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September 21, 2012 
 
 
 
 
Mr. Mark Dallaire, Director General 
Canadian Nuclear Safety Commission 
Regulatory Policy Directorate 
280 Slater Street, P.O. Box 1046, Station B 
Ottawa, ON K1P 5S9 
 
Attention:  Mark Dallaire 
 

Re:  Feedback on the Comments on Discussion Paper DIS-12-02:  Process for 
Establishing Release Limits and Action Levels at Nuclear Facilities 

 
The Canadian Nuclear Association (CNA) has approximately 100 members, representing over 
71,000 Canadians employed directly, or indirectly, in exploring and mining uranium, generating 
electricity, and advancing nuclear medicine.  Included among our members are the Class I 
nuclear facilities, uranium mines and mills and nuclear waste management facilities whose 
projects will be subject to the requirements and guidance in Discussion Paper DIS-12-02:  
Process for Establishing Release Limits and Action Levels at Nuclear Facilities [1].   
 
Our members are committed to environmental stewardship:  protecting the land, air and water, 
both in the communities where they live and work, and globally.  They implement monitoring 
programs to ensure that people, and the environment, are protected.  The requirements and 
guidance outlined in Discussion Paper DIS-12-02 will affect how existing, and future, monitoring 
programs will be implemented.   
 
Based on its review of the comments, the CNA believes there is a need for clarification on the 
current regulatory requirements and guidance.  With respect to legislative requirements, such 
as the application of the precautionary principle, the Metal Mining Effluent Regulations, 
Canadian Water Quality Guidelines, etc., the Canadian Nuclear Safety Commission (CNSC) and 
other responsible agencies are the appropriate bodies to provide clarification.   
 
Going forward, the CNA recommends that the CNSC provide clarification on matters arising 
from the comments through the dispositioning of comments, as has been their practice on other 
draft regulatory documents.  There is the opportunity to disposition the comments in the “what 
we heard report” that the CNSC is drafting in response to the comments on Discussion Paper 
DIS-12-02, for example.   
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With respect to other matters requiring clarification, the attachment to this letter provides 
clarification on each of the following subjects:   
 

 Safe levels of ionizing radiation and the application of the ALARA principle – 
response to comments raised by the International Institute of Concern for Public Health 
(IICPH) [2].   

 

Sources of human-made radiation exposure contribute little to the doses received annually by 
members of the public and are well below the regulatory limit to protect human health.  In 
addition to meeting the regulatory limit, the nuclear industry has programs in place to keep 
radiation exposures “As Low As Reasonably Achievable”, to ensure that if there is any risk, it is 
kept as small as possible.   

 
 Process of estimating dose to the public – response to comments raised by the 

Concerned Citizens of Renfrew County [3].  
 

The CNSC requires each nuclear facility, uranium mine and mill, and nuclear waste management 
facility to have an environmental monitoring program and to estimate the public dose resulting 
from the operation of the facility.  These programs adhere to regulatory requirements and for 
nuclear facilities, uranium mines and mills, are standardized in CSA documents N288.4 [4] and 
N288.5 [5].   

 
 Process for determining and approving Derived Release Limits (DRLs) and Action 

Levels – response to comments raised by the Concerned Citizens of Renfrew County [3] 
and the IICPH [2].   

 

The process for determining Derived Release Limits is established through regulatory 
requirements as set out in CSA standards.  Derived Release Limits and Action levels are also 
approved by the CNSC before they are implemented.   

 
 Conservatism of DRL modelling assumptions – response to comments raised by the 

IICPH [2]. 
 

Conservatism is introduced into the DRL modelling assumptions by selecting conservative 
values for food, water, soil and air intake rates for the representative person.  Dispersion 
modeling is based upon widely accepted science and validated assumptions.   

 
 Release of substances with known health effects – response to comments raised by 

the Concerned Citizens of Renfrew County [3].   
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All nuclear facilities, uranium mines and mills conduct Environmental Risk Assessments, in 
accordance with a method that is outlined in a CSA standard, to ensure that releases do not 
significantly affect the health of the public, or the environment.   

 
 Design objective for tritium in groundwater at boundaries of new builds – response 

to comments raised by the Concerned Citizens of Renfrew County [3], IICPH [2]Error! 
Reference source not found. and the Conservation Council of New Brunswick (CCNB) 
Action [6].   

 

Through their studies, the CNSC has determined that “tritium levels contained in the drinking 
water of communities near nuclear facilities do not pose a risk to their health”.  Also, 
“considering the very low concentrations of tritium in drinking water in Canada, the CNSC 
concludes that health risks to the population are insignificant” [7].   

 
In addition, the CNA has had the opportunity to read the comments submitted by the Canadian 
Standards Association (CSA) on DIS-12-02, regarding the CSA process, and we endorse those 
comments [8].   
 
The CNA would like to thank you for the opportunity to provide feedback on the comments on 
Discussion Paper DIS-12-02.  Should you or your staff require additional information on any of 
the above, or attached feedback, please do not hesitate to contact me at 613-237-4262 ext. 111.   
 
Sincerely, 
 

 
 
Heather Kleb, M.Sc.  
Director, Regulatory Affairs  
Canadian Nuclear Association  
 
Cc.  
Denise Carpenter, CNA President and CEO  
Kathleen Olson, CNA Director of Communications  
Steve Coupland, CNA Director of Environmental Affairs  
Matthew Hickman, CNA Regulatory Affairs Officer  
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Attachment:  Detailed Comments 

 
The following feedback is to provide clarification on the comments that were made on 
Discussion Paper DIS-12-02:  Process for Establishing Release Limits and Action Levels at Nuclear 
Facilities [1].   
 
Safe levels of ionizing radiation – response to comments raised by the International Institute 
of Concern for Public Health (IICPH) [2].   
 
As set out in Discussion Paper DIS-12-02, the CNSC regulates nuclear facilities, uranium mines 
and mills, and nuclear waste management facilities to ensure the protection of human health 
and the ambient environment [1].   
 
Radiation is a part of our natural environment and so everyone is exposed to radiation and 
radioactive materials (radionuclides).  Natural sources of radiation include cosmic radiation, 
external radiation, from radioactivity in soils and rocks, and radioactivity in the air we breathe, 
food we eat, and water we drink.  The dose 
from exposure to natural background 
radiation varies from place to place, but in 
Canada it is typically in the range of  
2-3 mSv1 per year (medical radiological 
examinations contribute to this as well).  
The average annual dose in Canada is 
depicted in Figure 1 [9].   
 
Compared to other hazards, the potential 
risks from exposure to ionizing radiation 
are well understood.  Available information 
on radiation risks is largely based on 
studies of humans exposed to relatively 
high levels of radiation and then extrapolated to lower exposure levels.  These include studies of 
atomic bomb survivors, patients exposed to medical treatments, and of miners exposed to very 
high levels (100s to 1000s of times greater than levels allowed in present-day mines) of radon 
due to historic conditions.   
 
The United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) [10] 
amongst other scientific organizations have reviewed all of the available information from 
studies of people exposed to ionizing radiation and examined the relationship between 
radiation exposure and the risk of cancer.  No differences in health effects have been observed 

                                                        
1 The millisievert (mSv) is the common unit for reporting radiation dose.   
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across populations exposed to different levels of background radiation or other low level 
radiation exposures.  Most other sources of human-made radiation exposure, such as tritium in 
groundwater, contribute very little to the dose received annually, and are therefore generally 
considered safe.   
 
Also, in setting radiation protection requirements, the CNSC has considered the role of 
epidemiological research and concluded that  

“The Radiation Protection Regulations exposure limits for the Canadian 
public are set at 1 mSv/year, and at 50 mSv annually, or at a maximum of 
100 mSv for five years, for workers.  These limits, in addition to the ALARA 
principle, are included in the Radiation Protection Program required by 
the CNSC for each licensee.  Any radiation exposure to Canadian nuclear 
workers or the public, as a result of the nuclear industry, are thus limited 
to exposure levels well below the regulatory limits.  This ensures that 
Canadians are safely protected from ionizing radiation health effects 
[11].” 

Application of the ALARA principle – response to comments raised by the IICPH [2].   
 
ALARA refers to keeping radiation exposures and doses “As Low As Reasonably Achievable”, 
social and economic factors being taken into account.  In Canada, licensees are required to 
implement measures to keep doses received by workers and members of the public from 
exposure to radiation sources ALARA.  It is insufficient for a licensee to simply respect the 
appropriate dose limits.  Efforts are made to further reduce the doses where it is reasonable to 
do so.   
 
The ALARA principle incorporates the notion that the amount of effort that should be applied to 
control doses should depend on the level of projected or historical doses.  Doses should be 
further reduced where this can be done without unreasonable expenditures.  The ALARA 
concept does, however, take into account social and economic factors.  The financial impact of 
additional protection measures is balanced against any additional benefit obtained.   
 
Process of estimating dose to the public – response to comments raised by the Concerned 
Citizens of Renfrew County [3].  
 
The CNSC requires each nuclear facility, uranium mine and mill, and nuclear waste management 
facility to have an environmental monitoring program and to estimate the public dose resulting 
from the operation of the facility.  These programs must meet strict regulatory requirements.   
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Radioactive materials (radionuclides) released in gaseous and liquid forms from nuclear power 
plants can result in low levels of radiation doses to members of the public.  Doses can be 
received through external (direct contact with contaminated ground surfaces, or immersion in 
contaminated water and air) and internal exposure (intake of contamination by inhalation 
and/or the ingestion of contaminated food or drinking water).   
 
The same method used to establish Derived Release Limits (DRLs) [12] is used to calculate 
radiation doses to the public.  The movement of radioactive materials through the environment 
is either measured, or modelled when environmental measurements are unavailable.  
Concentrations and doses for each environmental compartment (e.g., air, water, soil, sediments) 
and for humans, are modelled based on the various pathways in which radionuclides, such as 
tritium, can affect members of the public.   
 
Process to determine and approve Derived Release Limits (DRLs) and Action Levels – 
response to comments raised by the Concerned Citizens of Renfrew County [3] and the IICPH 
[2].   
 
Nuclear power plants release small quantities of radioactive materials into the atmosphere, as 
gaseous releases (effluents), and into adjoining water bodies, as liquid effluents.  These routine 
releases expose members of the public to low radiation doses via external and internal 
exposure.  External exposure occurs through direct contact with ground surfaces containing 
radioactive materials, or by immersion in water and air clouds containing radioactive materials.  
Internal exposure occurs through the intake of radioactive materials by breathing and/or 
ingesting (eating) foods containing radioactive materials.  Doses received by members of the 
public from these routine releases, are too low to be measured directly [13].  As such, a quantity 
of radioactive materials, defined as a derived release limit (DRL), is calculated to establish 
licensing limits for releases of radioactive materials.   
 
Radiation doses are subject to the regulatory limits set out in the Radiation Protection 
Regulations [14].  DRLs are concentrations of radioactive materials in releases to air or water 
that have been back-calculated such that the release will not result in a dose that exceeds the 
regulatory limits – the 1 mSv/year public dose limit.  DRLs are calculated using the method 
outlined in the CSA N288.1 standard [15], which consists of mathematical equations that 
describe the transfer of radioactive materials through the environment to humans.  This method 
takes into account all exposure pathways, including external exposure from immersion in air 
and water, external exposure from soil and beaches, and internal exposure from inhalation and 
ingestion of radioactive materials.   
 
DRLs may vary from facility to facility, because of differences in local data (e.g., pathways of 
exposure may differ from location to location, including meteorological and geographical 
conditions and food consumption patterns), but generally fall within a similar range.  A review 
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of recent data shows that the levels of gaseous and liquid releases from all operating nuclear 
power plants in Canada are well below the protective values authorized by the CNSC.   
 
Beyond the application of DRLs, nuclear power plants aim to maintain releases as low as is 
reasonably achievable, social and economic factors being taken into account (the ALARA 
principle).  In fact doses received by members of the public have been shown to be too low to be 
measureable, which reflects the success with which this approach to managing radiation doses 
is being implemented.   
 
Determination of Action Levels – response to comments raised by the Concerned Citizens of 
Renfrew County [3] and the IICPH [2].   
 
The CNSC also requires licensees to determine action levels (AL) that serve as an early warning 
system, to indicate if releases from a regulated facility represent a potential loss of control, but 
are still within regulated limits.  The method for establishing ALs has not always been applied 
consistently across licensed nuclear facilities, uranium mines and mills, and nuclear waste 
management facilities.  As such, the CNSC has proposed that a standardized method for 
calculating and applying ALs for environmental protection be established and that the proposed 
method be statistically based on predicted (new facilities) or actual operating performance.   
 
CNA members support a standardized method to establishing Action Levels as it is the best 
approach to ensuring consistency with international practice.  We have therefore recommended 
that a standardized approach be developed through the CSA process [16].   
 
Approval process for Derived Release Limits (DRLs) and Action Levels – response to 
comments raised by the Concerned Citizens of Renfrew County [3] and the IICPH [2].   
 
Licensees must review DRLs every five years, when there are significant changes in operations, 
and when there are changes in the most exposed members of the public, known as the 
“representative person”.  DRLs must be recalculated to reflect any of these changes.  Once 
calculated using the method outlined in the CSA N288.1 standard [15], or an equivalent, DRLs 
are also subject to the following approvals:   
 
 The CNSC approves the DRLs for each nuclear power plant, taking into account the 

environmental pathways through which radioactive materials could reach the most exposed 
members of the public.   

 The CNSC may (and normally does) place additional requirements on the calculation of 
DRLs, such as the use of certain site-specific information, which improve estimates of 
environmental transfer processes (the movement of radioactive materials from one 
environmental compartment to another).   
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 CNSC staff verify that licensees have programs in place to identify, control and monitor 
gaseous and aqueous releases of nuclear substances to the environment.   

 CNSC staff assess environmental performance by reviewing release monitoring data and 
public radiation doses. 

 Only once the DRLs and Action levels are approved by the CNSC, will the licensee implement 
them.   

 
Conservatism of DRL modelling assumptions – response to comments raised by the IICPH 
[2]. 
 
DRLs are intended to be conservative, but not overly so.   
 
Conservatism is introduced into the model by selecting conservative values for food, water, soil, 
and air intake rates for the representative person.  Conservative values are also chosen for 
occupancy factors (which represent how often potential exposure areas are occupied as 
opposed to vacant).  All other model parameters, including those that determine environmental 
dispersion and partitioning of contaminants, are intended to be realistic, but some level of 
conservatism is inherent in every model.  For example, atmospheric dispersion has benefited 
from many years of study, and there are now accepted approaches that provide reliable 
estimates of air concentrations, particularly in the case of long-term average air concentrations, 
which are the concentrations of interest in calculating DRLs.   
 
Moreover, the dispersion model used in support of DRL calculation has been extensively 
validated.  A comparison of the model predictions with measured long-term average 
concentrations of tritium in air at all Canadian nuclear power plant sites indicated that the 
model over-predicts by approximately 50% on average [17].  Thus the dispersion model 
produces dependable results that can be used with confidence to calculate air concentrations 
and DRLs.  Note, however, that the method encourages the use of local site data and this practice 
is followed where there are direct measurements of radioactivity in air, soil, water and foodstuff 
to complement the modelling results.   
 
Release of substances with known health effects – response to comments raised by the 
Concerned Citizens of Renfrew County [3]. 
 
Nuclear facilities, uranium mines and mills and nuclear waste management facilities manage 
risks to public health and the environment through the routine monitoring of facility releases 
(e.g., effluent) to the environment, and by mitigating potential effects, as identified by the 
monitoring results.  During operations, small amounts of radioactive materials and chemical 
contaminants may be released to the environment.  To ensure that such releases do not 
significantly affect the health of the public, and the environment, all nuclear facilities, uranium 
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mines and mills conduct Environmental Risk Assessments (ERAs) in accordance with the CSA 
N288.6 standard [18].   
 
ERA is a systematic process used to identify, quantify, and characterize the risk posed by 
contaminants in the environment to humans, plants and animals.  The risks to humans are 
evaluated through a human health risk assessment (HHRA) and the risks to non-human biota 
are evaluated through an ecological risk assessment (EcoRA).  The results serve as the basis for 
designing environmental monitoring programs to demonstrate compliance with limits of 
contaminants in effluent and the environment, and to mitigate identified effects.   
 
ERAs start with very broad, very conservative assumptions designed to uncover any potentially 
significant environmental effects.  The potential effects are then examined in increasing detail 
with increasingly narrow and more accurate assumptions, to determine if there are actual 
(versus potential) effects.  Nuclear facilities, uranium mines and mills also periodically review 
their ERAs to determine whether there is a need to update their conclusions and 
recommendations to reflect any changes to their operations, or the environment, and to 
consider any new scientific information.   
 
The ERA results also form the basis for designing environmental monitoring programs at 
nuclear facilities and uranium mines and mills, as required by the CSA N288.4 standard on 
environmental monitoring [4] and the CSA N288.5 standard on effluent monitoring [5].   
 
Design objective for tritium in groundwater at boundaries of new builds – response to 
comments raised by the Concerned Citizens of Renfrew County [3], IICPH [2]Error! Reference 
source not found. and the Conservation Council of New Brunswick (CCNB) Action [6].   
 
The CNSC has provided a fact sheet on tritium in drinking water to reassure the public that 
levels of tritium contained in the drinking water of communities near nuclear facilities do not 
pose a risk to their health.  The fact sheet is very informative as it discusses how tritium in 
drinking water is measured, the meaning of the measurements, how tritium in drinking water is 
regulated and monitored, and compares Canadian standards with the drinking water standards 
in other countries (see [27] for more details).   
 
Additionally, in a recent evaluation of the potential health effects from tritium, the CNSC 
concluded that:   

“Tritium exposures are highly unlikely to cause adverse health effects in 
members of the public or in workers, given that the doses to which these 
groups are exposed are far below those doses where effects have been 
shown….In fact, doses from tritium exposures among people living near 
Canadian nuclear facilities are in the range of 0.0001 to 0.1 mSv/year.  
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These are not only well below the dose limit, but also are negligible 
compared to natural background radiation [23].” 

With respect to the proposal to reduce the drinking water limit for tritium to 20 Bq/L, the CNA 
position is that nuclear facilities would require the adoption of additional control technologies 
with significant cost implications to achieve it on a sustained basis.  Given that it would provide 
little, or no additional human health, or environmental benefit and to avoid unnecessary public 
concern, the CNA has recommended that the 7,000 Bq/L limit be maintained.  This limit has 
been demonstrated to be protective of human health and the environment, as the approach used 
to derive it is based on good science, i.e., radiation protection methods and principles developed 
by the International Commission on Radiological Protection (ICRP) [28].   
 
The ICRP is made up of international experts whose mandate it is to advance the science of 
radiological protection for the public benefit, and to provide recommendations and guidance on 
all aspects of protection against ionizing radiation [28].  The ICRP recommendations and 
approach are endorsed and used by international organizations, such as the WHO, the 
International Atomic Energy Agency and the Nuclear Energy Agency of the Organization for 
Economic Cooperation and Development.  In summary, the tritium in drinking water limit 
should be established based on the ICRP reference dose level, dose conversion factor for tritium, 
and drinking water consumption assumptions.   
 
Finally, CNA members would like to reinforce that design objectives are integral to the 
environmental assessment process and therefore do not belong in this regulatory framework 
document.  Environmental assessment is a planning tool that allows the design of a facility to be 
refined through multiple iterations of assessment and mitigation, fulfilling any design objectives 
in the process.   
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