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QUESTIONS FOR CNSC 
 
The Port Hope Community Health Concerns Committee (PHCHCC) 
would appreciate receiving written responses to these questions: 
 
 
QUESTION A. Does CNSC have the power to deny a given site to a proponent or 

licensee on the grounds that it is seen by the community as representing an 

unreasonable risk to the physical and mental health of that community, assuming that 

the community’s objections are substantiated?  

 
 
QUESTION B. In choosing a site for a nuclear facility, does CNSC have any power or 

incentive to insist that the proponent consider alternative sites in addition to the 

proponent’s preferred site? In particular, is there any CNSC requirement for the 

proponent to choose a site that will keep the “population dose” as low as reasonably 

achievable, even if all the CNSC regulations are otherwise met? 

 
 
QUESTION C: Does the CNSC hold to the Linear No Threshold model of radiation 

carcinogenesis, implying there is no proven safe level of exposure to ionizing radiation? 

 

QUESTION D: What is the exact procedure by which CNSC determines which risks are 

reasonable, and how is the public involved in that procedure? 

  
 
QUESTION E: Is the reasonableness of a given risk determined in a science-based 

manner, and if so, what are the precise criteria that are used?  
 

 

QUESTION F: Is the reasonableness of risk defined by the proponent? by CNSC staff? 

or by a unanimous or majority decision of the Commissioners? 
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Purpose of This Report 

  
The present report was prepared for the Port Hope Community Health Concerns 

Committee (PHCHCC) – henceforth referred to as the Health Committee. The 

author is Gordon Edwards, whose Curriculum Vitae is posted online.  

 

The Health Committee is opposed to the proposed re-licencing of the Cameco Fuel 

Manufacturing Plant (CFM) for a 20-year period.  During those two decades, if it 

were allowed, the plant would continue to expose the citizens of Port Hope to ever-

increasing levels of respirable uranium dust. Uranium belongs to a class of known 

carcinogens, as it is an alpha-emitting radioactive heavy metal. The members of the 

Health Committee find it repugnant that the citizens of Port Hope should continue to 

be exposed to the risk of inhaling radioactive particulates for another entire 

generation, and they want it stopped. 

 

In short, the Health Committee is opposed to the continued operation of this plant at 

its current location for any longer than is absolutely necessary. The Canadian 

Nuclear Safety Commission (CNSC) has, as its primary mandate, to prevent 

unreasonable risk to the health and safety of persons and the environment. The 

Committee wishes to assure the CNSC that CFM does represent an unreasonable 

risk and must no longer be tolerated. The CNSC has no legal madate to act in the 

interests of industry and should not do so. The Committee is therefore reaching out 

to the CNSC to help its members rid their community of this wholly preventable risk.  

 

The town of Port Hope has suffered from decades of radioactive and toxic 

contamination, a tragic situation that was neglected for far too long. At the present 

time a $1.2 billion “cleanup” is underway that promises to consolidate over one 

million cubic metres of radioactive and chemically toxic waste into a gigantic earthen 

mound situated just about three kilometres northwest of the town centre.  The 

Committee believes that a thorough radioactive and toxic cleanup should also 

involve relocating the polluting industries and not just moving the waste materials. 

http://www.ccnr.org/GE_CV.pdf
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This report is focussed on an examination of the scientific facts and regulatory practices 

related to the first two recommendations of the PHCHCC as articulated by Faye More, 

president of the Health Committee, in her written submission dated October 7 2022.: 
 

“1. Cameco’s request for a 20 year license term for the nuclear facility 
CFM with a 24% production increase involving natural, depleted and 
enriched uranium must be rejected by the Commission as unreasonable, 
unjustified and unacceptable in a community setting with no buffer zone 
whatsoever. 
 

“2. A two year license should be issued to Cameco Corporation for this 
facility with the condition that within this two year time period, Cameco will 
prepare and submit a plan to the CNSC, relevant government 
departments, the municipality and the public by December 31, 2024 to 
fully decommission all of its sites, including CFM, within the boundaries of 
Port Hope.” 

 

QUESTION A. Does CNSC have the power to deny a given site to a proponent or 

licensee on the grounds that it is seen by the community as representing an 

unreasonable risk to the physical and mental health of that community, assuming   

that the community’s objections are substantiated?  

 
The Health Committee has been informed that CNSC has a “non-prescriptive” 

regulatory philosophy. According to some interpretations, it is said that such a 

philosophy allows the proponent to choose any site it wishes for a new facility, and 

the CNSC will grant a licence for such a facility on the chosen site as long as a 

safety case can be made by the proponent that will persuade the Commission that 

all of its relevant regulations can and will be met.  Is this true? 

 

1. Eliminating Carcinogens from Living Spaces 
 

The members of the Health Committee believe that the siting of a massive and polluting 

nuclear facility such as CFM in the midst of a quiet residential and retirement community 

such as Port Hope is a historical accident that needs to be corrected. Committee 
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members aspire, quite simply, to live in a healthy community that is not constantly 

subjected to unnecessary, unavoidable, unrelenting exposure to known carcinogens. The 

Committee believes there is no justification for siting the CFM facility where it is 

now located. If it were a new facility, it would likely not be approved. Or would it? 

 

QUESTION B. In choosing a site for a nuclear facility, does CNSC have any 

power or incentive to insist that the proponent consider alternative sites in addition 

to the proponents’s preferred site? In particular, is there any CNSC requirement 

for the proponent to choose a site that will keep the “population dose” as low as 

reasonably achievable, even if all the CNSC regulations are otherwise met? 

 
This aspiration of the Health Committee is in keeping with a general trend in our society, 

fully supported by medical science, to eliminate from our living environment all 

preventable exposures to carcinogenic materials.  

 

For example, asbestos has been banned from automobile brake linings. Without such a 

ban, every time a car’s brakes are applied many invisible respirable asbestos fibers may 

be released into the air, each one capable of scarring the lungs and possibly triggering a 

crippling case of mesothelioma in someone who breathes it in. The law does not seek to 

reduce or limit the asbestos content to an “acceptable” level, but to ban it altogether. 

There is no scientific evidence suggesting there is any safe level of asbestos inhalation. 
  

As another example, cigarette smoking is banned in restaurants, theatres, airplanes, and 

many other public places. Scientific evidence has demonstrated convincingly that 

smoking causes lung cancer, despite decades of denial and disinformation from cigarette 

manufacturers. Scientific evidence has shown that second-hand smoke is carcinogenic 

too. Banning smoking in public places is a science-based public health policy. The object 

is not to determine a permissible level of cigarette smoking, or to establish a regulatory 

limit on how much second-hand smoke should be allowed, but to ban it altogether. 
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Science has established that the incidence of cancers caused by a particular carcinogen 

within an exposed population is roughly proportional to the average dose of the 

individuals in that population. Cut the dose in half, and half as many people will get 

cancer. The cancers are indistinguishable whether the dose was large or small. Reducing 

the exposure only reduces the number of cases, but not the severity of each case. 

 

Proportionality implies that the only safe exposure is zero exposure.  While it is impossible to 

test proportionality down to the very lowest levels of exposure, there are good scientific 

reasons to act on the assumption that no safe level of exposure exists. It is also, evidently, 

the most prudent course of action in light of the precautionary principle.  
 

A carcinogen can effect changes in an individual cell that allow that cell to reproduce 

abnormally, with damaged DNA instructions, sometimes developing into a diagnosable 

cancer years later. The disease is usually due to a single cell being damaged – as 

attested by the monoclonal nature of cancerous tissues. That being the case, it does not 

matter so much if the dose to the whole body is great or small, what matters most is the 

nature of the damage done to that one individual cell. And that precise damage is largely 

a matter of chance, reflecting the observably stochastic nature of carcinogenesis. 
 

In 1977, Dr. David Bates – then Dean of the McGill Medical Faculty, subsequently Chairman 

of the 1980 British Columbia Royal Commission of Inquiry into Uranium Mining – wrote a 

report entitled “Policies and Poisons” for the Science Council of Canada. (Science Council 

Report #28, https://tinyurl.com/3zamxtht ) He wrote, “The impact of collective exposure to the 

broad spectrum of toxic substances at or below the permissible levels at which each is 

viewed as safe demands serious consideration…. I feel that, in view of the preceding, we 

must develop a preventive rather than simply a reactive strategy as regards hazardous 

substances. For far too long the cost to human life and health of industrial technologies has 

either been hidden or generally ignored.“ [emphasis added] 

 

QUESTION C: Does the CNSC hold to the Linear No Threshold model of radiation 

carcinogenesis, implying there is no proven safe level of exposure to ionizing radiation? 

https://tinyurl.com/3zamxtht
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Uranium is a Carcinogen 
 

Uranium is an alpha-emitting radionuclide. Alpha-emitters are harmless outside the body but 

are especially harmful inside the body, when in close contact with radiosensitive tissue.  

Radon gas, radium, polonium, thorium and plutonium are all examples of alpha-emitters that 

are well-documented human carcinogens. 
 

All alpha particles are identical in nature, regardless of the alpha-emitting material that is the 

source of those highly energetic ionizing projectiles. When an alpha particle comes to rest it 

is simply a helium nucleus, consisting of two protons and two neutrons bound tightly 

together. But when it is emitted from the nucleus of a radioactive atom it has enormous 

energy, measured in  “millions of electron-volts”, or MeV.  An alpha particle given off by a 

uranium atom has an energy of about 4.2 MeV, and has a range of less than 30 microns in 

soft tissue. It can’t do any biological harm unless it is very close to iiving tissue, without any 

obstruction.  
 

The International Agency for Research on Cancer (IARC), operating under the aegis of the 

World Health Organization (WHO), says this about alpha-emitting materials: 

“Internalized radionuclides that emit alpha-particles are carcinogenic to humans 
(Group 1). In making this overall evaluation, the Working Group took into 
consideration the following: 
 

 “• Alpha-particles emitted by radionuclides, irrespective of their source, produce 
the same pattern of secondary ionizations, and the same pattern of localized 
damage to biological molecules, including DNA. These effects, observed in vitro, 
include DNA double-strand breaks, chromosomal aberrations, gene mutations, and 
cell transformation.  
 

 “• All radionuclides that emit alpha-particles and that have been adequately 
studied, including radon-222 and its decay products, have been shown to cause 
cancer in humans and in experimental animals. 
 

 “• Alpha-particles emitted by radionuclides, irrespective of their source, have been 
shown to cause chromosomal aberrations in circulating lymphocytes and gene 
mutations in humans in vivo.  
 

 “• The evidence from studies in humans and experimental animals suggests 
that similar doses to the same tissues — for example lung cells or bone surfaces 
— from alpha-particles emitted during the decay of different radionuclides produce 
the same types of non-neoplastic effects and cancers.” 
 

IARC Monograph 100D-9 (2012) p.275 
 https://monographs.iarc.fr/wp-content/uploads/2018/06/mono100D-9.pdf  

https://monographs.iarc.fr/wp-content/uploads/2018/06/mono100D-9.pdf
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This statement clarifies the basic scientific fact that all alpha-emitters are human carcinogens 

when they are internalized. This is because all alpha particles do the same kind of damage to 

living cells – random damage involving DNA molecules that in some cases results in cancer 

many years later.  But some are much more potent carcinogens than others. 

 

Given the very short range of alpha particles in soft tissue, the fundamental consideration 

becomes how close the alpha-emitting material is able to come to radiosensitive tissues.  

The dangers from some of the more infamous alpha emitters like radon, radium, polonium, 

plutonium and thorium, have been very well-documented – in large part because sizable 

populations have been exposed internally to these materials, through breathing (radon), 

ingesting (radium), smoking (polonium), medical injections (thorium), machining of nuclear 

weapons components (plutonium), or absorption through cuts and wounds (laboratory work). 

In many cases there have been methodologies in place to estimate with reasonable accuracy 

the exposures of the people involved, and good follow-up procedures to record the numbers 

of cancers that occur decades after those exposures have taken place. 

 

Inhaling Uranium Dust 
 

For uranium (and some other alpha emitters, like plutonium) the inhalation pathway is far 

more dangerous to human health than the ingestion pathway. This point was made clearly in 

2010, when the Ontario Ministry of the Environment published its Rationale Document, in the 

context of setting a standard for human exposure to uranium in air. “For a given uranium 

intake, the inhalation pathway gives doses 200 times greater than ingestion.” (See 

https://www.ontariocanada.com/registry/view.do?postingId=2063 ) 

 

In CMD 22-H12, CNSC staff gives a table (Table 9, page 54) showing atmospheric 

releases of uranium dust to the air from the CFM plant on an annual basis. The total 

amount of uranium dioxide released annually through the HEPA filters on the stacks 

ranges from 4 grams to 30 grams, while emissions through the bag filters on the building 

exhaust ventilation system are much greater, by factors of 30 to 272 times greater.  

https://www.ontariocanada.com/registry/view.do?postingId=2063
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Because the HEPA filters are very efficient at removing the larger dust particles and 

preventing them from entering the atmosphere, stack emissions consist of particularly 

minute particulates, invisibly small. 

 
 

Each particulate emitted from the stack is so small in diameter that, if inhaled, it can travel 

to the deepest and most sensitive regions of the lung. Such a tiny radioactive speck, 

being made of highly insoluble uranium dioxide, can lodge in the lung for a very long 

time, delivering a large cumulative dose of alpha radiation to a tiny volume of lung tissue.  

 

In addition, some of the smallest-diameter particulates (less than 0.5 microns in diameter) 

can cross the oxygen-blood barrier and enter the bloodstream, thereby spreading 

microscopic motes of radioactive material through the circulatory system, some of them 

being carried directly to the brain on their first pass through the aorta.  

 

In CMD 22-H12, CNSC staff claims that “potential risks to human health are indistinguishable 

to health outcomes in the general public.” [p.10]  Here, and elsewhere, CNSC staff implies 

that there is no evidence of any adverse health consequences in Port Hope despite these 

persistent radioactive emissions and exposures. In doing so, however, staff members are 

turning a blind eye to CNSC’s own published findings on the matter.  
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In the CNSC staff’s “Synthesis Report” entitled “Understanding Health Studies and Risk 

Assessments Conducted in the Port Hope Community from the 1950s to the Present” it 

is noted that there is a statistically significant excess of both lung cancers [p.III] and 

circulatory illnesses, particularly heart attacks [p.IV], in Port Hope, compared with the 

Ontario population as a whole. The Synthesis Report also notes an unexplained excess 

of brain cancer in Port Hope [p.42, Table 9], although it is implied, somewhat naively, that 

the excess is not statistically significant.   

 

These organs – the lungs, the heart, and the brain – are precisely the organs that would 

be expected to be most impacted by the continual and prolonged inhalation of radioactive 

aerosols. To quote the US Centre for Disease Control, “The definition of an aerosol, as 

used here, is a suspension of tiny particles or droplets in the air, such as dusts, mists, or 

fumes.” ( https://www.cdc.gov/niosh/topics/aerosols/default.html ) .  

 
Galaxies of Particulates 
 

The ventilation exhaust emissions are much greater than the stack emissions, and the 

CNSC allowable limits are far greater still.  Nevertheless, for the sake of argument, let’s 

further examine the stack emissions from CFM. Simple arithmetic shows that each gram 

of uranium dioxide powder (density = 10.9 grams per cm3) corresponds to about 175 

billion particulates having an average diameter of one micron (one millionth of a gram). 

Since the mind has difficulty grasping such large numbers, suffice it to say that the 

number of uranium dioxide particulates emitted into the air from the CFM plant – each 

year – is comparable to the number of stars in the Milky Way galaxy.  

 
Since the average annual emission through the stacks is about 15 grams, the number of 

tiny airborne particulates is equivalent to the total number of stars in 15 gigantic galaxies. 

Over a period of 20 years, the number of such particulates would be equivalent to the 

stars in 300 galaxies! And each of those 32,500 billion particulates is, in principle, 

capable of causing a lung cancer if inhaled. 

https://www.cdc.gov/niosh/topics/aerosols/default.html
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Particulates – Size Matters 
This is an image of the tiny particulates of size PM2.5 (less than 2 1/2 microns in diameter) 

that are emitted by the triillions every year, on average, from the CFM Plant in Port Hope   

[There are 175  billion one-micron particles per gram of UO2.] 

 

 
The size of uranium dioxide particulate emissions is indicated in red. 

 

These particulates of uranium dioxide (shown in red) are much smaller than the finest human 

hair and can only be seen by using an electron microscope. 

Relative	sizes	
	
Diameter	of	Flour	particulate	 	 												110	to	570	microns	
	
Diameter	of	Human	Hair 	 	 	 			17	to	181	microns	
	
Diameter	of	Uranium	Oxide	particulate 							1	to	10	microns	
	
Diameter	of	Particulate	escaping	HEPA	filter					0.5	to	2	microns		
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Much attention has been devoted in recent years to the health dangers of particulate matter, 
especially PM2.5 – particulate matter smaller than 2.5 microns in diameter.  Such particulates 
are especially dangerous because they can be inhaled into the deepest and most sensitive 
parts of the lung, where they may lodge for an extended period of time. On a Government of 
Canada web site, for example, we read the following: 

“Outdoor PM2.5, as measured at area monitoring stations, has been shown in a 
large number of studies to be strongly associated with cardiovascular and 
respiratory mortality and morbidity endpoints (Health Canada and Environment 
Canada 1999; WHO 2005; US EPA 2009). There is no recognized threshold of 
health effects for outdoor PM2.5 regardless of where exposure occurs (i.e., 
indoors or outdoors), and there is evidence that adverse health effects occur at 
current levels of exposure.” 

 

Health Canada. Guidance for fine particulate matter (PM2.5) in residential indoor air.  
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidance-fine-

particulate-matter-pm2-5-residential-indoor-air.html 
 

The following photograph, taken through a microscope, shows the tracks made by the alpha 

particles given off by a particulate of plutonium lodged in the lung tissue of an experimental 

animal, irradiating a very tiny region of the lung . The tracks occurred over a 48 hour period.   

 

                                                                      photo by Robert Del Tredici 
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The Principle of Justification 
 

From the earliest days of nuclear regulation the “Linear No Threshold” (LNT) model of 

radiation carcinogenesis has been adopted by regulators, including the CNSC.  It is the most 

prudent science-based approach for the protection of workers and populations from the 

cancer-causing properties of ionizing radiation, which includes X-rays as well as alpha, beta, 

and gamma radiation from radioactive sources. “No Threshold” means no safe dose can be 

presumed. “Linear” means “proportional”, which implies tthat the ideal exposure level (for 

zero risk) is “zero”. 
 

This led to the dictum that no planned exposures to ionizing radiation for workers or the 

public should be permitted without an explicit justfication. Such considerations led the 

International Commission on Radiological Protection (ICRP) to recommend as follows in 

their publicatioin ICRP 26 (1976). The first point has to do with justification. 
 

“For the above reasons, the Commission recommends a system of dose limitation, 
the main features of which are as follows: 
 

“(a) no practice shall be adopted unless its introduction produces a positive net 
benefit; 
 

“(b) all exposures shall be kept as low as reasonably achievable, economic and 
social factors being taken into account; and 
 

“(c) the dose equivalent to individuals shall not exceed the limits recommended for 
the appropriate circumstances by the Commission.” 

ICRP 26 (1977) p.3 
https://journals.sagepub.com/doi/pdf/10.1177/ANIB_1_3    

 

The same system of dose limitation was upheld and reinforced in ICRP 60 (1990). Moreover, 

the need for explicit formal justification in cases of new and existing ongoing radiation 

exposures was spelled out in more detail: 
 

“The process of justification is required, not only when a new practice is being 
introduced, but also when existing practices are being reviewed in the light of new 
information about their efficacy or consequences. If such a review indicates that a 
practice could no longer be claimed to produce sufficient benefit to offset the total 
detriment, withdrawal of the practice should be considered. This option should be 
treated in the same way as the justification of a new practice, but it must be 
remembered that the disadvantages of withdrawing a well-established practice 
may be more obvious than the advantages of introducing a comparable new one 
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and withdrawal of the practice may not result in the withdrawal of all the associated 
sources of exposure. Preventing the further extension of an existing practice that is 
no longer justified may sometimes be a reasonable compromise….” 

https://www.icrp.org/publication.asp?id=ICRP%20Publication%2060  
 

The German government has enshrined into law the need for a formal justification of any new 

radiation exposure to a previously unexposed population: 

“In order to keep the risk of stochastic damage from ionising radiation as low as 
possible, three general principles have been set out in radiation protection for 
dealing with ionising radiation. 
 

“These principles are based on recommendations from the International 
Commission on Radiological Protection (ICRP).  
 

“The German Radiation Protection Act and the European Directive 2013/59/Euratom 
make these principles legally binding:  
 

1. Justification 
2. Dose limitation 
3. Optimisation 

 

“Every new application of ionising radiation or each new use of radioactive 
materials by man must be justified in advance. This legal requirement for 
justification also applies when, due to new activities, people are occupationally 
exposed to existing, mostly natural radiation at an increased level…. 

 

“The legal requirement for justification means that new activities are permitted 
only when they are associated with a reasonable benefit for the individual and for 
society. In this case, ‘reasonable’ means that the benefit outweighs any health 
detriment possibly caused by the activity.” 
 

Bundesamt für Strahlenschutz, Principles of Radiation Protection 
https://www.bfs.de/EN/topics/ion/radiation-protection/introduction/principles/principles.html 

 
The two recommendations of the Health Committee (cited on page 1 of this report) are 

completely consistent with the guidance of the ICRP and the 2013 Euratom Directive invoked 

by the German government agency Bundesamt für Strahlenschutz. Without explicit 

justification the CFM plant should not be licenced to continue operations and the process of 

relocating should begin without delay and with considerable pressure to act. 
 

The European directive ( https://eur-lex.europa.eu/eli/dir/2013/59/oj ) is explicitly based on 

ICRP recommendations.  It is important to note that while Canada is not a member of 

Euratiom, Canada does use ICRP guidance in setting radiation standards and dosimetric 

calculations. 
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Elimination as a Regulatory Goal 
 

Uranium dioxide powder is much finer than refined flour. The diameter of a uranium dioxide 

particulate is typically less than 10 microns (micrometres) in diameter, with a median value of 

about 6 microns. This is much smaller than the width of even the finest human hair.   
 

Four years ago, the BWXT nuclear fuel fabrication plant was seeking a licence extension. At 

that time CNSC’s Jenna Hartviksen sent an email to Jane Scott of Citizens Against 

Radioactive Neighbourhoods (CARN) on August 6, 2019. She wrote that the technical staff at 

CNSC had provided the following information for public dissemination:  
 

“About a few micrometers in diameter, these dust particulates may be 
inhaled if they become airborne. Inhalation of uranium dust may result 
in internal dose to lung tissue from the alpha particles, as well as 
chemical toxicity if it is absorbed in the bloodstream and transported to 
sensitive tissues, notably the kidneys. 
 

“It is precisely for this reason that the CNSC mandates stringent 
worker health and safety programs at BWXT to eliminate or limit 
exposure to uranium particulates inside the facility. This includes, but 
is not limited to, the use of engineering controls, work processes, and 
personal protective equipment.” 
 

See complete email in Annex B 
 

Ms. Hartviksen reports that CNSC safety programs are designed to “eliminate” the exposure 
of workers to uranium particulates if at all possible, or, if elimination is impossible, to “limit” 
the exposure. The same philosophy presumably should apply to the population.  Public 
exposure to uranium dioxide particulates can be eliminated altogether only by moving the 
CFM out of Port Hope.  

This is exactly what PHCHCC wants to achieve: public exposure to respirable particulates of 

uranium dioxide should be eliminated. CFM should be removed from residential areas 

altogether.  Commissioners must go against the advice of CNSC staff, which is to approve 

the licence as is, and vote to sharply limit the term of the licence to a maximum of two years 

with a view to allowing the licencee to make plans for moving to a new home, In the early 

1980s the original uranium refinery operation at Port Hope was superceded by a new facility 

at Blind River. Now it is time for the CNSC to act and for the CFM facility to go.  
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CNSC and the Principle of Justification 
 

The International Atomic Energy Agency (IAEA) often provides guidance on regulatory 

matters to its member states, including Canada. From 3 to 13 September 2019 the IAEA’s 

Integrated Regulatory Review Service (IRRS) examined Canada’s system of nuclear 

regulation using a team of nuclear experts from more than a dozen countries. The ensuing 

IRRS report noted that Canada does not explicitly include the justification principle in its legal 

framework, the Nuclear Safety and Control Act (NSCA), under which the CNSC is created.  

The justification principel is also not found in CNSC regulatory documents.  

https://www.iaea.org/sites/default/files/documents/review-missions/irrs_canada_2019_final_report.pdf  
 

The IRRS report noted that CNSC sees its own internal determination of what it considers 

“acceptable risks” as an exercise of the justification principle. This process however has no 

legal basis because there is no meaningful definition of the word “acceptable” or the word 

“reasonable”.  Acceptable to whom, one might ask?  Reasonable from what perspective?  

 

The IRRS team suggested that the Government of Canada consider incorporating the 

justification principle directly into its legal framework for the regulation of radioactive 

emissions and exposures. In its response to the IRRS report, the government of Canada 

stated that it does not accept this suggestion. 
 

“Licensing under subsection 24(4) of the NSCA fundamentally involves assessing 
what risks are reasonable and therefore what risks are acceptable. This 
discretionary decision of reasonable vs. unreasonable risk is an exercise of 
justification and embodies the SF-1, Principle 4 [the justification principle].”  

See http://nuclearsafety.gc.ca/eng/resources/international-cooperation/irrs/canada-response-irrs-2019.cfm#sec1-2  

 

QUESTION D: What is the exact procedure by which CNSC determines which risks are 

reasonable, and how is the public involved in that procedure? 
 

QUESTION E: Is the reasonableness of a given risk determined in a science-based manner, 

and if so, what are the precise criteria that are used?  
 

QUESTION F: Is the reasonableness of risk defined by the proponent? by CNSC staff? Or by 

a unanimous or majority decision of the Commissioners?  
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Canada, CNSC and the IAEA  

From the IRRS Report  https://www.iaea.org/sites/default/files/documents/review-missions/irrs_canada_2019_final_report.pdf  
The IRRS team noted that the Justification principle in not explicitly addressed in Canada’s Nuclear 

Safety and Control Act (NSCA), nor in CNSC regulations. The team suggested that this gap be filled. 

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES  

Observation: The national policy and strategy for safety does not explicitly mention SF-1 Principle 4: 

Justification of facilities and activities  

(1)  

BASIS: GSR Part 1, Requirement 1, states that “The government shall establish a national policy 

and strategy for safety, ...to achieve the fundamental safety objective and to apply the 

fundamental safety principles established in the Safety Fundamentals (SF).”  

(2)  

BASIS: GSR Part 1 Requirement 1, para. 2.3 states that “In the national policy and strategy, 

account shall be taken of the following:  

(a) The fundamental safety objective and the fundamental safety principles established in the 

Fundamental Safety Principles [1]; ...”  

S1  
Suggestion: The Government should consider explicitly addressing SF-1, Principle 4 

(Justification) in its legal framework.  

 

The Canadian Government’s Response  – “Suggestion not accepted” 
http://nuclearsafety.gc.ca/eng/resources/international-cooperation/irrs/canada-response-irrs-2019.cfm#sec1-2  

Canada’s response [to Suggestion S1] 

Not accepted. According to Principle 4 of the IAEA’s Safety Fundamentals No. SF-1, Fundamental 
Safety Principles, “for facilities and activities to be considered justified, the benefits that they 
yield must outweigh the radiation risks to which they give rise.” 

Parliament has given the CNSC the statutory authority to regulate the nuclear industry in Canada…. 
The Commission is guided in its decision making by its mandate, as provided for in the NSCA. This 
mandate is, in part, to regulate the development, production and use of nuclear energy in order to 
prevent unreasonable risk, to the environment and to the health and safety of persons, associated 
with that development, production, possession or use. Licensing under subsection 24(4) of the NSCA 
fundamentally involves assessing what risks are reasonable and therefore what risks are 
acceptable. This discretionary decision of reasonable vs. unreasonable risk is an exercise of 
justification and embodies the SF-1, Principle 4. 

. . . A proponent of a designated nuclear project is required to justify that the project is the best 
option – in terms of socio-economics, safety (including worker safety) and protection of the public and 
environment. It needs to do so by explaining the purpose and need for the project, and by assessing 
various alternatives to the project and alternative ways of carrying out the project. This is a sound 
and rigorous assessment of the justification of a project. The results of the assessment must be 
considered by the Commission prior to issuing a licence.      [emphasis added] 
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Epidemiological evidence on uranium  
 

The epidemiological evidence of lung cancer carcinogenesis in the case of uranium dust is 

somewhat scanty. This is in large part due to the fact that few populations have been 

exposed to uranium dust in a form that is (1) sufficiently fine to be inhaled into the deepest 

parts of the lung and (2) so insoluble that it can lodge in the lung tissue for a long time.  The 

residence time is important because uranium has a very long half-life and so its alpha 

particles are emitted much more slowly than is the case with many other alpha-emitters. On 

the other hand, thorium (Th-232) has an even longer half-life than uranium and yet its 

carcinogenic characteristics have been convincingly demonstrated. 

 

The 2012 IARC monograph 100D-9 refers to 
 

“… a pooled study of seven uranium miller cohorts, [in which] a significant excess 
of lung cancer mortality was observed in analyses using state mortality rates as a 
comparison (SMR, 1.51; 95%CI: 1.19–1.89). Potential confounding by smoking, 
silica exposure, or other occupational hazards complicated the interpretation of 
these results, and these studies lacked a direct measure of cumulative exposure to 
uranium.”   

IARC 100D-9 p. 261 
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono100D-9.pdf  

 

Uranium millers are involved in the crushing of uranium ore, the chemical separation of 

uranium from its radioactive residues (which become the tailings), and the production of 

yellowcake powder that is shipped in drums to a uranium refinery. It is worth noting that the 

particulate sizes in the case of yellowcake are often larger, and the chemical form of uranium 

is often more soluble, than is the case with the  uranium dioxide powder used in pelleting. 

The finer insoluble particulates from pelleting have easier access to the radiosensitive lung 

tissue and the residence time is likely to be considerably longer, as soluble forms of uranium 

are more easily cleared from the lungs. 
 

The same IARC monograph also reports that 
 

“Uranium ore dust containing 44% elemental uranium induced bronchioalveolar 
carcinomas, bronchial carcinomas and squamous cell carcinomas in rats by 
inhalation.”                                     (Mitchel et al., 1999).”IARC 100D-9 p. 264  
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and that 

“Overall, two epidemiological cohort studies of uranium enrichment workers 
reported significant positive associations between the radiation dose quantified by 
personal dosimeters and lung cancer (McGeoghegan & Binks, 2000b; Richardson 
& Wing, 2006). Lung cancer risk could be caused either by external exposure to 
gamma-radiation, or by alpha-particles emitted by uranium particles inhaled into 
the lung, or both. In addition, an excess of lung cancer mortality was observed in 
cohorts of mortality among uranium millers. However, these associations are not 
consistent across all studies, and there is the potential for confounding of these 
associations by smoking as well as occupational hazards other than uranium.”                                                                  

IARC 100D-9 pp. 263-264 
 

Since the IARC 100D-9 monograph was published, there have been newer studies that 

document a significant increase In human cancers from exposure to uranium. Here is a 

passage from a European Study published in Epidemiology on May 17 2017, entitled “Risk 

of lung cancer mortality in nuclear workers from internal exposure to alpha-particle emitting 

radionuclides”, by Grellier J, Atkinson W, Bérard P, et al. The study shows that Internal 

exposure to alpha particles emitted by radionuclides (particularly plutonium and uranium) is 

associated with an increased risk of lung cancer mortality. The results are consistent with 

estimates of risk from other types of radiation and compatible with current Radiation 

Protection recommendations.   

 

 “Knowledge of the long-term health effects of ionizing radiation (i.e. radiation with 
enough energy to break chemical bonds such as those in DNA molecules) derives 
mainly from populations exposed to gamma and X-rays, particularly Japanese 
atomic bomb survivors, and populations receiving external doses due to 
occupational, medical and environmental exposures.   
 
 

 “However, very little is known about the long-term effects of low level internal 
exposure to alpha particles.  In contrast with neutrons, gamma or X-rays, alpha 
particles only travel a few centimetres in air and are unable to penetrate the skin. 
However, they can cause serious cellular damage if ingested or inhaled. 
 
 

“The goal of the study was to estimate the risk of lung cancer in populations 
exposed to low doses of alpha particles through inhalation. The authors conducted 
a case-control study of lung cancer mortality among Belgian, French and UK 
cohorts of uranium and plutonium workers, for which they determined individual 
lung doses from alpha-emitters. 
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“Most subjects in the study had low doses from uranium and/or plutonium. 
However, a dose-related increased risk of lung cancer was still observed.   ‘This 
study is the first in which individual estimates of dose have been reconstructed to 
estimate the risk of lung cancer mortality among European nuclear workers 
exposed to these radionuclides’ says Elisabeth Cardis, coordinator of the study.” 
 

https://www.isglobal.org/en/-/la-inhalacion-de-particulas-alfa-emitidas-por-uranio-y-plutonio-aumenta-el-riesgo-
de-cancer-pulmonar-en-trabajadores-nucleares 

 
This European study associates, for the first time, low to moderate doses of 

alpha-emitters with lung cancer risk. Elisabeth Cardis, coordinator of the 

study, is Research Professor in Radiation Epidemiology at ISGlobal.  Until April 

2008, she was the head of the Radiation Group at IARC in Lyon, where she 

coordinated studies of ionising and non-ionising radiation for over 20 years. 
 

“METHODS:  
“We conducted a case-control study, nested within Belgian, French, and UK 
cohorts of uranium and plutonium workers. Cases were workers who died from 
lung cancer; one to three controls were matched to each. Lung doses from alpha-
emitters were assessed using bioassay data. We estimated excess odds ratio 
(OR) of lung cancer per gray (Gy) of lung dose. 

 

“RESULTS:  
“The study comprised 553 cases and 1,333 controls. Median positive total alpha 
lung dose was 2.42 mGy (mean: 8.13 mGy; maximum: 316 mGy); for plutonium 
the median was 1.27 mGy and for uranium 2.17 mGy. Excess OR/Gy (90% 
confidence interval)-adjusted for external radiation, socioeconomic status, and 
smoking-was 11 (2.6, 24) for total alpha dose, 50 (17, 106) for plutonium, and 5.3 
(-1.9, 18) for uranium. 

 

“CONCLUSIONS:  
“We found strong evidence for associations between low doses from alpha-
emitters and lung cancer risk. The excess OR/Gy was greater for plutonium than 
uranium, though confidence intervals overlap. Risk estimates were similar to 
those estimated previously in plutonium workers, and in uranium miners exposed 
to radon and its progeny. Expressed as risk/equivalent dose in sieverts (Sv), our 
estimates are somewhat larger than but consistent with those for atomic bomb 
survivors. See video abstract at, http://links.lww.com/EDE/B232 .” 

 

The epidemiological evidence for lung cancer carcinogenesis from uranium inhalation is 

growing. There is no reason to doubt that alpha radiation from uranium can and does trigger 

lung cancer. Consequently, unnecessary exposure to respirable uranium dust is not justified. 
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Epilogue 
 

This report has focussed on respirable uranium dust particulates that escape from the 

CFM facility into the Port Hope atmosphere on a daily basis, in the midst of a 

residential and retirement community with homes and  schools quite close by. Men, 

women and children are exposed on a daily basis to the risk of inhaling uranium oxide 

particulates that are invisible, odorless, tasteless, undetectable, and potentially deadly. 

 

There are many other issues with the CFM plant that have not been addressed due to 

lack of time and resources. Chief among these is the question of enrichment levels in 

the uranium feedstock. As the enrichment level increases, the risk to human health 

posed by each one of these respirable particulates also increases.  Not only is the 

proposed licence extension poised to prolong these exposures for two more decades, 

while increasing the risk by up to 24 percent in terms of the sheer numbers of 

airborne particulates, but also to make those particulates increasingly more 

radioactive and thus more deadly as the demand for enriched fuel increases. All 

newly proposed nuclear power reactors in Canada require enriched uranium or 

plutonium as a fuel, with degrees of enrichment that range as high as 20 percent in 

some cases. Routine handling of enriched uranium poses a host of additional 

problems including the potential for criticality accidents, and extraordinary increases 

in security measures to prevent theft or diversion of feed material. 

 

The Health Committee is troubled by what they see as an overtly permissive and 

supportive attitude on the part of CNSC staff towards the industry, while senior staff 

seems to disregard, minimize, or contradict health concerns raised by intervenors.   
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A case in point is the alarmingly permissive CNSC “release linits” of 14 kg annually for 

atmospheric releases of uranium particulates into the atmosphere of this pretty little 

town (see Table 9 on page 7 of this report). Such an enormous “permissible” release 

limit is already 350 times higher than the largest recorded release from the CFM 

stacks over the last 10 years, and 11 times higher than the largest recorded release 

from the ventilation exhaust over the last 10 years. Overly permissive targets tend to 

beome meaningless, like a 1500 kpm speed limit on a highway 

 

Whatever happened to the ALARA principle, that all radiation exposures (and, 

presumably, all radioactive releases) be kept “as low as reasonably achievable” ? 

Shouldn’t the CNSC release limits approximate more closely to what has already 

been demonstrated to be “reasonably achievable”?  

 

CNSC also has an obligation to “disseminate objective information” to the public on 

the nature of radiation risks.  The Committee finds it discouraging to see CNSC 

publications, such as the “Synthesis Report” purporting to summarise a number of 

“Health Studies” – essentially body counts, not genuine health studies, carried out 

using data from Port Hope – and making assertions such as the following: 

“The environmental and epidemiological studies conducted in Port Hope 
support each other, and overwhelmingly lead to the conclusion that the 
low levels of radiological and non-radiological environmental exposures 
within the town, resulting from the radium and uranium industry, have 
not caused any adverse effects on human health.  
 
“On this basis, the CNSC concludes that no adverse health effects have 
occurred or are likely to occur in Port Hope, as a result of the operations 
of the nuclear industry in the community.”     [emphasis in the original] 

From the Extended Executive Summary, page V 
 

No epidemiological study can warrant such a conclusion. It is a manifestly unscientific abuse 

of statistical methodology. It does no credit to the CNSC to have such absurd statements 
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made in its name. In my professional opinion it is a violation of the legal mandate of the 

CNSC to disseminate only objective (i.e. unbiased) scientific and technical information. 

It is unfortunate that the CNSC does not have a cadre of independent biomedical scientists 

on staff, as I believe that health professionals would never allow such an incorrect statement 

to appear in print under the name of the CNSC and carrying the authority of the CNSC. 
 

In the body of the CNSC report more nuanced and cautious language is used: 

“Overall, the study found no unusual cancer trends to suggest cancer incidence 
was unusual within Port Hope. In most cases, a statistically significant excess 
cancer incidence was based on very small numbers of observed and expected 
cases and the confidence intervals were wide. Despite that the study covered an 
extended period of time (1971-1996), the Port Hope population is small so the 
study only has sufficient power to detect large variations in cancer incidence.”   

  [p. 44] 
 
A Cautionary Tale 
 

Forty-two years ago, in 1980, the British Columbia Royal Commission of Inquiry into Uranium 

Mining was chaired by Dr. David Bates, an esteemed medical expert on lung cancer and a 

one-time Dean of the McGill Faculty of Medicine. In order to allow the British Columbia 

Medical Association (BCMA) to compile and report on the medical aspects of radiation 

exposures related to the uranium industry, two prominent BC doctors – Robert Woolard and 

Eric Young – were seconded by the BCMA to attend the public hearings of the Inquiry on a 

daily basis and to wrte a detailed account of the proceedings and of the scientific testimony 

presented there from the point of view of medical professionals,   

 

The result was a 477-page book entitled “Health Dangers of Uranium Mining” published by 

the BCMA. The authors were clearly shocked by the shoddy quality of medical information 

and  a number of erroneous and misleading statements on health matters provided to the 

Royal Commission by representatives of the Atomic Energy Control Board (AECB was the 

precursor to CNSC). As a result, Chapter 22 of their book was entitled “Atomic Energy 

Control Board – Unfit to Regulate”.   
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At one point in Chapter 22 of the BCMA publication the authors wrote: 
	

“AECB	states	:	‘If	one	had	to	choose	a	WLM	value	that	had	some	special	significance	
840	WLM	would	be	a	more	logical	choice			[than	120	WLM]			because	it	marks	the	level	
above	which	lung	cancer	incidence	appears	to	increase	with	increasing	exposure;	(i.e.	
although	an	excess	of	lung	cancer	is	evident	in	each	of	the	exposure	categories,	the	
excess	appears	to	be	independent	of	exposure	below	840	WLM.)’	
	
“Such	a	policy	statement,	based	on	antiquated	data	and	inadequate	literature	
review,	would	be	irresponsible	coming	from	the	nuclear	industry,	let	alone	
the	regulatory	agency	of	that	industry.	However,	as	will	become	clear,	it	is	
difficult	to	ascertain	where	one	ends	and	the	other	begins.”.		[emphasis	in	original]	

www.ccnr.org/bcma.html  

 

After the report was published, the BCMA was subjected to pressure from the AECB, the 

Canadian government, and the Canadian nuclear industry to distance istelf from the report. 

In response, the president of the BCMA issued the following Open Letter: 

 

13	January	1984	

	
TO	WHOM	IT	MAY	CONCERN:	
 

As there appears to be some confusion among representatives of industry and government 

with respect to the British Columbia Medical Association's efforts as a major participant in 

the British Columbia Royal Commission of Inquiry, Health and Environmental Protection 

Uranium Mining, we wish to make the following comments: 

 

1. Dr Eric R Young and Dr Robert F Woollard participated as interveners at the Inquiry as 

representatives of this Association. 

2. Dr Young is presently the chairman of the environmental health committee of the 

BCMA and Dr Woollard is past-chairman. 
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3. During the Inquiry the BCMA was privileged to present statements of evidence of 

internationally-recognized authorities on various aspects of this issue. 

4. The report entitled "The Health Dangers of Uranium Mining and Jurisdictional 

Questions" authored by Drs Young and Woollard is the summary argument of the 

BCMA presented in 1980 to the Royal Commission in response to its call for final 

arguments from participants in the inquiry. As such it has been supported by the BCMA 

Executive and Board of Directors. 

5. This report has had significant peer review and there has been ample opportunity for 

public comment. 

6. The substance of the report is reflective of BCMA policies in the area of environmental 

health as established over several years by consideration and debate at the general 

assembly and Board of Directors and, as confirmation of this, the BCMA holds 

copyright on both printings of this BCMA publication. 

 

Extensive feedback has confirmed the report's value as an aid in promoting public 

participation in this important area of environmental health and has vindicated the medical 

association's expressed interest to raise the level of debate on this issue. 

 

Yours sincerely 

G	D	McPherson,	MD		
BCMA	President	

 

This cautionary tale is offered to the Commissioners of the CNSC  to underscore the point 

that biomedical scientists and medical practitioners often have very different views on human 

health issues and on cancer-causing agents than engineers, physicists, chemists, geologists 

and statisticians, including epidemiologists.  Since the mandate of the Commission is to 

protect the health and safety of persons and the environment, it is difficult for members of the 

Health Committee to understand why such expertise is largely lacking in the CNSC staff. 
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