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Monday,August13,2012 

Mr. M. Dallaire 
Director General, Regulatory Policy Directorate 
Canadian Nuclear Safety Commission 

Subject: Feedback on comments received on CNSC discussion paper 015
12-02, Process for Establishing Release Limits and Action Levels 
at Nuclear Facilities 

Dear Mr. Dallaire, 

Thank you for the opportunity to respond to the comments received on your 

discussion paper DIS-12-02, Process for Establishing Release Limits and Action 

Levels at Nuclear Facilities. 

CSA Group and members of its N288 Technical Committee on Environmental 

Management for Nuclear Facilities would like to provide the following 

clarifications on the CSA Standards Development Process and, in particular, 

elements of CSA N288.1-08, Guidelines for calculating derived release limits for 

radioactive material in airborne and liquid effluents for normal operation of 

nuclear facilities. 

We would welcome further dialogue on this feedback. 

Regards, 

/
Mary Ciaochetti 
Program Manager, Energy &Utilities 
CSA Group 

(t) 416-747-5572 
(e) mary.cianchetti@csa.ca 

cc CSA Nuclear Strategic Steering Committee, CSA N288 Technical Committee, CSA N288.1 
Technical Subcommittee 
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Comments from the International Institute of Concern for Public Health (IICPH). 

IICPH Comment: 

Furthermore, as has been previously mentioned, the CSA methodology is 
developed without any public participation, involvement or scrutiny. 
Hence, there has been no transparency or input in setting guidelines and 
release limits. 

CSA Group Response: 

These statements are incorrect. 

CSA Group and its Standards Development process is accredited by the 

Standards Council of Canada on the consensus principles of equal access 

and effective participation by concerned interests, balance of interests, 

and a mechanism for dispute resolution, among others. 

Public participation takes place in various forms via: 

•	 participation on a standards development committee, 
•	 submission of a comment on a public review draft, and 
•	 request for interpretation of the intent of a requirement within a 

published standard. 

Transparency is incorporated into the process by providing public access 
to standards development activities including: 

•	 participation in committee work, 
•	 public review and comment of drafts, 
•	 notices of 'intent to work on a standard' and 'intent to withdraw a 

standard', and 

•	 ability to subscribe to electronic notices of standards development 
activities. 

Participation on CSA standards development committees is open to any 
individual who has technical expertise relevant to or an interest in a project 
and is able to actively participate in the activities of the relevant 
committee. Committee members are volunteers who give 'In Kind' 
contribution of their time and expertise. 
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Committees are formed using a 'balanced matrix' approach, which means 

that each committee is structured to capitalize on the combined strengths 

and expertise of its members - with no single group dominating. The 

committee considers the views of all participants and develops the details 
of the standard by a consensus process, which includes the principles of 

inclusive participation and respect for diverse interest and transparency. 

Within the CSA N288 Technical Committee (TC), there is balanced 
representation from the following interest groups (see Attachment A for 

membership of N288 TC): 

• Government/Regulatory Authority, 
• Owner/Operators, 

• General Interest, 
• Service Industry, and 
• Suppliers/Fabricators. 

Substantial agreement among committee members, rather than a simple 
majority of votes, is necessary. When a draft CSA standard has been 

agreed upon, it is submitted for public review and amended if 

necessary. All CSA nuclear drafts are released for a minimum 60-dav 
public review period during which the public at large is welcome to submit 
comments. CSA drafts released for public review can be accessed by 

anyone via CSA's website (free of charge). In order to reach a larger 

stakeholder base, the CNSC has also begun to inform its subscribers 

when a CSA draft is available for comment. 
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/lCPH Comment: 

The methods for calculating DRLs do not account for the cumulative 
effects of doses that occur over a number of years, and ignore the 
accumulation of radionuclides in the environment and in individuals. 

Response from the executive of the N288 Technical Committee: 

This statement is incorrect. 

The Standard models accumulation in those individuals and environmental 
compartments where accumulation occurs in nature, and takes into 
account the cumulative effects of doses that occur over a number of 
years. This assertion is demonstrated below by discussing the way in 
which the Standard models concentrations and doses for each 
compartment and individual in turn. 

AIR AND WATER: Radionuc\ides do not accumulate in air or water 
bodies that are moving. For a given release rate, concentrations in these 
compartments build up quickly to steady-state values. The concentrations 
do not increase as time goes on, and decrease immediately if the release 
rate decreases. Thus accumulation is not an issue in air or water, and is 
not treated in the Standard. 

SOIL AND SEDIMENTS: Radionuc\ides do accumulate in soil and 
sediments. Accumulation in soil is treated explicitly in the Standard using 
a dynamic compartment model. Soil concentrations are allowed to build 
up over time, and can be calculated for any time between commissioning 
of the facility and shutdown. In practice, the soil concentration used to 
estimate dose is the concentration calculated for the end of facility life. 
This produces a DRL that is realistic for this time and conservative for all 
shorter times. Accumulation in sediments is taken into account implicitly 
in the Standard by calculating sediment concentrations using equilibrium 
partition coefficients. Equilibrium coefficients assume that the sediment 
concentration has built up to its maximum value for the corresponding 
water concentration and so indirectly accounts for accumulation. 

Page 4 of 8 

-



-,
 
-

PLANTS: All of the plants of interest in DRL calculations are harvested 
each year, so long-term accumulation is not an issue. Plant 
concentrations at harvest are assumed to be in equilibrium with the 
surrounding air and soil concentrations, and so reflect the accumulation of 
radioactivity in the soil model. 

ANIMALS: Several of the animals considered in the DRL calculations 
(poultry, lambs and pigs) are typically slaughtered when the animal is less 
than a year old, so the remarks made above for plants apply to them as 
well. The uptake of radioactivity by all animals is modeled using the 
parameter Fing, defined as the fraction of the animal's daily intake that 
appears in each kg of produce. Fing is an empirical parameter derived 
from experiments in which the animal is fed contaminated feed or water 
over a prolonged period of time. and it reflects any accumulation of 
radioactivity in the animal over that time. A similar conclusion applies to 
fish. which are modeled using empirical bioaccumulation factors. 

HUMANS: The dose to humans is calculated from the various 
environmental concentrations that, as noted above, take accumulation into 
account where accumulation occurs in nature. Moreover. the dose is 
calculated using dose coefficients determined by international agencies on 
the assumption that the individual is chronically exposed over his or her 
lifetime. Finally. the internal dose coefficients for inhalation and ingestion 
give cumulative dose over a lifetime, including the contribution of all 
progeny generated by the decay of radioactivity inside the body. 

I/CPH Comment: 

Dose estimates for air emissions are based upon assumptions about the 
behaviour of stack plumes, which are notoriously difficult to model. 

Response from the executive of the N288 Technical Committee: 

Dose estimates for air emissions in the Standard are indeed based upon 
assumptions about the behaviour of stack plumes. Atmospheric 
dispersion has benefited from many years of study, and there are now 
accepted approaches that provide reliable estimates of air concentrations. 
Thus, rather than being "notoriously difficult to model", dispersion 
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predictions are straightforward, particularly in the case of long-term 
average air concentrations, which are the concentrations of interest in the 
Standard. 

Moreover, the dispersion model used in the Standard has been 
extensively validated. A comparison of the predictions of the model with 
measured long-term average concentrations of tritium in air at all 
Canadian COG sites indicates that the model overpredicts by 
approximately 50% on average (Chouhan and Davis, Testing the 
atmospheric dispersion model of CSA N288.1 with site-specific data, 
AECL-12099, 2001). Thus the dispersion model produces dependable 
results that can be used with confidence to calculate air concentrations 
and DRLs. 

IICPH Comment: 

Estimates of public doses arising from waterborne discharges of 
radionuclides are based on the dilution capacity of receiving waters and 
on average flow. rather than minimum flow. 

Response from the executive of the N288 Technical Committee: 

The dose limit of concern in DRL calculations is the annual dose limit. 
This implies that the environmental conditions assumed in the calculations 
should be annual average conditions. The use of minimum flow rates 
rather than average rates in the case of waterborne discharges would not 
be consistent with this intention, but more like a worst-case analysis. 
There are many other places in the Standard where average conditions 
could be replaced by worst-case assumptions. Adoption of all such 
assumptions would result in excessively restrictive DRLs. The Standard is 
intended to produce DRLs that are conservative, but not overly so. A 
rational approach to conservatism is used, whereby conservative values 
are chosen for intake rates and exposure factors and realistic values for all 
other parameters. This approach provides sufficient conservatism to be 
protective. 
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Attachment A 

Technical Committee on Environmental 
Management/or Nuclear Facilities
 
J.Ryan 

A. Rosaasen 

P. Davis 

P.AlIsop 

A.B. Antoniazzi 

I. Benovich 

D.B. Chambers 

S. Chapdelaine 

G.M. Dolinar 

C. Elwood 

K. England 

N.C. Garisto 

M. Gerchikov 

M.G. Grey 

M. Hamlat 

CANDU Owners Group Inc., 
Toronto, Ontario 

AREVA Resources Canada Inc., 
Saskatoon, Saskatchewan 

Deep River, Ontario 

Candu Energy Inc., 
Mississauga, Ontario 

Kinectrics Inc., 
Toronto, Ontario 

Enviro Health Physics Consulting Inc., 
Thornhill, Ontario 

SENES Consultants Limited, 
Richmond Hill, Ontario 

Hydro-Quebec, 
Trois-Rivieres, Quebec 

Atomic Energy of Canada Limited, 
Chalk River, Ontario 

Bruce Power, 
Tiverton, Ontario 

Cameco Corporation, 
Saskatoon, Saskatchewan 

SENES Consultants Limited, 
Richmond Hill, Ontario 

AMEC NSS, 
Toronto, Ontario 

Candesco Corporation, 
Toronto, Ontario 

Canadian Nuclear Safety Commission, 
Ottawa, Ontario 
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O.Hart EcoMetrix Incorporated, 
Mississauga, Ontario 

O. Ingalls Cameco Corporation, 
Port Hope, Ontario 

T. Jarv Kinectrics Inc., 
Toronto, Ontario 

J.F. Lafortune International Safety Research, Associate 
Ottawa, Ontario 

T.O. Le Ontario Power Generation Inc., 
Pickering, Ontario 

F.J. Lemay International Safety Research, 
Ottawa, Ontario 

J. McCulley NB Power Nuclear Corporation, 
Fredericton, New Brunswick 

I. Mitchell Ontario Ministry of Energy, 
Owen Sound, Ontario 

S.T. Moulding Saskatchewan Ministry of Environment, 
Saskatoon, Saskatchewan 

K.Nagy Cameco Corporation, Associate 
Saskatoon, Saskatchewan 

A. Ritchie Golder Associates Ltd., Associate 
Mississauga, Ontario 

T.J. Stocki Health Canada, 
Ottawa, Ontario 

P. Thompson Canadian Nuclear Safety Commission, 
Ottawa, Ontario 

A. Trudel TRIUMF, 
Vancouver, British Columbia 

S.Oh Canadian Standards Association, Project Manager 
Mississauga, Ontario 

C. Sellar Canadian Standards Association, Project Manager 
Mississauga, Ontario 
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