for coordination.

(32) The federal lead agency should establish and maintain a central
repository where all plans and updates are recorded and from which
new data are relayed to the other partners, so that all plans
contain timely information. In addition, existing information
technologies should be put to efficient use in establishing a
central data bank and an instantaneous network for exchange of
information relevant to emergency planning.

ISSUE #10 : - Emergency planning for research reactors.

(33) The AECB should make the existence of satisfactory on-site and off-
site emergency plans a requirement for licensing and relicensing all
research reactors, with the elaboration of the plan matching the
magnitude of the potential hazard.
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APPENDIX

Terms of Reference for the Review of Nuclear Emergency Preparedness

Review emergency preparedness in Canada for a major radiation accident which
could affect the general public and the environment and prepare a report to the
AECB identifying areas where improvements may be desirable. The initial phases
of the review will address emergency preparedness associated with reactors; there
may be subsequent phases addressing preparedness for other radiation
contingencies, such as those associated with transportation accidents.

The Committees will give special consideration to:

1. The arrangements for command, control and coordination among
Canadian federal, provincial and local agencies and nuclear facility
operators.

2. Bilateral arrangements with the U.S. for mutual assistance and
international agreements with respect to preparedness for receiving
and offering assistance.

3. Radiological emergency action levels, protective action levels and
protective measures adopted by federal and provincial agencies for
the protection of the public.

k . Remedial actions to be initiated by federal and provincial agencies
during the restorative phases following a major radiation accident.

The report of the Committees will also include outlines of existing federal and
provincial emergency plans. In addition, the report will identify other areas
where improvements in radiation emergency preparedness are deemed to be
desirable.


