












! 	1	

	
	
	
	
	
	
	
	
	
	

Comments	on	the	Implementing	Plan	for	the	
Pickering	Nuclear	Generating	Station	

Prepared	by	Shawn-Patrick	Stensil	
Senior	Energy	Analyst		
Greenpeace	Canada	

June	12,	2018	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





	 	2	

1.	Introduction	&	Recommendations	
	
This	document	provides	Greenpeace’s	high-level	review	of	the	Implementing	Plan	for	the	
Pickering	Nuclear	Generating	Station,	which	was	published	the	last	week	of	April	2018.		
Recommendations	are	outlined	below	for	improving	public	safety,	transparency	and	verifying	
the	adequacy	of	offsite	nuclear	emergency	planning.		
	
Greenpeace	encourages	the	Commission	to	continue	using	its	licensing	authority	to	provoke	
improvements	to	offsite	emergency	planning	and	public	safety.	Greenpeace	continues	to	be	
concerned	by	the	government	of	Ontario’s	ineffectual	oversight	of	nuclear	emergency	response.		
The	government	of	Ontario	is	Ontario	Power	Generation’s	(OPG)	sole	shareholder	and	approves	
its	business	plans.	Given	the	province’s	combined	responsibility	for	offsite	safety	and	OPG’s	
business	plans,	Greenpeace	encourages	the	Commission	to	consider	not	only	OPG	as	the	
licencee	in	its	deliberations,	but	also	the	government	of	Ontario.		
	
Greenpeace	makes	the	following	recommendations:	
	

• The	Commission	should	include	a	condition	in	OPG’s	licence	requiring	any	future	
changes	to	the	Implementation	Plan	for	the	Pickering	Nuclear	Generating	Station	to	
undergo	public	consultation	prior	to	publication.		

	
• The	Commission	should	include	a	licence	condition	requiring	the	government	of	Ontario	

to	publish	the	findings	of	the	study	it	has	commissioned	to	consider	the	adequacy	of	
current	emergency	planning	distances.	The	results	of	this	study	should	be	presented	to	
a	meeting	of	the	Commission	in	2019.	

	
• The	Commission	should	include	a	licence	condition	requiring	OPG	or	the	province	to	

commission	and	publish	independent	modelling	of	a	major	accident	at	Pickering.	This	
modelling	should	be	presented	to	a	meeting	of	the	Commission	in	2019.		

	
• The	Commission	should	include	a	licence	condition	requiring	OPG	to	work	with	the	

province	to	ensure	that	preparedness	and	planning	measures	are	in	place	to	identify	
and	monitor	“hotspots”	across	the	entire	50	km	Ingestion	Control	Zone.		

	
• The	Commission	should	instruct	staff	to	encourage	the	province	to	adopt	an	Extended	

Planning	Distance	aligned	with	the	larger	areas	recommended	by	the	IAEA,	real-world	
experience	and	available	accident	modelling.		

	
• The	Commission	should	include	a	licence	condition	requiring	OPG	to	provide	

information	on	how	to	prepare	for	a	nuclear	emergency	to	all	residents	of	the	
Contingency	Planning	Zone	by	the	end	of	2019.		

	
• The	Commission	should	include	a	licence	condition	requiring	OPG	to	work	with	province	

and	municipal	authorities	to	identify	all	hospitals	and	retirement	homes	within	the	50	
km	Ingestion	Control	Zone	(IPZ)	as	well	as	reception	facilities	for	specialized-care	
evacuees	outside	of	the	IPZ.	
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• To	be	responsive	to	the	expectations	of	Toronto	and	Durham	Regional	councils,	the	
Commission	should	expand	requirements	for	KI	delivery	to	the	20	km	area	currently	
proposed	for	the	Contingency	Planning	Zone.	 

	
• The	Commission	should	impose	a	new	licence	condition	requiring	OPG	to	work	with	

school	boards	to	ensure	the	stockpiling	of	KI	in	all	schools	within	the	current	50	km	
Ingestion	Planning	Zone	before	the	end	of	2019.		

	
• The	Commission	should	include	an	additional	licence	condition	requiring	OPG	to	inform	

residents	of	the	Ingestion	Planning	Zone	of	their	right	to	order	KI	tablets	for	their	family	
or	business.		

	
• The	Commission	should	instruct	staff	to	update	REGDOC-2.10.1	to	require	licencees	

facilitate	the	stockpiling	of	KI	in	schools	and	daycares	within	the	Ingestion	Planning	Zone	
and	to	inform	residents	of	the	IPZ	of	their	ability	to	order	KI	free	of	charge.		

	
• The	Commission	should	instruct	staff	to	include	a	new	requirement	in	the	next	iteration	

of	REGDOC-2.10.1	obligating	licencees	to	carry	out	KI	Distribution	Time	Estimate	studies	
to	verify	the	feasibility	of	promptly	distributing	KI	in	the	Ingestion	Planning	Zone	in	the	
event	of	a	severe	accident.		

	
2.	Transparency	&	Public	Consultation	
	
Despite	ongoing	public	interest	in	nuclear	emergency	response,	there	was	unfortunately	no	
public	consultation	on	the	Implementing	Plan	for	the	Pickering	Nuclear	Generating	Station.	This	
shows	the	Ministry	of	Community	Safety	and	Correctional	Services	(henceforth	referred	to	as	
the	“Ministry	of	Community	Safety”)	still	has	work	to	do	in	order	to	instil	a	culture	of	openness	
and	transparency	in	its	operations.		
	
Since	the	Fukushima	disaster	began	in	2011,	the	Ministry	of	Community	Safety	and	OPG	have	
exhibited	a	secretive	pattern	of	behaviour	and	have	been	resistant	to	public	scrutiny.	The	
Ministry	of	Community	Safety	has	effectively	refused	to	respond	to	Freedom	of	Information	
requests	since	2013.1		It	has	also	refused	to	respond	to	informal	information	requests.2	
	
Notably,	the	public	consultation	that	took	place	in	2017	only	occurred	because	of	a	2013	
political	commitment	made	by	the	Minister	of	Community	Safety	to	Greenpeace,	the	Canadian	
Environmental	Law	Association	(CELA)	and	Durham	Nuclear	Awareness	(DNA).3	Documents	
subsequently	obtained	by	Greenpeace	through	Freedom	of	Information	legislation	indicate	that	
four	years	after	this	political	commitment,	what	finally	initiated	the	public	consultation	was	
likely	OPG’s	fears	that	additional	delays	could	put	at	risk	the	licence	application	now	being	

																																																								
1	Greenpeace	filed	approximately	30	requests	over	2	years	that	OFMEM	only	responded	to	once	a	complaint	was	filed	
with	the	Office	of	the	Information	Commissioner.		When	Greenpeace	filed	subsequent	requests,	OFMEM	filed	a	
complaint	with	the	OIC	alleging	Greenpeace	was	a	veracious	requestor.			
2	Dave	Nodwell	(Ministry	of	Community	Safety)	to	S-P	Stensil	(Greenpeace),	“RE:	Presentation	and	submission	to	the	
Durham	Committee,”	email,	October	21,	2015	
3	Madeleine	Meillieur	(Minister	of	Community	Safety	and	Correctional	Services)	to	Theresa	McClenaghan	et	al.,	letter,	
October	21,	2013.	
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considered	by	the	Commission.4	To	mitigate	these	risks,	OPG	went	so	far	as	to	second	staff	to	
the	Ministry	of	Community	Safety	expedite	the	PNERP	update.5	This	highlights	the	lack	of	
integrity	and	independence	in	the	oversight	of	Ontario’s	nuclear	emergency	response	plans.			
	
In	Greenpeace’s	view,	this	puts	in	question	the	objectivity,	impartiality	and	credibility	of	the	
public	consultation	carried	out	by	the	province	and	its	conclusions.	The	lack	of	effective	
separation	between	OPG	and	its	shareholder	also	supports	considering	the	Ontario	government	
as	the	de-facto	licensee	in	this	application.		
	
Commendably,	the	Ministry	has	attempted	to	include	the	principle	of	transparency	in	the	
revised	PNERP,	with	the	addition	of	clause	1.2.12	which	states:	
	

A	policy	of	truth	and	transparency	should	be	followed	in	providing	information	to	the	
public	and	media	prior	to	and	during	a	nuclear	or	radiological	emergency.	

	
Although	this	is	a	laudable	modification,	the	behaviour	of	the	Ministry	since	the	PNERP’s	
publication	shows	that	this	policy	has	yet	to	be	integrated	into	the	Ministry’s	plans	or	to	inform	
decision	making.	For	instance,	the	Ministry’s	position	on	the	public	release	of	the	accident	study	
it	has	commissioned	to	verify	the	adequacy	of	current	planning	distances	shows	its	attempts	to	
integrate	transparency	into	day-to-day	operations	has	been	ineffectual.	When	asked	by	Ajax	
Regional	Councillor	Colleen	Jordan	whether	this	study	would	be	publicly	released,	Dave	
Nodwell,	the	Deputy	Chief	for	Planning	and	Program	Development	at	the	Ministry,	stated	it	had	
not	been	considered.6		
	
This	resistance	to	change	is	unsurprising.	In	2015,	Durham	Region,	which	hosts	the	Pickering	and	
Darlington	nuclear	stations,	asked	the	government	of	Ontario	to	“…provide	all	non-confidential	
data	and	studies	used	in	considering	changes	to	Ontario’s	off-site	nuclear	emergency	plans.”7		
This	motion	was	passed	in	response	to	the	province’s	ongoing	reluctance	to	release	information.	
In	spite	of	this,	the	government	acknowledged	in	2017	that	nothing	has	occurred	to	strengthen	
its	disclosure	policies	in	response	to	Durham	Region’s	request.8				
	
Considering	that	much	of	the	controversy	related	to	the	adequacy	of	offsite	emergency	
response	since	Fukushima	has	focused	on	the	lack	of	credible	accident	modelling,	it	is	difficult	to	
fathom	that	a	Ministry	tasked	with	a	public	safety	has	not	considered	the	need	and	desirability	
of	releasing	this	study.	Indeed,	information	should	be	publicly	available	by	default	and	only	
exempt	if	authorities	can	provide	sufficient	evidence	demonstrating	that	doing	so	would	in	fact	
be	a	security	risk.	
	

																																																								
4	OPG,	Risk	Registry	–	Pickering	Relicensing	2018,	May	31,	2017,	FOI	#	17-048,	pg.	393.	
5	Jim	Coles,	OPG’s	Director	of	Emergency	Management	is	“on	loan”	to	the	Ministry	of	Community	Safety	“to	support	
development	of	the	new	Provincial	Nuclear	Emergency	Plan”.		See:	https://www.linkedin.com/in/jim-coles-
97a35442/	
6	Durham	Regional	Council,	March	21,	2018.		
7	Durham	Regional	Council	–	Minutes,	November	4,	2015,	pg.	29.		
8	Minister	Marie-France	Lalonde	(Minister	of	Community	Safety),	Response	to	Written	Question	No.	248,	2nd	Session	
41st	Parliament,	Tabled:	May	4,	2017.		
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Recommendation:	The	Commission	should	include	a	condition	in	OPG’s	licence	requiring	any	
future	changes	to	the	Implementation	Plan	for	the	Pickering	Nuclear	Generating	Station	to	
undergo	public	consultation	prior	to	publication.		
	
Recommendation:	The	Commission	should	include	a	licence	condition	requiring	the	government	
of	Ontario	to	publish	the	findings	of	the	study	it	has	commissioned	to	consider	the	adequacy	of	
current	emergency	planning	distances.	The	results	of	this	study	should	be	presented	to	a	
meeting	of	the	Commission	in	2019.	
	
3.	The	Planning	Basis	&	Detailed	Planning	
	
Greenpeace	is	concerned	that	the	province	has	weakened	the	criteria	used	for	selecting	reactor	
accidents	considered	in	detailed	emergency	response	plans.		
	
Section	2.2	of	the	Implementing	Plan	for	the	Pickering	Nuclear	Generating	Station	states	that	a	
Design	Basis	Accident	(DBA)	“…release	provides	the	main	platform	for	detailed	planning.”		
Design	Basis	Accident	releases	are	comprised	of	principally	short-lived	noble	gases	with	
effectively	no	radioiodines	or	long-lived	radioisotopes.	A	DBA	would	typically	be	a	level	5	
accident	on	the	International	Nuclear	Event	Scale	(INES).	DBAs	are	also	limited	to	events	with	an	
estimated	probability	of	1E-5	or	one	in	100,000	years	of	reactor	operation.		
	
However,	the	last	time	Ontario’s	nuclear	emergency	response	plans	were	reviewed	in	the	1990s,	
the	Royal	Society	of	Canada	(RSC)	recommended	“…detailed	emergency	planning	should	be	
done	for	accidents	resulting	from	a	credible	series	of	events	which	could	occur	with	a	probability	
of	approximately	10-7	/reactor	year.”9	The	RSC	made	this	recommendation	after	reviewing	the	
1995	probabilistic	risk	assessment	for	the	Pickering	A	nuclear	station.	Notably,	the	1995	
Pickering	A	risk	assessment	found	accidents	leading	to	significant	releases	had	extremely	low	
estimated	probabilities,	ranging	from	5E-9	to	4E-10.10	The	RSC	recommendation	informed	
planning	basis	in	the	2009	PNERP.		
	
Since	the	2011	Fukushima	disaster,	Greenpeace	has	highlighted	that	more	recent	risk	
assessments	for	the	Pickering,	Darlington	and	Bruce	nuclear	stations	have	found	major	accidents	
to	be	more	likely	than	previously	thought.	Risks	assessments	published	since	Fukushima	have	
identified	accident	sequences	leading	to	large	offsite	releases	meeting	the	Royal	Society	of	
Canada’s	recommended	criteria	for	detailed	emergency	planning.	Greenpeace’s	submission	to	
the	Commission’s	2013	hearings	on	OPG’s	application	to	continue	operating	the	Pickering	
nuclear	station	observed	that	the	most	recent	Pickering	B	risk	assessment	found	large	release	
accidents	at	the	station	to	be	credible.11	The	2014	Pickering	A	risk	assessment	found	large	
release	accidents	to	have	an	estimated	probability	of	4.7E-612,	showing	the	estimated	likelihood	

																																																								
9	W.R.	Bruce	et	al,	Report	to	the	Ministry	of	the	Environment	and	Energy	concerning	two	technical	matters	in	the	
Provincial	Nuclear	Emergency	Plan,	Royal	Society	of	Canada	&	Canadian	Academy	of	Engineering,	November	1996,	pg.	
33.		
10	Ibid,	pg.	11.	
11	Shawn-Patrick	Stensil	(Greenpeace),	Intolerable	Risk:	The	Continued	Operation	of	the	Pickering	Nuclear	Station,	
May	2013,	CMD	13-H2.119	
12	Greenpeace	submission,	CMD	14-H2.47	
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of	major	accidents	increased	by	four	levels	of	magnitude	since	the	1995	Pickering	A	risk	
assessment.	
	
Greenpeace	has	found	no	evidence	that	the	province	has	independently	evaluated	the	
significance	of	these	risk	assessments.	Instead,	it	appears	that	the	province	has	relied	on	OPG’s	
assurances	that	emergency	preparedness	measures	remain	adequate.			
	
Evidence	of	the	province’s	overreliance	on	OPG	for	policy	analysis	is	apparent	in	the	province’s	
comments	provided	on	the	draft	environmental	assessment	report	of	OPG’s	proposal	to	rebuild	
the	Pickering	B	reactors.	This	environmental	review	required	OPG	to	review	the	impacts	of	an	
accident	with	a	probability	of	1E-6.	Emergency	Management	Ontario	(EMO)	-	the	predecessor	to	
Office	of	the	Fire	Marshal	and	Emergency	Mamanage	-	was	also	surprised	by	the	land	
contamination	caused	by	the	accident.	EMO	submitted	the	following	comment	on	the	draft	
environmental	assessment	report:	
	

The	recognition	that	significant	ground	contamination	is	possible	is	also	inconsistent	
with	previous	statements	made	by	OPG	and	its	predecessor,	Ontario	Hydro	(OH).	Over	
20	years	ago,	when	the	first	versions	of	the	PNEP	and	the	dose	projection	program	ERP	
were	under	development,	EMO	(then	EPO)	was	assured	by	OH	that	any	ground	
contamination	would	be	minimal	or	impossible,	due	to	the	presence	of	EFADS	high-
efficiency	particulate	air	(HEPA)	filters.		For	this	reason,	OPG	deemed	it	unnecessary	to	
include	a	Ground	Deposition	Module	(GDM)	within	ERP.	ERP	would	only	model	the	
doses	and	dose	rates	resulting	from	the	emission	of	noble	gases	and	radionuclides,	and	
this	remains	the	case	to	the	present	day,	even	after	several	revisions	and	improvements	
to	the	ERP	codes.		EMO	has,	from	time	to	time,	expressed	its	disquiet	at	this	state	of	
affairs,	but	in	the	absence	of	any	evidence	to	the	contrary,	has	refrained	from	insisting	
that	a	GDM	be	incorporated	into	ERP.13		

	
In	short,	the	government	was	surprised	by	the	potential	for	ground	contamination	because	OPG	
had	assured	it	repeatedly	over	twenty	years	that	it	need	only	prepare	for	accidental	releases	
involving	noble	gases	or	Design	Basis	Accidents.	Notably,	the	accident	scenario	assessed	in	the	
2008	Pickering	B	life-extension	environmental	assessment	report	met	the	criteria	for	detailed	
emergency	planning	recommended	by	the	Royal	Society	of	Canada.	This	shows	that	EMO	was	
not	independently	reviewing	OPG’s	probabilistic	risk	assessments,	but	simply	relying	on	
assurances	from	the	company.			
	
It	appears	that	OPG’s	belief	that	only	Design	Basis	Accidents	should	be	considered	in	detailed	
emergency	planning	had	become	dogma	within	the	company.	For	example,	when	OPG	reviewed	
the	basis	for	staffing	requirements	for	nuclear	accidents	it	could	find	no	standard	or	rationale	to	
support	the	planning	assumptions	for	on-site	emergency	plans.	OPG	called	the	type	of	accident	
used	to	determine	its	resource	and	staffing	capacity	requirements	“an	artefact.”14					
	

																																																								
13	APPENDIX	2,	Comments	and	Response	Table	–	Public	comments	on	Draft	EA	Screening	Report	for	the	Pickering	
Nuclear	Generating	Station	B	Refurbishment	and	Continued	Operations	Project,	CEAR	#	06-01-21226,	pgs.	48	–	49		
14	“Emergency	Response	Organization	Staffing	Basis	for	Responding	to	Design	Basis	Accidents:	Analysis	Summary	
Report,”	May	30,	2012,	PN208/RP/001	R02.  
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Unfortunately,	this	dogma	has	now	been	now	formalized	in	the	2017	PNERP.	In	Greenpeace’s	
view,	the	decision	to	reduce	the	cut-off	probability	used	for	determining	detailed	planning	from	
1E-7	and	1E-5	shows	the	province	has	been	motivated	more	by	maintaining	the	status	quo	than	
strengthening	public	safety.		
	
To	provide	background	on	the	historic	development	of	the	PNERP	planning	basis,	Annex	A	
provides	a	timeline	of	reports	and	decisions	that	have	informed	the	planning	basis	over	the	past	
four	decades.15	It	also	documents	the	findings	of	industry	probabilistic	risk	assessments	over	
time.		
	
Since	the	Fukushima	disaster,	Greenpeace	has	urged	the	CNSC	and	the	government	of	Ontario	
to	verify	the	adequacy	of	public	safety	by	openly	modelling	accident	sequences	leading	to	large	
radioactive	releases.	As	documented	in	past	submissions	to	the	Commission,	there	are	known	
accident	sequences	leading	to	Fukushima-scale	radiation	releases	at	all	of	Ontario’s	nuclear	
stations.		
	
Although	the	CNSC	and	Health	Canada	have	carried	out	accident	modelling	to	estimate	the	
impacts	of	an	accident	at	the	Darlington	nuclear	station	since	Fukushima,	no	similar	modelling	
has	been	undertaken	for	Pickering.	Unlike	the	four-unit	Darlington	nuclear	station,	Pickering	is	
an	older	design	and	has	six	operating	reactors	that	share	common	safety	systems.	A	million	
people	live	within	20	km	of	Pickering.		
	
Pickering’s	older	design	means	radioactive	releases	could	be	larger	than	those	modelled	for	the	
Darlington	nuclear	station.	Pickering’s	location	also	increases	the	potential	consequences	of	an	
accident	compared	to	the	Darlington	nuclear	station.	In	considering	OPG’s	licence	application,	
the	Commission	should	acknowledge	that	there	is	no	publicly	available	accident	analysis	to	
verify	the	adequacy	of	offsite	emergency	measures	at	Pickering.			
	
Recommendation:	The	Commission	should	include	a	licence	condition	requiring	OPG	or	the	
province	to	commission	and	publish	independent	modelling	of	a	major	accident	at	Pickering.		
This	modelling	should	be	presented	to	a	meeting	of	the	Commission	in	2019.		
	
4.	A	Half	Measure	-	Contingency	Zone			
	
The	province’s	proposed	Contingency	Planning	Zone	(CPZ)	is	a	symbolic	half	measure	that	
provides	no	additional	public	safety	benefits	and	is	unaligned	with	international	guidance.		
	
At	the	April	4th	Commission	meeting,	the	Ministry	of	Community	Safety	stated	that	the	20	km	
CPZ	deals	with	the	potential	for	“severe,	low	probability	accidents	“and	the	possibility	of	“hot	
spots”16	beyond	the	Detailed	Planning	Zone	(DPZ).	However,	International	Atomic	Energy	
Agency	(IAEA)	standards,	real-world	accidents	as	well	as	Canadian	and	international	accident	
modelling	shows	that	the	limited	20	km	CPZ	is	insufficient	for	addressing	such	events.		
	

																																																								
15	Annex	A	is	an	extract	from	Greenpeace’s	2017	comments	on	the	PNERP	discussion	paper.		
16	Meeting	of	the	Canadian	Nuclear	Safety	Commission,	Transcripts,	April	4,	2018.	pgs.	29	and	55.	Available	at:	
http://nuclearsafety.gc.ca/eng/the-commission/pdf/Transcript-CommissionMeeting-April4,2018.pdf	
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To	justify	the	CPZ,	the	Ministry	of	Community	Safety	relies	upon	CSA	standard	N1600-14	General	
requirements	for	nuclear	emergency	management	programs.	Greenpeace	questions	the	reliance	
on	standard.	CSA	standards	are	developed	using	consensus-based	processes	among	industry	
stakeholders.	This	means	that	OPG	or	Bruce	Power	can	block	the	adoption	of	any	proposed	
standards	that	may	conflict	with	their	financial	costs.	OPG’s	then-director	of	emergency	
management	Jim	Coles,	chaired	the	committee	that	developed	CSA-1600.	In	short,	N1600	is	a	
lowest	common	denominator	standard.	N1600	reflects	neither	best	practices	nor	public	
expectations	for	safety.	
	
Moreover,	a	close	review	of	N1600’s	supporting	citations	shows	that	the	industry-produced	
standard	is	unaligned	with	the	IAEA’s	post	Fukushima	emergency	planning	guidance.	The	
rationale	for	the	CPZ	in	N1600	is	based	on	the	guidance	contained	in	the	IAEA’s	2013	guide	
Actions	to	Protect	the	Public	in	an	Emergency	due	to	Severe	Conditions	at	Light	Water	Reactor.17	
This	guide	recommends	a	series	of	emergency	response	zones	sizes	based	on	a	radioactive	
releases	equivalent	to	a	level	6	accident	on	the	International	Nuclear	Event	Scale	(INES).18			
	
The	province’s	proposed	CPZ	is	based	on	the	IAEA’s	2013	recommendation	that	member	states	
establish	an	Extended	Planning	Distance	(EPD).	This	guide	describes	the	objective	of	this	zone	as	
follows:		
	

In	this	area	arrangements	should	be	in	place	to	provide	instructions	to	reduce	ingestion	
of	contaminated	material	and	carry	out	dose	monitoring	to	locate	hotspots	that	may	
require	evacuation	within	a	day	and	relocation	within	a	week	to	a	month.	It	is	also	
recommended	that	evacuation	of	those	requiring	specialized	care	be	to	areas	beyond	
the	EPD	to	avoid	additional	evacuations.	19	

	
As	noted,	a	purpose	of	the	EPD	is	to	identify	and	monitor	localized	contamination	–	referred	to	
as	hotspots	-	beyond	evacuation	zones.	The	need	for	such	planning	measures	was	underlined	by	
the	contamination	caused	by	Chernobyl	and	Fukushima.	In	both	cases,	localized	contamination	
extended	well	beyond	traditional	planning	zones	–	even	hundreds	of	kilometers	from	the	
stations.	Such	contamination	may	even	require	localized	evacuations.	The	CNSC	has	observed	
that	the	limited	20	km	CPZ	would	be	“…inadequate	for	hotspot	monitoring.”20			
	
Notably,	the	same	IAEA	guide	used	to	justify	the	Contingency	Planning	Zone	in	CSA	Standard	
N1600	makes	recommendations	on	the	size	of	those	zones.	This	information	was	curiously	
omitted	from	CSA	standard	N1600.	Table	1	below	contrasts	the	IAEA’s	suggested	planning	
distances	with	zones	proposed	in	the	Implementation	Plan	for	the	Pickering	Nuclear	Generating	
Station.	
	
	
	
	

																																																								
17	Page	18	of	N1600	cites	the	2013	IAEA	guide	as	the	basis	for	its	Extended	planning	distance	requirement.	
18			V.A.	Kutkov	et	al.,	Basic	strategies	of	public	protection	in	a	nuclear	power	plant	beyond-Design	Basis	Accident,	
Nuclear	Energy	and	Technology,	2	(2016),	pg.	17.			
19	International	Atomic	Energy	Agency,	Actions	to	Protect	the	Public	in	an	Emergency	due	to	Severe	Conditions	at	Light	
Water	Reactor,	May	2013,	pg.	21.		
20	Kathleen	Heppell-Masys,	(Director	General,	CNSC),	Ibid.	pg.	9.		
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Table	1.	Suggested	planning	distances	(IAEA	vs.	PNERP	2017)	
	

Emergency	zones	and	
distances	

Suggested	maximum	radius	(km)	
Provincial	Nuclear	Emergency	

Response	Plan	2017	>	1000	MW(th)	 100	to	1000	MW	
(th)	

Precautionary	action	
zone	(PAZ)	 3	to	5	 3	

(Automatic	Action	Zone)	
Urgent	protective	

action	planning	zone	
(UPZ)	

15	to	30	 10	
(Detailed	Planning	Zone)	

Extended	planning	
distance	(EPD)	 100	 50	 20	

(Contingency	Planning	Zone)	
Ingestion	and	

commodities	planning	
distance	(ICPD)	

300	 100	 50	
(Ingestion	Planning	Zone)	

	
This	comparison	shows	that	Ontario’s	CPZ	is	significantly	smaller	than	that	proposed	by	the	
IAEA.	The	CPZ	for	Pickering	is	80%	smaller	than	the	IAEA’s	recommended	planning	zone	size	for	
stations	above	1000	MW	and	even	40%	the	size	recommended	for	plants	smaller	than	1000	
MW.		Pickering’s	capacity	is	over	3000	MW.			
	
Greenpeace	does	not	consider	the	20	km	CPZ	to	be	credible	or	sufficient	to	prevent	radiation	
exposure	in	the	event	of	a	severe	accident.	The	province	has	provided	no	evidentiary	basis	for	
limiting	the	CPZ	to	20	km.	It	has	only	stated	that	the	CPZ	size	was	“….determined	by	doubling	
the	Primary	Zone	distance	in	order	to	provide	a	conservative	buffer	for	nuclear	emergency	
planning	and	response.”21	In	contrast,	the	IAEA’s	recommended	distances	were	based	on	
modelling	of	radioactive	releases	from	a	level	6	accident	on	the	INES	scale.		
	
Notably,	after	modelling	a	Fukushima-scale	radioactive	release	the	German	Commission	on	
Radiological	Protection	recommended	arrangements	be	in	place	to	assess	the	radiological	
situation	within	100	km	of	a	nuclear	station	to	determine	if	emergency	measures	are	needed	
beyond	the	20	km	evacuation	zone.22	Also	after	carrying	out	accident	modelling,	Switzerland’s	
aligned	its	emergency	planning	requirements	with	the	IAEA’s	recommended	EPD	of	100	km.		
	
However,	there	is	Canadian	accident	modelling	showing	that	the	IAEA’s	suggested	100	km	EPD	is	
more	appropriate	than	the	province’s	20	km	CPZ.	In	March	2017,	Health	Canada	and	
Environment	Canada	published	the	report,	ARGOS	Modeling	of	Accident	A	and	Accident	B	

																																																								
21	Office	of	the	Fire	Marshal	and	Emergency	Management,	Discussion	Paper:	Planning	Basis	Review	&	
Recommendations,	May	2017,	pg.	5. 	
22	German	Commission	on	Radiological	Protection	(SSK),	Planning	areas	for	emergency	response	near	nuclear	power	
plants,	2014,	pg.	21.		
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Scenarios,	which	modeled	a	severe	accident23	at	the	Darlington	nuclear	station	based	on	the	
weather	conditions	of	7	days	in	June	and	July	2016.24			
	
Although	the	study	was	limited	by	the	number	of	days	assessed,	the	results	suggest	that	current	
proposed	Contingency	and	Ingestion	Planning	Zones	are	too	small.	Based	on	its	analysis,	Health	
Canada	made	the	following	observation	on	the	province’s	proposed	zone	sizes:	
	

The	contingency	planning	zone	should	consider	potential	scenarios	for	protective	
actions	that	would	avert	both	a	Total	Effective	Dose	and	the	Thyroid	Dose.	Making	these	
considerations	would	indicate	that	distances	should	be	somewhere	in	the	range	of	the	
IAEA	recommended	50-100	km.	The	Secondary	Zone	of	50	km	is	significantly	less	than	
that	recommended	by	the	IAEA	and	US	counterparts.	HC	modeling	of	severe	accidents	
yields	distances	similar	to	the	PNERP	ingestion	control	zone	for	the	Fermi	facility.	A	
commodities	control	zone	(Secondary	Zone)	distance	between	80-100	km	may	be	more	
appropriate.25	

	
It	is	worth	noting	that	CNSC	staff	recommended	that	“…OFMEM	use	the	planning	distance	(EPD)	
used	by	the	IAEA.	The	CPZ	is	a	CSA	N1600	concept	and	has	a	different	meaning.	The	spirit	of	CSA	
N1600	CPZ	is	to	account	for	those	relatively	less	probable	accidents	that	would	not	warrant	
extensive	preparedness	and	planning.	The	intent	of	the	zone	will	affect	its	size:	the	proposed	
20km	could	be	a	reasonable	size	for	contingency	planning,	but	it	would	likely	be	inadequate	for	
hotspot	monitoring.”26		
	
In	conclusion,	the	proposed	CPZ	is	not	aligned	with	IAEA	recommendations,	the	impact	of	real	
world	accidents	nor	informed	by	credible	evidence.	The	CPZ	is	symbolic	and	provides	no	clear	
additional	safety	benefits	to	Ontarians	in	the	event	of	a	severe	accident.		
	
Recommendation:	The	Commission	should	include	a	licence	condition	requiring	OPG	to	work	
with	the	province	to	ensure	that	preparedness	and	planning	measures	are	in	place	to	identify	
and	monitor	“hotspots”	across	the	entire	50	km	Ingestion	Control	Zone.		
	
Recommendation:	The	Commission	should	instruct	staff	to	encourage	the	province	to	adopt	an	
Extended	Planning	Distance	aligned	with	the	larger	areas	recommended	by	the	IAEA,	real-world	
experience	and	available	accident	modelling.		
	
Recommendation:	The	Commission	should	include	a	licence	condition	requiring	OPG	to	provide	
information	on	how	to	prepare	for	a	nuclear	emergency	to	all	residents	of	the	Contingency	
Planning	Zone	by	the	end	of	2019.		
	
5.	Incomplete	Operational	Objectives	of	the	Contingency	Zone		
	

																																																								
23	It	should	be	noted	the	source	term	–	the	inventory	of	radionuclides	released	to	the	environment	-	used	for	this	
study	was	significantly	smaller	than	Fukushima	or	Chernobyl.	
24	L.		Bergman,	et	al.,	ARGOS	Modelling	of	Accident	A	and	Accident	B	Scenarios,	Health	Canada	&	Environment	and	
Climate	Change	Canada,	May	15	2017,	Report	Version	5	
25	Health	Canada	–	Radiation	Protection	Bureau,	EBR	Registry	013-0560,	Comment	ID	210075,	July	11,	2017.	
26	Kathleen	Heppell-Masys,	(Director	General,	CNSC),	Ibid.	pg.	9.	
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The	2017	Provincial	Nuclear	Emergency	Response	Plan	(PNERP)	and	the	2018	Implementation	
Plan	for	the	Pickering	Nuclear	Generating	Station	indicate	there	are	few	additional	actions	
required	by	provincial	and	municipal	authorities	to	implement	the	CPZ.		
	
The	only	unique	requirements	for	the	CPZ	are	listed	in	Section	2.2.5(e)(iii)	of	the	PNERP.	Those	
provisions	are	limited	to:	
	

• division	into	sub-zones	
• population	estimates	for	each	sub-zone	
• development	of	mechanisms,	processes	and	procedures	to	provide	for	

environmental	radiation	monitoring	and	data	analysis	by	the	PEOC	Scientific	Section	
• familiarization	sessions	with	impacted	municipalities,	as	required	
• identification	of	existing	response	centres	that	fall	within	the	CPZ	and	development	of	a	

list	of	possible	alternates	located	outside	the	CPZ	
	
Thus,	aside	from	a	clearer	understanding	of	population	estimates	within	20	km	of	the	Pickering	
nuclear	station	the	CPZ	provides	no	additional	safety	benefit	compared	to	the	2009	PNERP.		
	
However,	as	discussed	IAEA	standards	recommend	response	measures	be	put	in	place	in	the	
EPD	to	facilitate	the	“….evacuation	of	those	requiring	specialized	care	be	to	areas	beyond	the	
EPD	to	avoid	additional	evacuations.”	Greenpeace	has	been	unable	to	identify	whether	
preparedness	measures	have	been	included	in	the	updated	PNERP	to	implement	this	objective	
of	the	EPD.	
	
The	lack	of	detailed	planning	in	the	CPZ	is	also	of	particular	concern	to	vulnerable	communities,	
including	hospital	patients	and	the	elderly.	In	2015,	Greenpeace	Canada	surveyed	the	number	of	
hospitals	within	30	km	of	the	Pickering,	finding	22	hospitals	with	7,399	beds.	The	same	area	also	
had	82	retirement	homes	with	9,368	beds27	(ideally,	a	more	appropriate	survey	would	include	
all	hospitals	and	retirement	homes	within	the	50	km	IPZ).	In	contrast,	there	were	7	hospitals	
with	800	patients	within	20	km	of	the	Fukushima	nuclear	station.28				
	
It	should	also	be	noted	that	in	2017	CNSC	staff	recommended	OFMEM	“…identify	more	
preparedness	activities	for	the	CPZ.”	Additional	measures	recommended	by	the	CNSC	included	
“such	aspects	as	evacuation	plans,	the	availability	of	KI	before	or	at	time	of	emergency,	location	
of	centres	outside	this	zone.”29		
	
Recommendation:	The	Commission	should	include	a	licence	condition	requiring	OPG	to	work	
with	province	and	municipal	authorities	to	identify	all	hospitals	and	retirement	homes	within	
the	50	km	Ingestion	Control	Zone	(IPZ)	as	well	as	reception	facilities	for	specialized-care	
evacuees	outside	of	the	IPZ.	
	
6.	KI	Distribution		
	

																																																								
27	Research	commissioned	by	Greenpeace	in	2015.		
28	The	National	Diet	of	Japan,	The	official	report	of	The	Fukushima	Nuclear	Accident	Independent	Investigation	
Commission,	2012.		
29	Kathleen	Heppell-Masys,	(Director	General,	CNSC),	pg.	9.		
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There	are	both	public	expectations	and	technical	evidence	that	support	expanding	the	
distribution	and	accessibility	of	KI	beyond	what	is	proposed	in	the	Implementation	Plan	for	the	
Pickering	Nuclear	Generating	Station.	
	
The	Ministry	of	Community	Safety’s	updated	Implementation	Plan	for	the	Pickering	Nuclear	
Generating	Station	simply	adopts	the	requirement	set	by	the	CNSC	in	2014.	The	Commission	
established	these	new	requirements	due	to	public	expectations	for	public	safety,	international	
best	practices,	concerns	related	to	the	province’s	slow	response	to	Fukushima,	and	results	from	
the	severe	accident	study	indicating	an	increased	occurrence	of	childhood	thyroid	cancer	would	
occur	following	a	nuclear	accident.	
	
The	2014	requirements,	which	are	detailed	in	REGDOC-2.10.1	Nuclear	Emergency	Preparedness	
and	Response,	obligate	OPG	to	deliver	KI	to	all	homes	and	business	within	the	10	km	DPZ	and	
make	KI	readily	available	within	the	50	km	ICZ.	However,	the	Commission	relied	upon	these	
without	any	specific	analysis	to	justify	their	use	for	KI	distribution.	Former	CNSC	Commissioner	
Sandy	McKeown	referred	to	the	10	km	Primary	Zone	as	a	“minimum”30	for	KI	pre-distribution.		
	
Notably,	the	province	continued	to	resist	the	Commission’s	strengthened	KI	distribution	
requirements31	while	municipalities	called	for	them	to	be	expanded.	For	example,	even	after	the	
CNSC’s	new	requirements	had	been	implemented,	the	province’s	2017	Discussion	Paper	on	
proposed	changes	to	the	PNERP	stated	that	“…no	policy	recommendations	regarding	stocking	
and	distribution	of	Iodine	Thyroid	Blocking	(ITB)	have	been	proposed	given	that	it	does	not	form	
a	component	of	the	Planning	Basis.”32				
	
In	contrast,	both	Durham	Region33	and	the	City	of	Toronto34	have	requested	the	delivery	of	KI	
beyond	the	current	10	km	distribution	area.	This	shows	strong	public	support	for	strengthening	
the	CNSC’s	2014	KI	distribution	requirements.	
	
Available	technical	analysis	also	supports	expanded	KI	distribution,	in	particular	to	vulnerable	
communities.	In	the	CNSC’s	comments	on	the	province’s	2017	Discussion	Paper,	CNSC	staff	
acknowledge	that	both	CNSC	and	Health	Canada	modelling	indicates	that	children	beyond	the	
10	km	DPZ	may	need	ready	access	to	KI	in	the	event	of	a	major	accident.		CNSC	staff	
recommended	that:		
 

…the	PNERP	address	how	to	ensure	that	KI	can	be	promptly	distributed	as	required	in	
the	CPZ	or	Ingestion/Secondary	Zone	at	the	time	of	emergency.	From	the	Health	Canada	
(HC)	data,	it	appears	KI	could	be	promptly	needed	for	children	beyond	current	10km	
PZ/DPZ.	This	is	consistent	with	CNSC	Study	of	Consequence	of	a	Hypothetical	Severe	

																																																								
30	CNSC,	Transcripts	of	Public	Meeting,	August	21st,	2014,	pg.	82.	
31	John	Spears,	“The	real	question	about	nuclear	disaster:	Federal	or	provincial	issue?”,	the	Toronto	Star,	August	23,	
2014.	
32	Office	of	the	Fire	Marshal	and	Emergency	Management,	Discussion	Paper:	Planning	Basis	Review	&	
Recommendations,	May	2017	
33	The	Regional	Municipality	of	Durham,	“Regional	response	to	Provincial	Discussion	Paper	entitled	“Provincial	
Nuclear	Emergency	Response	Plan	(PNERP)	Planning	Basis	Review	and	Recommendations”.	EBR	Registry	Number	013-
0560,”	#2017-COW-137	[as	amended,	per	Council	June	14,	2017]	
34	Toronto	City	Council,	EX28.13	-	Toronto's	Emergency	Management	Program	and	Revisions	to	the	Toronto	
Municipal	Code	November	7,	2017 



	 	13	

Nuclear	Accident	and	Effectiveness	of	Mitigation	Measures,	(SARP)	study	and	is	already	
addressed	in	REGDOC	2.10.1.	CNSC	staff	encourage	OFMEM	to	consider	how	they	will	
assure	that	KI	would	be	provided	to	vulnerable	populations	in	a	timely	manner	(either	
pre-obtained,	or	promptly	provided	at	time	of	emergency).35		

	
The	Commission’s	recommendation	is	reasonable	and	technical	analysis	shows	that	KI	would	be	
needed	outside	of	the	DPZ	in	the	event	of	a	severe	accident.	Meanwhile	there	are	several	
million	people,	over	five	hundred	schools	and	an	unknown	number	of	daycares	within	the	IPZ	
that	do	not	have	ready	access	to	KI.	In	short,	the	large	population	around	the	Pickering	nuclear	
station	necessitates	that	the	Ministry	of	Community	Safety	have	plans	and	capacity	in	place	to	
carry	out	a	mass	KI	distribution	program	in	the	event	of	an	emergency.	
	
Although	licencees	must	demonstrate	the	feasibility	of	evacuation	plans	through	regular	
Evacuation	Time	Estimate	(ETE)	studies,	there	is	no	equivalent	information	in	the	public	domain	
to	verify	whether	OFMEM	could	promptly	distribute	KI	across	the	Pickering	IPZ	in	the	event	of	
an	emergency.	In	light	of	these	uncertainties,	Greenpeace	encourages	the	Commission	to	use	its	
licensing	authority	to	increase	the	accessibility	of	KI	throughout	the	IPZ.			
	
There	are	three	simple	options	available	to	make	KI	more	easily	accessible	to	communities	near	
the	Pickering	nuclear	station.	The	first	is	to	simply	expand	the	area	in	which	KI	is	delivered	to	
homes	and	business.	This	entails	expanding	KI	pre-distribution	beyond	the	current	10	DPZ.		
	
The	second	option	involves	making	KI	more	readily	accessible	in	the	area	beyond	the	pre-
distribution	zone	through	strategic	stockpiling.	The	placement	of	such	stockpiles	should	enable	
rapid	distribution	in	the	event	of	an	emergency.	As	required	in	REGDOC-2.10.1,	such	stockpiles	
should	pay	particular	attention	to	vulnerable	communities.	In	the	GTA,	the	most	obvious	choice	
for	such	stockpiles	would	be	schools	and	daycares.	In	complying	with	REGDOC-2.10.1,	Bruce	
Power	has	created	KI	stockpiles	in	all	schools	within	the	50	km	IPZ.36	OPG	has	not	facilitated	the	
stockpiling	of	KI	in	GTA-area	schools.	
	
Finally,	KI	can	be	made	more	readily	accessible	outside	of	the	pre-distribution	area	by	
encouraging	households	and	businesses	to	request	KI	supplies.	Although	REGDOC-2.10.1	
requires	OPG	to	make	KI	available	to	anyone	within	the	IPZ,	it	does	not	obligate	OPG	inform	
residents	of	the	IPZ	of	the	availability	of	KI.	Notably,	Bruce	Power	sent	an	information	package	
to	all	residents	in	the	IPZ	surrounding	the	Bruce	nuclear	station	informing	them	of	the	
availability	of	KI.37	There	has	been	no	equivalent	effort	to	inform	residents	within	Pickering’s	IPZ	
of	the	availability	of	KI.			
	
In	summary,	the	KI	distribution	requirements	contained	in	the	2017	PNERP	and	the	
Implementation	Plan	for	the	Pickering	Nuclear	Generating	Station	are	insufficient	to	adequately	
protect	the	public	in	the	even	of	a	severe	accident.	In	light	of	the	Ministry	of	Community	
Safety’s	ongoing	resistance	to	enhancing	KI	distribution	requirements,	Greenpeace	encourages	
the	Commission	to	use	its	licensing	authority	to	drive	continuous	improvement	through	
additional	licence	conditions	and	updates	to	REGDOC-2.10.1.	

																																																								
35	Kathleen	Heppell-Masys,	(Director	General,	CNSC),	pg.	5.	
36	Bruce	Power,	Application	for	Renewal	of	Prol.	18/2020:	Supplemental	Submission,	February	28,	pg.	27.	
37	Ibid.		
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Recommendation:	To	be	responsive	to	the	expectations	of	Toronto	and	Durham	Regional	
councils,	the	Commission	should	expand	requirements	for	KI	delivery	to	the	20	km	area	
currently	proposed	for	the	Contingency	Planning	Zone.	 
	
Recommendation:	The	Commission	should	impose	a	new	licence	condition	requiring	OPG	to	
work	with	school	boards	to	ensure	the	stockpiling	of	KI	in	all	schools	within	the	current	50	km	
Ingestion	Planning	Zone	before	the	end	of	2019.		
	
Recommendation:	The	Commission	should	include	an	additional	licence	condition	requiring	
OPG	to	inform	residents	of	the	Ingestion	Planning	Zone	of	their	right	to	order	KI	tablets	for	their	
family	or	business.		
	
Recommendation:	The	Commission	should	instruct	staff	to	update	REGDOC-2.10.1	to	require	
licencees	facilitate	the	stockpiling	of	KI	in	schools	and	daycares	within	the	Ingestion	Planning	
Zone	(IPZ)	and	to	inform	residents	of	the	IPZ	of	their	ability	to	order	KI	free	of	charge.		
	
Recommendation:	The	Commission	should	instruct	staff	to	include	a	new	requirement	in	the	
next	iteration	of	REGDOC-2.10.1	obligating	licencees	to	carry	out	KI	Distribution	Time	Estimate	
studies	to	verify	the	feasibility	of	promptly	distributing	KI	in	the	IPZ	in	the	event	of	a	severe	
accident.		
	
	
	
	





	
	
	
	
	
	
	
	
	
	
	
	

	

Annex	A	
This	is	an	extract	from	the	document	“Greenpeace	Canada’s	Comments	

on	the	Discussion	Paper	–	Planning	Basis	Review	and	Recommendations”,	July	28,	2017.	
It	summarizes	the	history	of	the	planning	basis	used	for	nuclear	emergency	planning	in	

Ontario.	It	also	summarizes	the	findings	of	publicly	available	industry-produced	
probabilistic	risk	studies	for	the	Darlington,	Pickering	and	Bruce	nuclear	stations.			
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Section	2	
	
This	section	reviews	the	historic	development	of	Ontario’s	current	planning	basis	as	well	as	the	

review	of	offsite	emergency	response	in	Canada	since	the	Fukushima	disaster.			
	
It	identifies	a	number	of	patterns:	updated	risk	studies	indicating	an	increase	in	the	likelihood	of	

major	accidents	since	the	1990s,	the	failure	of	government	authorities	to	consider	these	risk	

studies,	the	tendency	of	OPG	to	modify	risk	assessments	if	findings	are	inconvenient,	and	the	failure	

of	government	authorities	to	consider	the	impacts	of	a	Fukushima-scale	accident.		

	
2.	1	The	Evolution	of	Ontario’s	Nuclear	Emergency	Preparedness	
	
May	1980	–	Solicitor-General	Roy	McMurtry	sets	up	Ontario’s	emergency	planning	office	in	

response	to	the	Three	Mile	Island	Accident.
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April	1984	–	The	Report	of	Working	Group	#3:		The	provincial	government	established	Working	

Group	#	3	to	make	recommendations	on	the	“technical	basis”	for	nuclear	emergency	plans,	

including	reference	accidents,	planning	zones	and	planning	times.	Simply	put,	the	group	was	asked	

what	accidents	the	province	should	plan	and	prepare	for.		They	recommended	detailed	planning	for	

all	accidents	with	an	estimated	likelihood	below	1E-6	per	reactor	year	or	1E-5	for	a	station	with	ten	

reactors.	The	working	group	characterized	the	hazard	of	such	accidents	as	having	an	effective	dose	

of	250	mSv	(25	rem)	at	the	boundary	of	a	nuclear	station.		This	remains	an	assumption	of	Ontario’s	

nuclear	emergency	response	plan	to	this	day.		

	

This	dose	estimate	was	based	on	the	licensing	limit	requirements	of	the	AECB.	The	accidental	

radiation	releases	used	for	emergency	planning	are	similar	in	scale	to	those	resulting	from	the	Three	

Mile	Island	accident.		Releases	would	be	principally	noble	gases	with	effectively	no	radioiodines	or	

long-lived	radioisotopes.		This	would	probably	be	categorized	as	an	INES	5	accident.		
	
The	working	group	arrived	at	the	distances	for	the	Contiguous,	Primary	and	Secondary	Zones	by	

applying	the	inverse	square	law	from	radiation	protection	to	a	250	mSv	dose	at	the	fence	line	of	the	

nuclear	station.		That	is,	doubling	the	distance	from	a	source	of	radiation	will	decrease	exposure	by	

a	quarter	of	the	original	dose.		Thus,	250	mSv	at	the	site	boundary	would	lead	to	100	mSv	within	3	

km.	This	would	require	mandatory	evacuation.		The	Working	Group	designated	this	the	Contiguous	

Zone	where	enhanced	emergency	preparedness	is	necessary.		Similarly,	a	250	mSv	dose	at	the	site	

boundary	would	result	in	approximately	10	mSv,	which	is	the	minimum	action	level	for	evacuation,	

9	km	from	the	plant.		This	became	the	Primary	Zone.	

	

To	determine	the	size	of	the	Secondary	Zone	where	arrangements	are	made	ingestion	control	

measures,	Working	Group	#	3	assumed	a	2.5	Sv	(250	rem)	thyroid	dose	at	the	site	boundary.	This	

would	be	caused	by	a	release	of	37	terra-Becquerels	(3.7E+13)	of	Iodine-131.		This	would	lead	to	a	

thyroid	dose	of	1.5	mSv	(0.15	rem)	between	20	and	40	km	from	the	plant	depending	on	release	

duration.		The	working	group	thus	recommended	a	Secondary	Zone	of	50	km.
130
	In	retrospect,	it	is	
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	The	Globe	and	Mail,	“Ontario	sets	up	emergency	planning	office,”	27	May	1980.	
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	Report	of	Provincial	Working	Group	#3,	April	1984,	pg.	24.	
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noteworthy	that	Ontario’s	Secondary	Zone	is	based	on	iodine	releases	1,000	times	smaller	than	
Fukushima	and	10,000	smaller	than	Chernobyl.	
	
As	discussed	in	section	1.11,	as	part	of	the	CNSC’s	efforts	to	modernize	design	standards	it	
established	a	Small	Release	Frequency	(SRF)	in	2008.		The	SRF	was	established	to	acknowledge	a	
design	vulnerability	of	CANDU	reactors.		It	limits	releases	of	more	than	1E+15	of	I-131	to	less	than	
1E-5	per	reactor	year.		This	is	significant	because	it	meets	the	probability	cut-off	for	detailed	
emergency	planning	recommended	by	Working	Group	#	3.		Based	on	the	understanding	of	CANDU	
accident	pathway	in	1984,	however,	Working	Group	#3	assumed	significantly	smaller	releases	of	
radioiodine.		
	
April	26,	1986	–	The	Chernobyl	accident	begins:		The	accident	permanently	displaces	over	300,000	
people	living	within	30	km	area	around	the	station.		Other	areas	hundreds	of	kilometres	from	the	
station	are	contaminated	and	require	evacuation.		The	accident	eventually	leads	to	thousands	of	
thyroid	cancers,	particularly	in	children.		It	highlights	the	potential	for	reactor	accidents	to	cause	
damage	at	great	distances.		Human	error	also	contributed	to	triggering	the	accident.	
	
June	1986	–	Provincial	cabinet	finally	approves	nuclear	emergency	preparedness	plans	following	
Chernobyl.	
	
February	1987	–	Cabinet	Committee	on	Emergency	Planning	discussion	of	Chernobyl	Accident	
Report:		A	year	after	the	Chernobyl	disaster	began,	cabinet	discussed	the	implications	for	
emergency	planning.		The	report	provided	to	cabinet	stated	that	Chernobyl	raised	the	question	of	
“…whether	the	upper	limit	presently	fixed	for	detailed	planning	and	preparation	provides	a	realistic	
and	adequate	margin	of	public	safety?”131	The	report	observed	that	Chernobyl	“…highlights	another	
danger	in	attaching	undue	importance	to	the	mathematical	probabilities	of	various	accident	
sequences	commonly	computed	in	risk	analysis	studies:	the	importance	of	the	human	factor	in	the	
equation,	and	the	difficulty	of	quantifying	it.”132		It	also	acknowledged	that	for	severe	accidents,	
Ontario’s	emergency	plans	envisage	“…the	improvisation	of	protective	action	for	the	public	outside	
the	10	km	Primary	Zone.”		In	light	of	Chernobyl,	the	report	questioned	whether	this	10	km	zone	
provided	an	adequate	margin	of	safety	and	“…to	what	extend	improvisation	can	be	depended	
on”.133		Cabinet	supported	a	review	of	the	upper	limit	for	detailed	planning	and	preparations	in	
Ontario,	and	the	10	km	primary	zone	derived	from	it.134	
	
February	1988	–Ontario	Nuclear	Safety	Review	(ONSR)	Recommendations:	The	expert	panel	
appointed	by	government	to	review	the	safety	of	Ontario’s	reactors	following	the	Chernobyl	
disaster	recommended	that	“…the	Province	of	Ontario	base	its	nuclear	emergency	planning	on	the	
maximum	credible	releases	of	radioactive	materials.”135		The	review	also	observes	the	province	only	
had	two	staff	dedicated	to	nuclear	emergency	planning	and	had	failed	to	allocate	sufficient	funds	to	
implementing	existing	nuclear	emergency	response	plans.136			

																																																								
131	Ministry	of	the	Solicitor	General,	Cabinet	Submission	on	Emergency	Planning:	Chernobyl	Accident	Report,	February	19,	
1987,	Pg.	12	
132	Ibid,	pg.	13.	
133Ibid,	pg.	13.	
134	Ibid,	pg.	1.		
135	Ontario	Nuclear	Safety	Review,	The	Safety	of	Ontario’s	Nuclear	Power	Reactors:	A	Scientific	and	Technical	Review,	Vol.	
1.	February	1988,	pg.	xv.	
136	Ibid.	
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An	expert	review	by	the	former	president	of	the	Atomic	Energy	Control	Board	(AECB)	commissioned	
by	the	ONSR	panel	also	observed	that	“…the	question	of	the	impact	on	water	supplies	from	the	
Great	Lakes	for	many	millions	of	people	has	been	largely	overlooked.”137			This	review	suggested	the	
Ontario	government	may	wish	to	investigate	the	possible	contamination	of	the	Great	Lakes	and	
consider	alternative	sources	of	drinking	water.138		Such	an	analysis	has	not	occurred.		
	
June	1988	–	Report	of	Provincial	Working	Group	#8	on	The	Upper	Limit	for	Detailed	Nuclear	
Emergency	Planning	–	Working	Group	#8	recommended	expanding	the	range	of	accidents	
considered	in	provincial	planning	and	preparedness	from	what	was	originally	proposed	by	Working	
Group	#3.		It	proposed	a	two-tier	approach	to	planning:	detailed	plans	and	preparedness	for	a	
Maximum	Planning	Accident	(MPA)	and	more	conceptual	plans	for	a	Worst	Credible	Radiation	
Emission	(WCRE).		The	MPA	was	defined	as	all	“accidents	which	can	be	quantitatively	determined	to	
be	as	low	as	once	in	105	station-years”139	or	approximately	10E-6	per	reactor	year	for	an	8	unit	
station	like	Pickering	or	Bruce.		This	accident	is	effectively	the	same	as	the	detailed	planning	
accident	recommended	by	Working	Group	#3.		Releases	occur	after	twenty-four	hours,	are	
principally	noble	gases,	with	only	0.1%	of	a	reactor’s	radioiodine	inventory	released.		(See	Table	14	
in	Appendix	A	for	a	full	description).		The	WCRE	refers	to	accidents	estimated	by	industry	estimates	
to	below	1E-6,	or	to	be	unquantifiable,	such	as	those	caused	by	terrorist	attacks	or	human	error.			
	
For	planning	purposes,	the	Working	Group	set	the	parameters	of	WCRE	accidents	as	a	release	
occurring	within	the	first	twenty-four	hours	and	with	1%	of	iodine	core	inventory	released	within	an	
hour.		(See	Table	15	in	Appendix	A	for	a	full	description).		For	WCRE	accidents,	Working	Group	#8	
recommended	emergency	measures	be	in	place	to	protect	against	early	sickness	or	death.140		
Notably,	this	accident	is	still	smaller	than	releases	from	Fukushima	or	Chernobyl.			
	
The	working	group	also	recommended	that	the	primary	zones	at	Pickering,	Bruce	and	Darlington	be	
expanded	from	10	to	13	km,	and	that	the	province	consider	expanding	certain	emergency	
measures,	including	distributing	potassium	iodide	pills,	installing	early	warning	systems	for	the	
public	and	restricting	new	housing	construction	near	nuclear	facilities.141		Notably,	Ontario	Hydro’s	
representative	on	Working	Group	#8	filed	a	dissenting	opinion,	stating	he	was	against	expanding	
primary	zones	to	13	km.142		
	
As	discussed	in	Section	1.1,	Working	Group	#8	was	mandated	to	consider	hostile	action,	public	
perceptions	of	accident	risk,	public	expectations	for	safety	and	safety	margins	to	address	
uncertainties.		These	issues	were	not	considered	in	the	Discussion	Paper.		
	
September	1993	–	Cabinet	Committee	on	proposed	changes	to	nuclear	emergency	planning	and	
preparedness:	Five	years	after	the	publication	of	the	Working	Group	#8	report,	a	cabinet	committee	
discussed	civil	service	recommendations	for	strengthening	nuclear	emergency	response.		The	

																																																								
137	A.	T.	Prince,	“Review	of	Nuclear	Emergency	Measures	Affecting	Ontario,	and	Other	Related	Matters,	“found	in	Vol.	2.		
Appendix	VI	of	The	Safety	of	Ontario’s	Nuclear	Power	Reactors:	A	Scientific	and	Technical	Review,	February	1988.			
138	Ibid,	pg.	51.	
139	Report	of	Provincial	Working	Group	#	8	–	The	Upper	Limit	for	Detailed	Nuclear	Emergency	Planning,	June	30,	1988,	pg.	
84.	
140	Ibid.	pg.	85.		
141	Ibid.,	pg.	iv.		
142	G.	Armitage,	(Ontario	Hydro),	Dissenting	Minute,	June	30,	1988.	
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proposal	recommended	the	government	“…expand	the	technical	basis	of	the	Provincial	Nuclear	
Emergency	Response	Plan	to	cover	accidents	beyond	the	current	design	basis	and	implement	
consequential	measures	for	increasing	public	safety.”		It	noted	the	province’s	current	planning	basis	
“…assumes	a	delay	in	the	emission	of	radioactivity	from	the	station	to	the	environment,	and	
precludes	any	early	health	effects	among	the	public	living	around	the	station.”143			
	
It	recommended	delivering	potassium	iodide	pills	to	residents	in	the	Contiguous	Zone,	expanding	
the	Primary	Zones	around	Bruce	and	Darlington	to	13	km,	and	implementing	early	warning	systems	
and	priority	evacuation	zones	for	the	Contiguous	Zone.144		The	submission	noted	that	the	“vast	
majority”	of	stakeholders	supported	the	recommendations	of	Working	Group	#8.145		However,	the	
cabinet	submission	rejected	including	the	worst	credible	emission	recommended	by	Working	Group	
#8	in	the	planning	basis	because,	in	part,	“Ontario	Hydro	would	incur	these	additional	intended	
costs.”146	
	
The	committee	voted	for	the	Minister	of	the	Solicitor	General	to	report	back	to	the	them	within	
twelve	months	with	a	full	examination	of	implementation	costs	so	cabinet	approval	for	an	amended	
nuclear	emergency	plan	could	be	sought	within	twenty-four	months.147		The	NDP	government,	
however,	lost	to	the	Progressive	Conservatives	in	the	June	1995	provincial	election	and	cabinet	
never	approved	the	proposed	changes.		
	
1995	–	Ministry	of	Energy	initiates	review	of	recommendations	to	expand	Ontario’s	planning	
basis:	In	response	to	Ontario	Hydro’s	concerns,	the	Ministry	of	Energy	commissioned	the	Royal	
Society	of	Canada	and	the	Canadian	Energy	Academy	(heretofore	referred	to	as	RSC/CAE)	to	review	
Working	Group	#8’s	recommendation	to	expand	planning	to	include	more	severe	accidents	as	well	
as	its	recommendations	to	pre-distribute	potassium	iodide	and	expand	the	Primary	Zone	to	13	km.		
Notably,	the	management	team	seeking	advice	from	the	RSA/CAE	included	Ontario	Hydro,	which	
had	opposed	Working	Group	#8’s	recommendations.148		
	
March	1996	–	Ontario	Hydro’s	Submission	to	RSC/CAE	Review	–	Ontario	Hydro,	which	had	opposed	
Working	Group	#8’s	recommendations	to	expand	the	primary	zone,	provided	comments	to	the	
RSC/CAE	in	early	1996.		As	discussed,	Ontario	Hydro	was	also	represented	on	the	management	
team	that	had	commission	the	RSA/CAE.	
	
Ontario	Hydro	argued	chemical	and	physical	realities	as	well	as	changes	in	understanding	related	to	
radioiodine	meant	that	releases	would	be	significantly	less	than	the	WCRE	by	Working	Group	#8.		
Ontario	Hydro	also	argued	that	even	if	large	releases	did	occur,	they	would	do	so	after	30	hours	due	
to	recent	upgrades	to	containment	systems	at	Pickering.149		The	company	asserted	that	accidents	

																																																								
143	The	Ministry	of	the	Solicitor	General	and	Correctional	Services,	Cabinet	Submission:	Nuclear	Emergency	Planning	and	
Preparedness,	September	30	1993,	pg.	1	
144	Ibid.,	pg.	3.		
145	Ibid,	pg.	4.	
146	Ibid.	pg.	9.	
147	Cabinet	Committee	on	Environment	Policy,	Thursday	November	18,	1993,	pg.	4.			
148	Deborah	E.	Farr,	(Manager	Electricity	Operations	and	Planning	Section,	Ministry	of	Environment	and	Energy)	to	Linda	
Liik	(Ontario	Hydro)	et	al.,	Letter	with	“Terms	of	Reference	for	the	Review	by	the	Royal	Society	of	Canada	&	Canadian	
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causing	early	radiation	effects	close	to	the	site	boundary	would	have	frequencies	below	1E-8	and	
would	therefore	be	well	below	the	threshold	of	“credibility.”150	
	
Ontario	Hydro	also	dismissed	several	initiating	events	that	have	since	become	an	accepted	concern.		
For	example,	the	company	argued	that,	despite	50	years	of	reactor	operations	worldwide,	“no	
accident	or	major	upset”	has	ever	arisen	due	to	“external”	causes	such	as	earthquakes.151		In	light	of	
Fukushima,	such	claims	would	no	longer	be	accepted	by	the	public	or	regulatory	authorities.		
Notably,	the	Discussion	Paper	does	not	explicitly	consider	the	contribution	of	external	events	to	
accident	risk.			
	
Ontario	Hydro	also	dismissed	Working	Group	#8’s	consideration	of	hostile	action	or	terrorism	even	
though	it	was	mandated	to	by	the	government.		The	company	argued	that	it	“…is	hard	to	imagine	
how	an	operation	of	required	magnitude	and	expertise	could	be	carried	out	without	many	hours	of	
awareness	by	civil	authorities	prior	to	any	release.”		Since	September	11th,	this	dismissal	of	
terrorism	risks	would	also	not	be	accepted.		As	discussed	in	Section	1.6,	OPG	has	consistently	
invoked	security	concerns	to	withhold	reactor	risk-related	information	since	September	11th.		The	
Discussion	Paper	does	not	address	the	risk	from	malevolent	events.		
	
Ontario	Hydro	opposed	requiring	the	pre-distribution	of	KI	within	the	3	km	Contiguous	Zone	
because	“Radioiodine	is	not	considered	a	significant	threat	in	CANDU	reactors.”		It	also	argued	KI	
distribution	could	be	“dangerous”	because	KI	distribution	could	be	ineffective.	152		After	Fukushima,	
of	course,	the	CNSC	required	reactor	operators	to	ensure	KI	is	pre-distributed	in	the	10	km	primary	
zone	and	available	to	everyone	within	the	50	km	secondary	zone.		Durham	Region,	which	hosts	
OPG’s	reactors,	has	supported	and	asked	for	KI	distribution	to	be	expanded	beyond	the	10	km	
primary	zone.		The	Discussion	Paper,	however,	does	not	make	recommendations	on	KI	distribution.		
	
November	1996	–	RSA/CAE	Recommendations:	The	Report	to	the	Ministry	of	Energy	and	
Environment	concerning	two	Technical	Matters	in	the	Province	of	Ontario’s	Nuclear	Emergency	
Response	Plan	effectively	adopted	Ontario	Hydro’s	recommendations.		It	rejected	the	pre-
distribution	of	KI	in	the	3	km	Contingency	Zone	and	the	expansion	of	the	Primary	Zone	to	13	km.		It	
recommended	that	“…detailed	emergency	planning	should	be	done	for	accidents	resulting	from	a	
credible	series	of	events	which	could	occur	with	a	probability	of	approximately	10-7	/reactor	
year.”153		This	is	a	level	of	magnitude	below	what	was	recommended	by	Working	Group	#3	and	#8.	
	
Assessing	accident	scenarios	from	Ontario	Hydro’s	1995	risk	assessment	for	the	Pickering	A	nuclear	
station	against	the	10E-7	cut	off	criteria,	the	RSA/CAE	found	that	current	emergency	measures	were	
adequate.		The	1995	Pickering	A	risk	assessment	found	accidents	leading	to	significant	releases	had	
extremely	low	estimated	probabilities,	ranging	from	5E-9	to	4E-10.154		(See	Table	4	in	Appendix	A.)		
	
The	RSA/CAE	identified	one	scenario	from	the	1995	Pickering	A	risk	assessment	that	had	a	similar	
severity	to	the	WCRE	accident	proposed	by	Working	Group	#8.		This	scenario,	referred	to	as	Ex	Plant	
Release	Category-3	(EPRC-3),	had	an	estimated	probability	of	9.4E-8,	which	is	just	below	the	cut-off	
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