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May 3, 2013
Dear Ms. Levert:

The Canadian Environmental Law Association requests to Intervene at the Day Two Hearings in the
above-referenced matter. Please find attached our submissions in respect of our review of emergency
planning at the Pickering Nuclear Generating Station.

Theresa A. McClenaghan
Executive Director and Counsel

Canadian Environmental Law Association
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SUMMARY OF RECOMMENDATIONS:

(0]

RECOMMENDATION 1: CELA submits that this licence should not be granted until all of
the measures list by OPG in its application in Appendix 6, along with other
recommendations made by the 2011 IRSS Report, the 2011 CNSC Fukushima Task Force
and recommendations herein are actually in place and demonstrated to the regulator,
with evidence, to be effective. CELA also submits that it is critical that this evidence be
made public. Members of the surrounding communities must be able to understand
what is in place; how effective it is; what has changed; and on what basis the regulator
is judging the emergency plans to be in place.

RECOMMENDATION 2: CNSC should require multi-unit severe accident planning to be
demonstrated by OPG, along with the effectiveness of off-site emergency response in
such a case. Similarly, CNSC should ensure, contrary to previous practice, that extreme
natural hazard initiated events and “gross human error” are also examined in terms of
presenting an emergency planning basis, and that the on-site and off-site emergency
preparedness and planning are demonstrated to be sufficient and reliable to respond to
all of these undesirable scenarios in the event that they lead to severe offsite releases.
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O RECOMMENDATION 3: CELA recommends that this post-accident source term
information be required by the CNSC as a condition of licensing and that the CNSC
require OPG to upgrade their capacity to provide source term information and its basis,
for multi-unit accidents, as a condition of the Pickering NGS licence. This should include
reassessment of plume and dose modelling for multi-unit accidents at the Pickering NGS
as recommended by the Fukushima Task Force.

0 RECOMMENDATION 4: CELA recommends that the CNSC should require the licensees
to demonstrate that there are, in place, properly resourced, sufficiently detailed
emergency planning and preparedness plans that would address Chernobyl—size
accidents or Fukushima—size accidents. The basis for this recommendation includes
world-wide experience with these catastrophic accidents. This recommendation is
independent of particular event sequences and rather takes account of the myriad ways
that things that can go wrong resulting in an accident and resulting in a serious breach
of containment, regardless of how caused. It also includes consideration of the fact that
among the events that may initiate a catastrophe at a CANDU are those that are beyond
the control of the operator such as hostile action or unforeseen external weather events
or unforeseen combinations of failures including human error.

O RECOMMENDATION 5: The authority of Toronto Emergency Planning Officials to
immediately initiate the Public Alerting System upon receipt of a notification from OPG
for a general emergency with an imminent or ongoing emission should be clearly
specified. If it is not intended that this authority be provided to Toronto’s officials under
the TNERP, this should be stated with a rationale for the discrepancy compared to the
DRNERP.

O RECOMMENDATION 6: CELA recommends that the CNSC refuse further extension of
Pickering’s operating licence without the 3 km and 10 km alerting systems fully
functional, both within the Region of Durham and within the City of Toronto, with
robust evidence that they have been fully tested and are effective to meet the
objectives specified in the PNERP, 2009.

O RECOMMENDATION 7: CELA also recommends that the emergency response plans
time-frames be compressed so as to provide alerts to the public, and instructions to the
public on protective actions required in as short a time frame as possible, preferably less
than 30 minutes from the onset of the accident. Methods to compress this time frame
should be considered and tested, and their efficacy should be one of the points of
evaluation by the CNSC in the licence applications by the operators.

0O RECOMMENDATION 8: CELA recommends that as an interim measure, the CNSC should
require that OPG in conjunction with the City of Toronto, conduct outreach and



Emergency Planning at Pickering NGS - Submission to the CNSC by
Canadian Environmental Law Association, May 3, 2013

notification to members of the public resident in Toronto (at a minimum within the
Primary Zone), as to the availability of Kl and provide advice as to where it may be
obtained.

O RECOMMENDATION 9: The applicability of Durham’s Annex D to the residents of
Toronto in the Primary Zone must be clarified. Alternatively, the same provisions for Kl
distribution, consent and information letters for school age children, and other matters
dealt with in Annex D must be specified in the TNERP.

0 RECOMMENDATION 10: CELA recommends that the CNSC should require the operator
to systematically evaluate and report back to the CNSC the percentage of households
within the 10 km Primary Zone, both within the Region of Durham and the City of
Toronto, who have obtained Kl tablets in advance, as well as the percentage of
institutions covered by the plan who have them on hand in sufficient quantities to cover
all of their residents or students. Based on this evaluation, CELA recommends that the
CNSC require the approach that was taken in France be taken in Canada for the 10 km
zone around each operating nuclear generating station, to undertake and ensure 100%
pre-distribution of Kl tablets to the residents in the Primary Zone and that this
requirement be included in the licensing conditions for the Pickering NGS.

O RECOMMENDATION 11: CELA recommends that the CNSC require OPG to include in its
outreach material to the public, in conjunction with regional emergency response
officials, explanations about the capability of sheltering and its limitations as described
in the IAEA Guide GS-G-2.1 and to reinforce instructions as to steps to take for rapid and
effective evacuation in the case of notification of a significant emergency.

O RECOMMENDATION 12: CELA recommends that the Pickering Operating licence should
not be extended without the Provincial Radiation Health Response Plan and the
municipal Radiation Health Response Plans in place.

O RECOMMENDATION 13: CELA recommends that in view of the experience at Chernobyl
and Fukushima, the CNSC should request that the province immediately revisit the 50
km secondary ingestion zone with a recommendation to change it to 100 km. This
should be done as part of detailed planning for severe offsite accidents so that
appropriate monitoring of food, agricultural products, milk, and water is established and
in place in the event of such an accident.

O RECOMMENDATION 14: CELA recommends that the CNSC require that the nuclear
emergency planning zones be expanded. CELA submits that the 10 km Primary zone
should be extended to 30 km and the 50 km Secondary zone should be extended to 100
km.
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O RECOMMENDATION 15: CELA recommends that the CNSC should require OPG to work
with the local municipalities to ensure the public clearly understands what plans are in
place to assist them with evacuation from the Primary Zone if they do not have their
own transportation. The details of those plans should be clearly specified in the Durham
and Toronto Nuclear Emergency Plans, and widely communicated to the public in
outreach and education.

O RECOMMENDATION 16: CELA recommends that the CNSC should require OPG to
communicate to the public in annual outreach and education, the fact that the nuclear
emergency response plans expect the public to make their own arrangements in the
event of evacuation, and for those who cannot, what is expected to be provided by the
municipalities. The appropriateness of this approach should further be discussed with
the public in terms of future nuclear emergency planning.

O RECOMMENDATION 17: CNSC should require OPG to conduct studies and to work with
offsite emergency responders, the municipalities and the Province to ensure that there
are realistic evacuation plans in the case of a severe accident with early large release, as
well as in the case of plans for twenty kilometer and 50 kilometer evacuation zones
around the Pickering NGS.

O RECOMMENDATION 18: CELA recommends that the CNSC require the applicant to
conduct a study as to the awareness of the Pickering Nuclear Plant of people beyond the
Primary Zone at Pickering, and as to their likely response in the event that a general
emergency is declared and the Primary Zone is evacuated. The CNSC should require the
applicant to evaluate the impact of increased evacuation zones of twenty and fifty
kilometers on evacuation time estimates, as well as any other needed adjustments that
would result from larger evacuation zones to the emergency plans surrounding
Pickering such as locations of Emergency Workers Centres, numbers of emergency
workers required for evacuation management, traffic routes, size of evacuation centres,
and locations and capacity of Decontamination and Monitoring Units, and to report its
findings to the CNSC and to the provincial EMO, the City of Toronto, and the Region of
Durham.

O RECOMMENDATION 19: CELA recommends that CNSC direct the applicant to work with
the municipalities to consult with the surrounding communities on specific plans for
family reunification following evacuation in the event of a severe nuclear emergency.

O RECOMMENDATION 20: Explanations about what “self-decontamination” means; how
to do so; and a statement as to its efficacy should be included in the Toronto Nuclear
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Emergency Response Plan and in outreach and education to the public about
implementation of the plan.

0 RECOMMENDATION 21: The CNSC should confirm that OPG’s automatic gamma
monitoring is in place at Pickering, and require the automatic exchange of its data with
the regulator as suggested by the IRSS and Fukushima Task Force reports.

O RECOMMENDATION 22: CELA recommends that the CNSC request that the Provincial
Nuclear Emergency Plan expand its monitoring provisions and ingestion control zones to
a distance of 100 km from the NGS, and that the province undertake appropriate
measures to ensure that monitoring can be done following an accident within that 100
km zone for agricultural produce, foodstuffs, milk and water.

O RECOMMENDATION 23: CELA recommends that the DNERP, 2011 should explicitly
outline the measures in respect of controlling ingestion food and water that may be
required in the case of a severe nuclear emergency of the type outlined in ICRP
Publication 109.

0 RECOMMENDATION 24: Risks of exceeding maximum exposure limits must be
discussed with workers in advance of any accident. Methods to review risks and obtain
consent to exceed those limits should be explicitly clarified in the Durham Plan. Similar
provisions must be included in the Toronto Plan if it is intended that there may be
emergency or other workers who volunteer to exceed maximum exposure limits during
an emergency.

O RECOMMENDATION 25: The Fukushima Task Force / IRSS recommendations to
establish additional dose limits for workers during and following nuclear emergencies in
Canada should be addressed by the CNSC as soon as possible.

O RECOMMENDATION 26: CELA recommends that the CNSC should require annual
conduct of exercises dealing with full scale severe event multi-unit accident scenarios
along with conclusive demonstration of their effectiveness as a licence condition for the
Pickering NGS. Furthermore, the CNSC should require inclusion of members of the
surrounding community and public interest organizations so as to increase input into
and confidence in the results. CELA also recommends that their results should be made
public, along with lessons learned, and improvements recommended as a result of the
exercises; and that the CNSC should require reporting of implementation of those
improvements on an annual basis as part of the oversight that it should undertake with
respect to offsite emergency planning.
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O RECOMMENDATION 27: The response times required by these IAEA Safety
Requirements and Guideline documents GS-R-2 and GS-G-2.1 should be included in the
Provincial and municipal emergency plans for Pickering. In particular, the CNSC should
require that these response times are met and demonstrated as part of its licensing
decision for the Pickering NGS.

O RECOMMENDATION 28: CELA submits that the CNSC should not grant the licence to
OPG beyond the current licence period without verifying “through tests and
assessments” the adequacy of the emergency plans in place for the Pickering NGS, both
on-site and off-site, to respond to severe nuclear emergencies.

0 RECOMMENDATION 29: CELA submits that even without additional regulatory
amendments recommended by the Fukushima Task Force and the IRSS, the CNSC
already has jurisdiction to consider the adequacy of the emergency plans in place at
Pickering in deciding whether to issue the licence requested, and/or whether to impose
additional requirements by way of licence conditions to better protect health, safety
and the environment. (Sections 3, 9, 24 of the Nuclear Safety and Control Act, S.C.,
1997, c.9)

O RECOMMENDATION 30: CELA urges that the Fukushima Task Force recommendations
for CNSC oversight of the offsite nuclear emergency response plans be pursued
forthwith by way of amendment of the CNSC regulations and requirements there-under.
This particularly includes the recommendation for description of the regulatory
requirements to address radioactive hazards during an emergency in greater detail.
This also includes the recommendation of the Task Force to enhance regulatory
oversight with periodic safety reviews and to increase requirements for “requirements
and expectations for both design basis and beyond design basis accidents™".

A. INTRODUCTION

This application concerns a request by Ontario Power Generation to the CNSC to renew its operating
Pickering NGS licence for five years, as a combined licence for Pickering A and Pickering B. This time
frame will take the plant beyond its design life for the Pickering B units. These are the oldest operating
nuclear power reactors in Canada. The original Pickering Generating Station licence application to
operate Unit 1 was submitted to the then Atomic Energy Control Board on August 14, 1970; the
construction permit had been issued February 24, 1966. The original application to operate Unit 5 was
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submitted to the then Atomic Energy Control Board on May 6, 1980; the original construction permit
had been issued July 19, 1974.

In this submission, CELA reviews the proposal to extend the Pickering Nuclear Power Plant station
operating licence for the next five years, and in particular, the proposal to extend its operations beyond
the design life of the pressure tubes (and other components) which is intended by OPG for this licence
term and one more licence term thereafter. CELA’s focus is on the question of whether the CNSC should
grant this licence in light of the question of the adequacy of emergency planning at the Pickering site,
and in light of the size of the population in the vicinity of the Pickering site. In particular, CELA will
compare both emergency planning and siting issues to international nuclear standards and guidance, as
well as to international experience and independent reviews as to the requirements for emergency
planning. Some of the post-Fukushima lessons learned that are so far available will be particularly
important in CELA’s review.

CELA will also provide comments on the role of the CNSC as regulator in respect of emergency planning
in response to Nuclear Power Plant threats and will urge the CNSC to exercise a stringent oversight role
as to whether emergency planning and preparedness has been proven prior to exercising its discretion
to provide a further operating licence to the Pickering NGS. In particular, CELA will submit that
emergency planning and preparedness has not been sufficiently demonstrated with any adequate
amount of detail in respect of severe “Beyond Design Basis Accident” offsite accidents that may occur at
the Pickering NGS such as occurred at Fukushima and Chernobyl. While effort and planning has been
expended in respect of “Design Basis Accidents”, there is a long history of downplaying the likelihood of
very severe accidents that may result in serious and extensive offsite contamination and consequences.
Accordingly the level of emergency planning and preparedness is insufficient, with only very generalized
plans so far in place, in particular beyond the 3 and 10 km response zones. Furthermore, even within
the 10 km zone which has traditionally been considered in the Pickering emergency planning, CELA will
submit that the level of response and preparedness is inadequate.

For example, the requirements for alerting are not even fully in place in that 10 km zone despite
decades of plant operation, and there has not been sufficient preparation for the evacuation that would
certainly occur “voluntarily” (as the industry puts it), beyond the 10 km zone. Even for the population
within the 10 km zone, the time frame for evacuation, depending upon sector and scenario extends
between 4 and 37 hours for complete evacuation. In the case of early large release of radionuclides in a
severe accident, we argue this extended evacuation time frame would cause an unacceptable impact to
people in terms of the gamma radiation and other potential radiation exposure while the evacuation is
underway. Inthe meantime, “sheltering in place” would provide only limited assistance, depending on
the radionuclide release scenario, time frame for the release of a radioactive plume, and type of building
that people are “sheltering” inside. Another example of the insufficiency of preparedness for a severe
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accident is the lack of pre-distribution of Kl, and the insufficient quantities of Kl in stock compared to the
population even within the 10 km zone.

CELA will also argue that the population in the vicinity of the NGS, both within 10 km, as well as within
20 km and 30 km must be much more engaged, informed, and involved in all aspects of emergency
planning in respect of accidents that could occur at the Pickering NGS. For example, it has been CELA’s
anecdotal experience that many residents of Durham region are unaware of provisions in the Nuclear
Emergency Response Plan that anticipate that they will find their own accommodation with friends and
family in case of evacuation; that they may be asked to “self-decontaminate” in some scenarios, and
what that means; that Kl is effective only if taken before or immediately upon commencement of a
release; they are unaware of the transportation plans that would be available if they do not have their
own vehicles; and they are concerned about family reunification in the event of evacuation scenarios in
which members of their family are evacuated separately from the family such as from schools and long
term care institutions.

In preparation for this review, and building upon detailed review of emergency planning for the
Darlington refurbishment, CELA has collected and collated an extensive collection of relevant emergency
planning standards, guides and documents from international, national, provincial and municipal
sources. These materials will be available in the library of the Resource Library for the Environment and
the Law, housed at CELA’s offices after the May, 2013 Day Two Hearing of this Application. They are
indexed and catalogued and the catalogue will be available online at www.ecolawinfo.org. In addition

this particular index of nuclear emergency planning standards and documents will also available online
on CELA’s website at www.cela.ca. CD’s of these documents and hard copies are now housed in the
library which is open to the public (prior contact with CELA is advised to ensure that the library is not in
use for meetings at the time of the visit).

CELA undertook this project after finding in earlier work that the necessary documents pertaining to
emergency planning for nuclear power plant accidents are widely scattered and it did not appear that
there was any single location where they were all housed together. The assembly of these materials,
from international through to local, permits us to provide more comprehensive and documented
comment on the sufficiency of emergency planning for the Pickering life extension. However, CELA also
wanted to build on the work it earlier did for the Darlington refurbishment EA on the topic of emergency
planning, and in turn, this collection will assist greatly in future comment on this topic in other licence
applications relating to nuclear power plant operations. This work was supported by an award by a CNSC
funding panel for this Application. This allowed CELA to undertake a short term contract with project
counsel Kyra Bell-Pasht to examine and obtain the international, U.S., Canadian, provincial and
municipal emergency planning standards and guidance documents. CELA is also in the process of
supplementing this collection of current materials with historical materials as to some of the origins of
the decisions relating to emergency planning preparedness in Canada and in Ontario in particular. This
10
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latter process will be ongoing beyond the timeframe of this hearing into the current Pickering NGS
licence application, but we believe it is of assistance to attempt to discover why some of the historical
decisions were made as they continue to significantly influence current approaches to emergency
planning (despite the lessons of Chernobyl and Fukushima).

CELA hopes that future approaches to emergency planning and preparedness in Canada will be
significantly augmented in light of the Fukushima accident, and one of the early lessons from that
accident which has been widely noted by Japanese officials and others, is that very severe accidents
were not given sufficient credit and thus were not taken seriously; a state which strongly influenced
emergency planning. Several of the reviews of the accident so far, including the review of the Japanese
Diet Independent Commission noted that the lack of sufficient emergency planning was a significant
contributor to the consequences of the accident.

CELA wishes to point out that in our opinion there are significant comparables between the regulatory
and industry environment and attitude in Japan pre-Fukushima and elsewhere among “western” nuclear
power operating states, including Canada. One of the significant findings of the Fukushima accident
which was echoed in a recent IAEA conference on nuclear regulation post Fukushima (hosted in Ottawa
by the CNSC) was that public confidence in the industry and the regulator are essential, but these were
severely harmed during that accident by lack of transparency and credible information.

It is ironic that in building the repository of historical documents as to the basis of the emergency
planning basis in Ontario, CELA had been advised by Emergency Measures Ontario that it must seek
certain requested historical documents (i.e. Working Group #3 Report on the basis of emergency
planning) through Ontario’s Freedom of Information and Protection of Privacy Act. This would certainly
have delayed provision of these documents beyond the time frame of this licence hearing. Fortunately
colleagues at Greenpeace Canada were able to obtain copies of the Working Group 2 and Working
Group 3 reports from their storage for CELA. CELA objects to the position taken by Emergency Measures
Ontario which directed us to use FOI to obtain this document which is an integral aspect of
understanding the basis for emergency planning in Ontario. Furthermore it is explicitly referenced in
the current Provincial Nuclear Emergency Plan, 2009 as providing the basis for the Protection Action
Levels set out in that Plan.

CELA is of the view that this issue of the basis for emergency planning is of significant public import and
will persist in seeking additional historic materials and will include them in the emergency planning
document collection that will be available in our library.

11
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B) REVIEW OF EMERGENCY PLANNING AND PREPAREDNESS ISSUES AT PICKERING

1. Emergency Planning Introduction
The necessity for sufficiently detailed Emergency Planning and Preparedness is the reality that if there
were a catastrophic accident at one of Ontario’s nuclear power plants, widespread health, safety and
environmental consequences would be expected unless immediate and effective steps were taken for
public protection. For example, as long ago as 1988, Commissioner Kenneth Hare reported in The Safety
of Ontario’s Nuclear Power Reactors (Ontario Nuclear Safety Review, 1988) that the health effects from
a catastrophic accident at the Pickering nuclear power plant could amount to 37.5 prompt fatalities;
6011 early injuries; and 9,700 cancer deaths if most of the fission product inventory escaped® and a
plume was directed across Metropolitan Toronto (at page 162, Table 15). In such a catastrophic
scenario these numbers would be increased today as a result of population growth.

The aim with emergency planning and preparedness should be to avoid as many of these health effects
as possible®. This can only be accomplished if the emergency planning is designed and implemented so
as to be effective in such a catastrophic case. Hare stated on this point that “the most significant result
{from the sensitivity analysis of the accident scenarios discussed} was that “prompt use of emergency
measures, such as evacuation, greatly reduces both health and economic consequences.” (At page 163)

For the reasons that follow, CELA has serious concerns about the sufficiency of the emergency planning
and preparedness in place surrounding the Pickering NGS.

! The Hare report also describes the assertion that the “probability of losing a high fraction of radioactive inventory
from a CANDU reactor core is much lower” than from a Pressurized Water Reactor; however the report also notes
that “there may be other beyond-design-basis accidents that will involve serious consequences going well beyond
those discussed in this chapter.” At page 163, Hare, Vol. 1, 1988

2A very surprising, and in CELA’s view, unacceptable, additional justification of nuclear emergency response
planning and preparedness in Ontario was set out in the 1987 Ministry of the Solicitor General Brief to the Hare
Commission, which stated that in addition to safeguarding health, safety and well-being of the people of Ontario in
the event of a nuclear accident, the other reason was “To protect Ontario’s large investment in its nuclear industry
by, firstly contributing to the maintenance of public support for the program, and secondly, in case of an accident,
minimizing the possibility of adverse public reaction afterwards, by demonstrating and ability to effectively protect
people from harm and risk.” (Hare Commission, 1988, Vol. 1 at 227)

12
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2. Size of Accident and Basis of Emergency Planning at Ontario’s Nuclear Power Plants including
the Pickering NGS

0 CELA submits that the CNSC should require and verify that Ontario’s nuclear emergency
planning and preparedness will be sufficient to respond to, and significantly mitigate the
consequences of a catastrophic accident such as those that occurred at Fukushima in
2011 or Chernobyl in 1986. It is important that OPG be able to plan for its on-site
response in the case of a catastrophic accident in order both to undertake significant
accident management and undertake mitigation, but also to work with offsite
authorities in supporting the emergency response off-site.

0 The reason that the size of the accident matters as a design basis for emergency
planning is that the calculated consequences to be averted are wildly divergent in a
catastrophic scenario compared to the Design Basis Accident scenario. This directly
affects emergency planning decisions and whether specific emergency preparation and
planning measures are considered “worthwhile” by the planners. Accordingly if a lower
size accident is used for planning, fewer resources, less detail, and less preparation
results. This has been the case in the past in Ontario’s nuclear preparedness. Post-
Fukushima it is essential that changes be made forthwith to this approach.

0 A stark example of the difference in consequences that may be calculated depending on
the size of the accident assumed for emergency planning was demonstrated in the Hare
Commission Report (Ontario Nuclear Safety Review 1988) noted above.? The lower
releases predicted by the design basis scenario result in far lower consequences and we
submit, appear to have motivated the operator, provincial authorities and even the
regulator to accept planning for a far less serious accident than the catastrophic
scenario.

® Other estimates demonstrate an even greater range depending upon the scenario. Peter M. Fraser, in Vol. Il,
App. Il to the ONSR, “A Review of the Design-related Aspects of the Safety of Ontario Hydro’s Nuclear Generating
Station”, reviewed the Lonergan et al and the Ontario Hydro estimates of possible consequences that had been
commissioned and submitted to the ONSR. He summarized, after comparing assumptions, rebuttals etc., that
depending upon weather conditions, prompt fatalities from a severe accident could range from zero to a few
thousand; latent cancer could range from a few hundred to as many as 13,000; and economic damage could range
from a low of $100 million in favourable weather conditions to as high as $12 billion (and he noted that this figure
is consistent with Ontario Hydro estimates); the figure would be higher if stricter decontamination levels were
used. (at11/138) (Figures 1987 dollars.)
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0 The International Atomic Energy Agency conducts regular “missions” among regulators
of nuclear power around the world, reviews their regulatory programs, and makes
recommendations to the regulator. There was an IAEA Integrated Regulatory Review
Service (IRSS) review conducted in Canada from November 28-December 9, 2011 (this
was a follow up to an earlier mission)*. That IRRS 2011 report noted (page 63) that a
post-Fukushima task force established by the CNSC examined accidents more severe
than those previously considered credible by CNSC and that accordingly the design basis
for certain stations needs to be updated. It stated with approval that the task force
made 13 recommendations dealing with defence in depth and emergency
preparedness. (The Fukushima Task Force® recommendations will be further reviewed
and referenced herein.)

0 OPG indicates it is required to maintain an emergency response plan for an on-site
response to a Design Basis Accident — this is defined as a “loss of coolant accident with
one contaminated casualty” — see Document P-Corr-00531-03669, the December 21,
2011 Sustainable Operations Plan for Pickering A and B.® The May 30, 2012 Ontario
Power Generation document, “Emergency Response Organization Staffing Basis for
Responding to Design Basis Accidents” outlines some of the history of the selection of a
“design basis” for emergency planning at the Pickering NGS (as well as Darlington). It
reinforces the point that the emergency planning approach by OPG (formerly OH) has
for decades been to respond to a design basis accident (although the authors failed to
find a documented rationale for the choice of accident). Much of the history reveals
that OPG, and before it OH, was of the view that emergency planning on-site for a
severe accident beyond design basis was unnecessary because of the “low probability”
of such accidents; furthermore much of the history demonstrates that OH was making
submissions and representations that it was not necessary to plan for a beyond design

4 IAEA-NS-IRSS-2011/08 Report of Integrated Regulatory Review Service (IRRS) Follow Up Mission to Canada,
November 28 — December 9, 2011 (Department of Nuclear Safety and Security, IAEA).

> CNSC Fukushima Task Force Report INO 0824 (CNSC, October, 2011).

® Ontario Hydro 1993a Materials Relating to Environmental and Health Effects of Nuclear Generation. Ontario
Hydro, and Ontario Hydro 1993b Overview of Ontario Hydro’s Nuclear Generation Program, Appendix 4 prepared
for Nuclear Liability Act trial, 1993.
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basis accident. See Document N-REP-03490-0432605 and the literature review
conducted therein.’

0 The tendency of public authorities to accept that accident planning proceed on the basis
of less severe accidents was evident in the 1988 Hare report when the Commissioner
reported that there was a “widely shared belief that a severe accident in Ontario is
unlikely and that money should not be spent in large amounts on structures that will
probably never be used.” (Hare, 1988, Vol. 1 at 169) Commissioner Hare continued in
his comments to disagree with this view and to state that “a severe accident is indeed
unlikely, but the province must equip itself to deal with the possibility--and with the
overspill from any severe accident on the US side of the border.” (Ibid p. 169)®

7 See also Overview of Ontario Hydro’s Nuclear Generating Program, May 1, 1993, Appendix 4, “Emergency
Preparedness.” (Ontario Hydro, 1993, Prepared for Nuclear Liability Act trial). That document noted that “the most
common approach in establishing a basis {for emergency preparedness} is to estimate the consequences of
postulated accidents and then introduce an emergency preparedness safety factor. Ontario Hydro evaluated the
consequences of postulated accidents in a report entitled “The Assessment of Radiation Dose to the Public Arising
from Postulated Accidents at Pickering NGS as an input to Emergency Planning.” — (cited in the footnote as Dinnie,
K.J., et al, Ontario Hydro Nuclear Studies and Safety Department, Report No. 85088, Feburary 1985.) CELA will
obtain this document to include in its archive of Nuclear Emergency Planning documents as part of the history of
the basis for nuclear emergency planning in Ontairo.

® This was still an issue for Dr. Paul Rosenberg when he testified in 1993 in evidence at a trial dealing with the
federal Nuclear Liability Act that Working Group 8 had been called to consider greater accidents than the
“maximum planning accident” post Chernobyl, and to make recommendations about the planning basis. They
considered the “worst credible radioactivity emission” and recommended it be the basis for planning, not for long
term consequences, but for early response. Dr. Rosenberg stated that the decision rested with the Solicitor
General of Ontario and cabinet, to increase the design accident, and as of that date (1993) that had not happened.
He also stated that Ontario Hydro had actively resisted increasing the planning basis and they had argued that due
to the low probability they calculated (less than one in a million reactor years), resources be better used for
primary prevention, operator safety and the response and planning already done. At page 939-40 of Dr.
Rosenberg’s testimony Nov. 3, 1993. (Working Group #8 was established by the Ontario cabinet, to advise on an
upper limit for detailed emergency planning and preparedness in Ontario, whether any consequence mitigation
measures needed to be adopted as a result of the upper limit recommended in addition to the PNERP, and in
recommending an upper limit to consider “not only a scientific assessment of the risks of various types of
accidents, but also risk, such as those due to hostile action, which cannot be scientifically assessed... probably
effectiveness of emergency improvisation, safety margins, and any other factors...” Working Group #8, 1988 at
12). It appears to CELA on the basis of documentation we have been able to find, obtain and examine, that even
Working Group 8's recommendations never were adopted by the Ontario cabinet; and the province continued its
planning based on a less severe accident as planning basis.
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0 The Provincial Nuclear Emergency Response Plan, 2009, uses as a “Basis of Planning” a

“basic offset effect to serve as the main basis for nuclear emergency management.” It
states that the rationale is because of the “inverse relationship between the probability
of occurrence of an accident and the severity of its likely consequences” and that
“judicious choice must be made” to select the basis of planning since resources are not
available for all possible events. (At 2.3) The basic offsite effect accident is described in
the PNERP, 2009, as characterized by one or more of : i) a warning period before offsite
effects occur; i) main hazard from external exposure and inhalation of radionuclides; iii)
doses would be low (not over 250 mSv at plant boundary); iv) very low level
environmental contamination; v) low level radioactive emissions to environment over
some time — days or weeks; vi) impact confined to the Primary Zone (10 km). (At 2.3.3
(b)) The PNERP, 2009, states that “detailed planning and preparedness shall be carried
out in Ontario for dealing effectively with the basic offsite effect of a nuclear installation
accident. The aim of this is to ensure, to the extent possible, that no person offsite will
be exposed to intolerable levels of radiation as a result of such an accident.” (At 2.3.3.
(c)) (emphasis added).

The PNERP, 2012 states that, with low probability, an accident could occur “which could
result in a more severe offsite effect.” It is defined as one or more of: i) the time
between the accident and release of radioactivity may be generally limited {also
sometimes described in other regulatory and industry documents as “early release”}; ii)
radiation doses could be high, greater than 250 mSv at the plant boundary; iii)
radioiodines and particulates could form a component of the radioactive emission; iv)
environmental contamination could be significant; v) area affected could be larger than
for the basic offsite effect. (At 2.3.3 (d)). For these more severe but less probable
accidents, the province outlines a limited number of issues for which to undertake
preparedness: “ i) timely public alerting and direction; ii) prioritizing evacuations for
those closest to the hazard; iii) radiation monitoring and if necessary, decontamination;
if needed, medical assessment, treatment and counselling.” (At 2.3.3.(e)) The PNERP
states that the detailed planning and preparedness “will establish an effective basis to
deal with an emergency caused by any type of nuclear installation accident.” Despite
this provision, CELA is concerned that this detailed planning is not yet in place for a very
severe catastrophic accident as discussed throughout this submission. For example, the
inability to assess the extent to which the province and emergency responders are
prepared to deal with item iv) because of the lack of available Radiation Health Plans is
one indicator that the province still does not have that capability in place. This is
discussed further later in this submission.
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0 This level of planning for less severe accidents arose as a result of the recommendations
of Working Group #3, tasked by the Solicitor General in Ontario to advise on the “extent
to which planning should be conducted, in any detail, in preparation for an accident at a
nuclear generating station as a result of which radioactive material in excess of normal
amounts is emitted from the station.” Working Group #3 stated that it had not
“attempted to define the worst possible accident”, saying that “worse accidents appear
so unlikely that it would appear to be uneconomical to plan for them.” (at4) Itis
important to note expressly that Working Group #3 took comfort from the lack of
empirical data with few observed accidents to that point with severe radiological
consequences — as it met in 1984, its deliberations preceded the Chernobyl accident of
1986, and of course, the Fukushima accident of 2011. Working Group #3 noted at that
time that “no one can put hard numbers on probabilities of accidents with severe
consequences; and that risk estimates are just that — estimates.” (at5)° It is also critical
to notice that Working Group #3 stated that its comments that the Ontario plants were
performing “better than design basis” were made at a time when there was not yet
experience with aging and that Ontario would have to “watch the situation closely and if
it appears necessary modify its plans accordingly.” (at 11) Furthermore, Working Group
#3, on which PNERP, 2009’s Protection Action Levels is stated to be based, turns out to
have based its assumptions on more optimistic views of worldwide nuclear reactor
safety than reality. It stated that “we recommend 250 mSv at the plant boundary,
recognizing the experience in the future may cause this to be modified either way.” (at
14)

° Now that we have unfortunately had world-wide empirical evidence as nuclear power plant accidents, there is an
empirical basis for estimation of the observed frequency of severe accidents with offsite consequences. CELA
submits that the observed frequency of severe catastrophic accidents overwhelms the justification to base
emergency planning on the severe accident “probability” calculations which are inherently fraught. With this level
of observed severe accident frequency, it is imperative that any jurisdiction choosing to continue operating
nuclear power plants is obligated to provide accident planning and preparedness that would realistically respond
to such accidents with sufficient resources, specificity and realism to be effective at significantly reducing
consequences. Continued reliance on the argument that such accident planning should not be pursued because it
is costly must be discontinued. Arguments that such planning is not “cost-effective” relies on probability estimates
that have been proven false given empirical accident experience. Continued maintenance of such arguments
unsupportably places the real risks of serious harm from such accidents on innocent bystander members of the
public.
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0 CELA submits that the acceptance of less severe accidents as an emergency planning
basis for detailed planning is a fundamental error in energy policy and regulatory
oversight. It was based in part on early operating experience when the plants were
newer and there were fewer “reactor years” of operation, and in part on questionable
probability calculations. CELA submits that the planning basis must now be revised
based on real-world experience. CELA requests the CNSC to require detailed emergency
planning and preparedness, including requiring the operator and emergency planning
authorities to undertake updated severe accident consequence calculations, with the
emergency plans to be submitted to the CNSC for evaluation as to their effectiveness in
a catastrophic scenario, along with a judgment as to whether to approve continued
operation of the site in accordance with that evaluation. At this time, and until such
emergency plans are in place and proven to be effective for a catastrophic accident, the
site should not be licensed for continued operation.

0 The attitude in which lower levels of preparedness have until this point been accepted
in Ontario is reminiscent of that described at an IAEA Regulator's Conference hosted by
the CNSC in Ottawa in April 2013, at which Toshimitsu Homma of the Japan Atomic
Energy Agency stated in a Conference Panel on Emergency Management that the most
important lesson of Fukushima was that before the accident, “"There was an implicit
assumption that such a severe accident could not happen and thus insufficient attention

was paid to such an accident by authorities.”*°

%t is all the more concerning that a less severe accident -i.e. the LOCA with one contaminated casualty, as
opposed to a severe offsite or catastrophic accident — has been used as the basis for detailed emergency readiness
by OPG and emergency planners in Ontario given that almost identical statements were made by the Porter Royal
Commission on the Electric Power Planning in the Commissioner’s concluding report where under the title of
“Mind-Set Syndrome”, he quoted the Presidential Commission on the Three Mile Island accident which occurred in
1979. The TMI Commission noted that “the belief that nuclear power plants are sufficiently safe grew into a
conviction.... The Commission is convinced that this attitude must be changed to one that says nuclear power is by
its very nature potentially dangerous, and therefore, one must continually question whether the safeguards
already in place are sufficient to prevent major accidents.” The Porter Commission went on to state that “This
syndrome, we believe applies in some degree to Ontario Hydro.” These statements by the TMI Commission and
the Porter Commission were made in 1979 and 1980. The lessons that were supposed to be learned at that time,
according to the comments of Mr. Homma of Japan had apparently been forgotten, if they were ever truly
internalized. Similar sentiments about Ontario Hydro’s mind-set were expressed by Dr. Paul Rosenberg in his 1993
testimony when he testified that the first thing Ontario Hydro might do “would be to change their approach or
their attitude towards serious accidents because they consistently use the maximum planning accident as the basis
for their discussion with the regions, the municipalities, the province, and assure us that things are well planned
for and under control.” (at page 941). CELA has an ongoing concern that this type of “mind-set syndrome”
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It is all the more concerning that a less severe accident - i.e. the LOCA with one
contaminated casualty, as opposed to a severe offsite or catastrophic accident — has
been used as the basis for detailed emergency readiness by OPG and emergency
planners in Ontario given that almost identical statements were made by the Porter
Royal Commission on the Electric Power Planning in the Commissioner’s concluding
report where under the title of “Mind-Set Syndrome”, he quoted the Presidential
Commission on the Three Mile Island accident which occurred in 1979. The TMI
Commission noted that “the belief that nuclear power plants are sufficiently safe grew
into a conviction.... The Commission is convinced that this attitude must be changed to
one that says nuclear power is by its very nature potentially dangerous, and therefore,
one must continually question whether the safeguards already in place are sufficient to
prevent major accidents.” The Porter Commission went on to state that “This
syndrome, we believe applies in some degree to Ontario Hydro.” These statements by
the TMI Commission and the Porter Commission were made in 1979 and 1980. The
lessons that were supposed to be learned at that time, according to the comments of
Mr. Homma of Japan had apparently been forgotten, if they were ever truly
internalized. Similar sentiments about Ontario Hydro’s mind-set were expressed by Dr.
Paul Rosenberg in his 1993 testimony when he testified that the first thing Ontario
Hydro might do “would be to change their approach or their attitude towards serious
accidents because they consistently use the maximum planning accident as the basis for
their discussion with the regions, the municipalities, the province, and assure us that
things are well planned for and under control.” (At page 941). CELA has an ongoing
concern that this type of “mind-set syndrome” continues in the Canadian and Ontario
context today, even while at the same time the Fukushima Task Force and its
recommendations are proceeding. CELA recommends that the CNSC in its decision on
this Application, should explicitly recognize the dangerous nature of the technology and
demonstrate to the public by way of its decision that it is taking that danger very
seriously, in particular by requiring evidence of detailed and effective planning for
severe beyond design basis accidents.

continues in the Canadian and Ontario context today, even while at the same time the Fukushima Task Force and

its recommendations are proceeding. CELA recommends that the CNSC in its decision on this Application, should

explicitly recognize the dangerous nature of the technology and demonstrate to the public by way of its decision

that it is taking that danger very seriously, in particular by requiring evidence of detailed and effective planning for

severe beyond design basis accidents.
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2. Current State of Emergency Planning Readiness at the Pickering NGS

In the July 4, 2012 OPG Application at issue here, Attachment 6 outlines the
Fukushima Project Update. It indicates that “significant work” is proceeding to
upgrade emergency planning in response to severe accidents, including multi-
unit scenarios; further exercises are planned; “coordination enhancements”
continue; Severe Accident Management Guidelines are being implemented in
phases through 2014 and 2015, among other things;
= OPG is working to establish a Regional Emergency Response Support
Centre with “industry partners”
= They are working on a mutual assistance agreement between utilities.
= They have initiated planning for enhanced communication capabilities to
support emergency response (with interim steps having been taken).
= Drills are being planned to “ensure capability and readiness” to respond
beyond design basis accidents, including severe accidents. (Attachment 6
to July 4, 2012 Application)
This list indicates that a great deal of work remains to be done in order that OPG
be in a position to respond to very severe accidents in terms of emergency
planning and preparedness.

A similar concern exists with respect to whether there is confidence in the
ability of offsite emergency responders to respond to severe accidents with
offsite consequences. For example the IAEA’s Integrated Regulatory Review
Service (IRRS) report post Fukushima (November — December 2011) called on
the CNSC to do a “national assessment of nuclear power plant off-site
emergency plan that includes all relevant organizations”. (at page 10) It made a
specific recommendation: “The Government of Canada should assure that the
review and assessment of off-site emergency plans for nuclear power plants
includes all relevant authorities, are comprehensive, and that the relevant
organizations which implement those plans are capable of performing the
assigned duties.” (IRSS at Recommendation RF7). (emphasis added)

RECOMMENDATION: CELA submits that this licence should not be granted until
all of the measures list by OPG in its application in Appendix 6, along with other
recommendations made by the 2011 IRSS Report, the 2011 CNSC Fukushima
Task Force and recommendations herein are actually in place and demonstrated
to the regulator, with evidence, to be effective. CELA also submits that it is
critical that this evidence be made public. Members of the surrounding
communities must be able to understand what is in place; how effective it is;
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what has changed; and on what basis the regulator is judging the emergency
plans to be in place.

0 These issues are discussed further in subsequent sections of this submission.

3. Level of Detail, Size of Accident, & Lack of Multi-Unit and Externally Initiated Event
Nuclear Emergency Planning

0 The level of detail of Ontario’s emergency planning and preparedness is a
significant issue. CELA submits that the CNSC must ensure a level of detail with
specified time frames, tested and verified, to respond to large offsite severe
accidents. CELA submits that the current level of planning in Ontario beyond
the 10 km zone has hardly exceeded what Commissioner Hare in 1988 called “a
conceptual framework” that would “enable a response to be improvised should
an emergency occur before all preparations are complete.” (Hare, Vol. 1, 1988,
p. 230)"

0 As described earlier, beyond the “Basic offset accident” for which detailed
planning is to be done, PNERP, 2009 provides that “appropriate additional
planning and preparedness” shall be in place for the more severe offsite effects
described in paragraph 2.3.3. (d) of the plan, namely: i) timely public alerting
and direction; ii) prioritizing evacuations for those closes to the hazard; iii)
radiation monitoring and, if necessary decontamination; iv) if necessary medical
assessment, treatment and planning. (At 2.3.3. (e)). However, this is not
detailed planning for a large scale accident, rather the Plan indicates that the
detailed planning (presumably for the basic offsite effect accident) will

" The Working Group #3 report (1984) is explicitly referenced in PNERP, 2012 as the basis for selection of
Protection Action Levels. That report was described in the Working Group # 8 report (1988) as background that
had been conducted pre-Chernobyl. They stated that Working Group #3 recommended that “in the case of
accidents which were in fact more severe than the MPA {Maximum Planning Accident}, authorities should be able
to cope by improvising on the plans which would already be in existence based on the MPA.” The MPA was
recommended to be one that “gives a dose to an unsheltered person 1 km from the nuclear station (that is, the
assumed boundary fence). The 25 rem {250 mSv} was stated to be based on the assumption of good engineering
practice and the operating experience to that time, together with the particular properties of CANDU reactors,
especially that the moderator could act as an additional heat sink in case of failure of both the normal and the
emergency cooling systems (and so prevent severe core damage), and the belief that detailed planning was
unnecessary for events of probability less than once per million reactor years in situations where there are about
10 reactors per power station.” (Working Group #8 at 8-9, describing Working Group #3’s recommendations).
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“establish an effective basis to deal with an emergency caused by any type of
nuclear installation accident.”

O The CNSC Fukushima Task Force, 2011, confirmed that the PNERP, 2009 is
“based on a single-unit accident and does not consider multi-unit accidents.” (At
45.) The issue of the adequacy of the current emergency planning basis in
Ontario was briefly discussed on December 3, 2012 hearings before the CNSC on
the Darlington refurbishment application, when a witness*? from Emergency
Measures Ontario discussed their desire to have “a greater inclusivity of events
beyond the normal planning horizon”. Although they indicated they were
satisfied with the responses provided by CNSC staff prior to that hearing in
response to a letter™ they had submitted to the CNSC, they also recognized
“this isn’t the last time we will be sitting here” and it was not the only
opportunity they would have to continue to push what EMO thinks is really
important regarding emergency management in terms of how to plan and how
to exercise and how to modify the nuclear emergency plans going forward. She
stated that they had discussed their concerns with CNSC and that they were
“comfortable and were monitoring.” In response to a question by the CNSC
President about what EMO would be able to do by 2014 for the refurbishment
continued operations licence, the witness further stated that they are in a
process of evolution —and would want to present a provincial position that
represents various aspects of planning that goes well beyond traditional
planning scenarios. She commented that they would be working with all
partners in that expanded view of the world. She looked forward to being able
to speak to that at subsequent hearings and being able to identify any areas of
concern as well as hopefully areas of significant progress.

0 CELA has not seen evidence that more severe, beyond design basis severe
accidents, initiated by a variety of severe external events such as hostile action,
extreme weather events and others have been considered in Ontario as a basis

12 Alison Stuart, ADM and Chief EMO, December 3, 2012, Darlington Refurbishment Hearing before the CNSC

B The letter is attached to CMD 12-H13.A in the Darlington Refurbishment and Continued Operations EA CNSC
hearing.
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for emergency planning™®. Similarly, CELA has not seen evidence that the
consequences of multi-unit events have been considered in Ontario as a basis
for emergency planning. To the contrary, the CNSC Fukushima Task Force
Report 2011 stated that none of the nuclear power plant operators in Canada
had at that time considered “multi-unit accident scenarios in development of
their emergency plans™. (at 37) The Task Force stated that it was confident
that the operators could respond to a beyond design basis accident ““provided
they are single-unit accidents only. ** (at 37, emphasis added).

O RECOMMENDATION: CNSC should require multi-unit severe accident planning
to be demonstrated by OPG, along with the effectiveness of off-site emergency
response in such a case. Similarly, CNSC should ensure, contrary to previous
practice, that extreme natural hazard initiated events and “gross human error”
are also examined in terms of presenting an emergency planning basis, and that
the on-site and off-site emergency preparedness and planning are
demonstrated to be sufficient and reliable to respond to all of these undesirable
scenarios in the event that they lead to severe offsite releases.

0 A-related concern is that raised by the Fukushima Task Force Report (2011) that
OPG can perform “post-accident source term estimation” — however “these are
designed for an accident in only one unit.” (emphasis added) (At 38). As the
Task Force noted, this is important information to be able to provide to offsite
authorities in the case of a nuclear accident.

0 RECOMMENDATION: CELA recommends that this post-accident source term
information be required by the CNSC as a condition of licensing and that the
CNSC require OPG to upgrade their capacity to provide source term information
and its basis, for multi-unit accidents, as a condition of the Pickering NGS
licence. This should include reassessment of plume and dose modelling for
multi-unit accidents at the Pickering NGS (see Task Force Report at 38).

0 For severe accident emergency planning, twenty-five years after the Hare
commission, CELA is of the view that Ontario still has a “conceptual framework”

" Even consideration for Severe Accident Management (i.e. on site response) was not adequately considered,
analyzed, nor incorporated into licensing requirements in Canada pre-Fukushima. See Fukushima Task Force, CNSC
INFO-0824, October 2011 at 35.
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allowing for “improvisation” in the event of a catastrophic accident at Ontario
nuclear power plants, including the Pickering NGS. It appears to CELA, that the
pre-Chernobyl, pre-Fukushima recommendation of Working Group #3 as to a
Maximum Planning Accident has held sway in Ontario for at least the past
twenty-nine years, despite all of the recommendations, Commissions, and
world-wide accident experience that would suggest that planning for more
severe accidents is required. Post Fukushima there has been some discussion
about increasing the basis for accident planning, and recommendations to do
so, but changes in the Plans, in emergency preparedness on the ground, and in
detail of planning are not yet evident or proven. CELA recommends to this
Commission that now is the time to end the situation of operating the nuclear
power plants without sufficient detailed emergency planning in place. CELA
recommends to the CNSC that it deny OPG its operating licence to operate the
Pickering reactors beyond their design life unless and until serious, capable,
detailed offsite emergency planning for catastrophic accidents is finally in place.

O RECOMMENDATION: CELA recommends that the CNSC should require the
licensees to demonstrate that there are, in place, properly resourced,
sufficiently detailed emergency planning and preparedness plans that would
address Chernobyl—size accidents or Fukushima—size accidents. The basis for
this recommendation includes world-wide experience with these catastrophic
accidents. This recommendation is independent of particular event sequences
and rather takes account of the myriad ways that things that can go wrong
resulting in an accident and resulting in a serious breach of containment,
regardless of how caused. It also includes consideration of the fact that among
the events that may initiate a catastrophe at a CANDU are those that are
beyond the control of the operator such as hostile action or unforeseen external
weather events or unforeseen combinations of failures including human error.
There is no policy justification for excluding these types of events from
emergency planning and preparedness since it is amply demonstrated (Three
Mile Island, Chernobyl, Fukushima, 9/11) that all of them may occur in the real
world, with disastrous consequences.”

131315 CELA notes that the Working Group #8 Report included a concept of Worst Credible Radiation Emission in its

1988 report, which it described as “the very worst that could happen: the maximum effects possible from any
accident, however caused or however developed” and that it would thus encompass accidents including those that
could not be calculated due to lack of quantifiable data as well as those with very low probabilities. For this
accident that the Working Group #8 styled “WCRE”, it recommended that planning be done to prevent “the worst
24
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4. PATHWAYS OF EXPOSURE TO RADIATION AND EMERGENCY RESPONSE MEASURES
0 The appropriateness of emergency planning and preparedness must be judged

on its ability to avoid health and safety consequences to members of the public
in addition to on-site workers and first responders, in a severe accident scenario
from impacts in a variety of pathways. They include general gamma radiation
from the plume of radioactive materials airborne or deposited on ground and
buildings; inhalation of radioactive substances with subsequent radiation from
internally deposited materials; skin deposition from externally deposited
radioactive material on skin, hair, and clothes; and ingestion of deposited
radioactive material as contaminated food and water enter the food chain and
water supplies leading to additional exposures from eating and drinking. In the
event of a severe nuclear reactor accident the doses and exposure pathways are
stated by the ICRP (International Commission on Radiological Protection)
Publication 109'° to likely consist of “an initial, relatively high dose rate,
inhalation component from inhalation of short-lived beta/gamma emitters
during dispersion of the plume.” The ICRP also states that “for a reactor
accident, this is likely to be followed by a time period lasting days or weeks
when 1-131 {a form of radioactive iodine} dominates the exposures, through
external irradiation from contamination deposited in the environment and from
direct contamination on crops and in milk. In the longer term, external
radiation from radioactive isotopes of caesium and ruthenium is likely to
become dominant, together with longer term contamination of foodstuff with
these radionuclides.” (At 61.) Without protective measures taken, the ICRP
states that the largest component of projected dose would likely be received
from contaminated foods.

consequences” of this type of accident; namely early morbidity or mortality. Their rationale was that the most
severe consequences are “extreme enough to warrant consideration in planning” “however remote their
likelihood.” Working Group #8 also based this recommendation in part on the fact that provincial and other
authorities, when interviewed at this time (1988) , were of the view that their ability to “improvise” for such a
severe accident would begin after 24 hours, but “immediate and effective improvisation was not thought to be
possible” before 24 hours in the case of a larger than anticipated event. (At 28.) The Working Group decided that
“in general no probability could be associated with the WCRE... it represents the bounding case which subsumes all
events, however low their probability.” (At 62.) The WCRE would result from the “failure of a large number of fuel
elements in a short period of time, with a simultaneous breach of containment.”

!¢ See International Commission on Radiological Protection (ICRP) Publication 109, “Application of the
Commission’s Recommendations for the Protection of People in Emergency Exposure Situations”, 2008 at 62-63.
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0 The point of emergency planning and preparedness is to implement those

measures that would avoid the health and safety consequences of exposure to
these radioactive substances, through these pathways. Without any emergency
response or protective actions (such as, to move people from those locations
where they may be exposed, or to decontaminate or to avoid ingestion),
negative health consequences may result.”” The Province of Ontario’s Nuclear
Emergency Response Plan (PNERP) (2009) provides that methods of protection
from radiation exposure and external contaminating can include “creating
distance, by limiting the duration of exposure, and/or by shielding.” It states
that methods of minimizing or eliminating internal contamination can include
preventing ingestion and inhalation. (PNERP, 2009 at 2.2)

In the following sections, CELA has reviewed material relevant to specific
emergency response measures and provides comments in respect of each. The
IAEA Standard GS-G-2.1"® sets out that the “urgent protective measures and
counter measures” (GS-G-2.1 at Para. 4.13) include:

e |[solation of contaminated area

e Prevention of inadvertent ingestion

e Evacuation

e Sheltering

e Respiratory protection and protection of skin and eyes

e Decontamination of individuals

e Prophylaxis with stable iodine

e Protection of the food supply and prevention of the consumption of

significantly contaminated foodstuffs and water

1717

These potential negative health consequences from ionizing radiation were described in the 1984 Provincial

Working Group #8 Report: “Nuclear radiation is potentially hazardous because it has the ability to ionize, and thus

to break-up molecules, some of which may be of biological importance. If very many are broken, there may be,

within days or weeks, clinical symptoms which, in the worst cases, may result in death. Below these high doses

which may result in early morbidity (illness) or mortality (death), nuclear radiation may so disrupt molecules that

latent cancer is induced, with the possibility of overt cancer, and possible resulting death, some decades later.” (at

3).

¥ |nternational Safety Guide, IAEA GS-G-2.1, Arrangements for Preparedness for a Nuclear or Radiological

Emergency, 2007
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e Management of the medical response
e Protection of international trade

5. Alerting
0 One of the first necessary steps in a nuclear generating station emergency with
potential for or actual release of radio-nuclides to the surrounding environment
will be the necessity of alerting the public, in addition to notification of
necessary authorities. Reviewing the provisions of International Safety Guide,
IAEA GS-G-2.1, Arrangements for Preparedness for a Nuclear or Radiological
Emergency, 2007, Table 12, Response Time Objectives™ provides the following
objectives relevant to alerting:
= (Classify / Declare the emergency and notify local authorities — within 15
minutes of the time at which conditions indicating that emergency
conditions exist are detected
= Recommend urgent protection action to the public on the basis of the
emergency classification — within 30 minutes of the time at which the
emergency is classified / declared
= |nitially warn and inform the public within the PAZ and UPZ of urgent
protective actions required — less than 1 hour from the time at which
initial notification to local authorities was given by the facility

0 The PNERP, 2009 contains requirements which could, if effectively
implemented, ensure that IAEA GS-G-2.1 is met in terms of alerting times.
However, as discussed further below, these requirements are not yet fully in
place for the area surrounding the Pickering NGS. The PNERP, 2009 requires
that the operator notify the offsite authorities within 15 minutes “of the
requirement for notification being recognized”. (PNERP, 2009, 4.1) The PNERP,
2009, also requires that the alerting systems must be such as to ensure that
“the Primary Zone population that may be required to undertake the initial
protective measure of sheltering, evacuation, and/or ingestion of KI can be
alerted within 15 minutes of initiation of the system. (PNERP, 2009, 5.7.1.a).

¥ See also IAEA, Updating IAEA-Tecdoc-953, “Method for Developing Arrangements for Response to a Nuclear or
Radiological Emergency”, (IAEA, October, 2003) at Appendix 10, Response Time Objectives.
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0 Astothe question of how much time might elapse between the operator
notification of offsite authorities and a decision to “initiate” the system for
alerting, both the Toronto Nuclear Emergency Plan, (TNERP) 2012 and the
Durham Region Nuclear Emergency Response Plan, (DRNERP) 2011, Annex A
Durham Region Nuclear Notification Procedures, indicate that the Provincial
Emergency Operations Centre (PEOC) must decide within 15 minutes of the
receipt of an initial notification from the operator, what initial response level to
adopt. In the case of “Full Activation” it appears that the intent is that the
municipalities will be immediately notified to commence their public alerting
system in accordance with the TNERP or the DNERP. *°(TNERP, 2012, page 23;
DRNERP, 2011, Annex A, section 3.3)

O The PNERP, 2009 has further detailed requirements in that the operator must
provide resources to the municipalities to ensure that the public alerting system
in the Contiguous Zone (0 to 3 km) “must provide, within 15 minutes of
initiation, warning to practically 100% of the people in the Contiguous Zone at
that time, whether they be indoors or outdoors, and irrespective of the time of
day or year.” (PNERP, 2009, 5.7.2.b). It further requires that the public alerting
system in the Primary Zone (3 to 10 km) will be provided, “within 15 minutes of
initiation, warning on an area-wide basis to the population in all of the response
sectors within that part of the Primary Zone.” (PNERP, 2009, 5.7.2.c)

0 The Durham Region Nuclear Emergency Response Plan (DRNERP), 2011 at
section 4.3 contains the public alerting provisions as are set out in the PNERP,
2009. One distinction of note is that section 4.3.6 states that “In the case of a
nuclear emergency with an ongoing or imminent emission of radioactivity the
Region is authorized to immediately initiate the public alerting system. The
PEOC will issue the appropriate Emergency Bulletin.” This is further confirmed
in the Durham Region Nuclear Notification Procedures, Annex A to the DRNEP,
which state that when the notification from OPG is for a general emergency,
and there is either an imminent or ongoing emission, Durham “shall
immediately initiate the Public Alerting System for the appropriate sectors and

% |n the case of “Partial Activation” by PEOC it is less obvious as to whether and the timing of any public alerting
that would occur — this would be in the case of an onsite emergency with no emission occurring - and it appears to
be discretionary on the part of the PEOC in that it states that “Consideration shall be given to issuing an Emergency
Bulletin and/or news release.” (TNERP, 2012, p. 18)
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Contiguous Zone.” (Emphasis added). (Annex A at 4.4) It is not clear whether
provision has been made in the Toronto Nuclear Emergency Response Plan,
2012, for immediate initiation of the public alerting system upon receipt of a
similar notification from OPG. This should be clarified.

0 RECOMMENDATION: The authority of Toronto Emergency Planning Officials to
immediately initiate the Public Alerting System upon receipt of a notification
from OPG for a general emergency with an imminent or ongoing emission
should be clearly specified. If it is not intended that this authority be provided
to Toronto’s officials under the TNERP, this should be stated with a rationale for
the discrepancy compared to the DRNERP.

0 InitsJuly 4, 2012 Application for this licence, OPG indicated that additional
sirens had been added in 2011 within the 3 km zone when testing indicated that
they did not have sufficient coverage to reach all recipients within that zone;
subsequently it was determined that even more additional sirens were needed
(p. 132). At the time of the preparation of CNSC staff submission CMD 13-H2,
the additional sirens were not yet fully in place. In its application, OPG also
indicated it was working with Durham Nuclear Emergency Management to
update telephone data within the 3 km to ensure indoor alerting (p. 132) OPG
also indicated in its application that it was working with a “working group”
toward arriving at the 10 km notification required by the 2009 Provincial NERP.
(p. 132)

0 Despite the fact that public alerting requirements were strengthened in the
2009 PNERP, it is nevertheless surprising that this level of public alerting is still
not in place since the Pickering NGS has been operating since the 1970’s. The
requirements for public alerting have been widespread and well understood in
jurisdictions operating nuclear power for decades. For example, in the NUREG —
0654 — Rev. 1 (1980), the U.S. guidance included provision that the alerting
system be evaluated and that it be capable of alerting the population with both
an alert system and with a broadcast message within 15 minutes within a range
of 10 miles; while the system should ensure direct immediate coverage of 100%
of the population within 15 minutes. (Appendix 3 at 3-3). Similarly, the 1988
Working Group 8 recommendations made twenty-five years ago included
ensuring provision of early warning systems for the public. (at (iv))*

2 (Oddly, the 1984 Working Group #3 had initially been asked to make recommendations alerting, but in its report,
stated that the province had “intimated” that it do not need to address offsite alerting. (at 30).)
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0 The urgency of the requirements for public alerting cannot be over-stressed. In
the course of the notification and public alerting timeframes, in the event of
early release, a considerable amount of population exposure may have
occurred, before protective actions may begin to be taken to reduce those
exposures.

0 RECOMMENDATION: CELA recommends that the CNSC re