
N288.8-17

Establishing and implementing action 
levels for releases to the environment 
from nuclear facilities

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process approved 
by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to achieve consensus 
and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in achieving consensus, it does 
not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability
This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without limitation, 
implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its non-infringement 
of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of any of the information 
published in this document. CSA Group makes no representations or warranties regarding this document’s compliance with any applicable 
statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES, DIRECTORS, 
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER CAUSED, 
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DAMAGED 
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY OTHER 
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP 
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or other services for or on behalf of any 
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this document is directed 
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no responsibility whatsoever 
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Group has no power, nor does it 
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership
As between CSA Group and the users of this document (whether it be in printed or electronic form), CSA Group is the owner, or the authorized 
licensee, of all works contained herein that are protected by copyright, all trade-marks (except as otherwise noted to the contrary), and all 
inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected by 
patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document may 
violate laws that protect CSA Group’s and/or others’ intellectual property and may give rise to a right in CSA Group and/or others to seek legal 
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by law, CSA Group reserves all intellectual 
property rights in this document.

Patent rights
Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA Group shall not be 
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of 
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for informational and non-commercial use only. The user of this document is authorized to do 
only the following:

If this document is in electronic form:
• load this document onto a computer for the sole purpose of reviewing it;
• search and browse this document; and
• print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA Group to have such 
copies, and only if this Legal Notice appears on each such copy.

In addition, users may not and may not permit others to
• alter this document in any way or remove this Legal Notice from the attached standard;
• sell this document without authorization from CSA Group; or
• make an electronic copy of this document.

If you do not agree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any 
copies of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this document 
constitutes your acceptance of the terms and conditions of this Legal Notice.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


Standards Update Service

N288.8-17
February 2017

Title: Establishing and implementing action levels for releases to the environment from 
nuclear facilities

To register for e-mail notification about any updates to this publication
• go to shop.csa.ca
• click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2424649.

If you require assistance, please e-mail techsupport@csagroup.org or call 416-747-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to find out how we protect your 
personal information.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://shop.csa.ca
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


ISBN 978-1-4883-0456-9  

© 2017 CSA Group 
All rights reserved. No part of this publication may be reproduced in any form whatsoever 
without the prior permission of the publisher.

Published in February 2017 by CSA Group 
A not-for-profit private sector organization 

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3  

To purchase standards and related publications, visit our Online Store at shop.csa.ca
or call toll-free 1-800-463-6727 or 416-747-4044.

®A trademark of the Canadian Standards Association, operating as “CSA Group”

Establishing and implementing 
action levels for releases to the 

environment from nuclear facilities

N288.8-17

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://shop.csa.ca
https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 1

Contents
Technical Committee on Environmental Management for Nuclear Facilities 4

Subcommittee on Guidelines for Establishing and Implementing Environmental Action Levels to Control 
Emissions from Nuclear Facilities 7

Preface 9

0 Introduction 11
0.1 Objective of this Standard 11
0.2 Relationship to an effluent monitoring program 11
0.2.1  Goal of an effluent monitoring program 11
0.2.2  Existence of an effluent monitoring program 11
0.2.3  Influence of an effluent monitoring program on the development of ALs 11
0.3 Relationship to an environmental risk assessment 12
0.3.1  Goal of an environmental risk assessment 12
0.3.2  Existence of an environmental risk assessment 12
0.3.3  Influence of an ERA on the development of ALs 12
0.4 Relationship to an environmental management system 12
0.4.1  Goal of an environmental management system 12
0.4.2  Influence of an EMS on established ALs 13
0.5 Relationship to an effluent control and monitoring framework 13
0.5.1  Effluent control and monitoring framework 13
0.5.2  Influence of other limits/levels on ALs 13
0.6 Relationship to a radiation protection program 13
0.6.1  Goal of a radiation protection program 13
0.6.2  Relationship to a radiation protection program 14

1 Scope 16
1.1 Facilities 16
1.1.1  Types of facilities 16
1.1.2  Facility lifecycle 17
1.2 Operating conditions 17
1.3 Contaminants, physical stressors, and final discharge points 17
1.4 Interpretation of data 18
1.5 Terminology 18

2 Reference publications 18

3 Definitions and abbreviations 20
3.1 Definitions 20
3.2 Abbreviations 24

4 Objective of ALs 24

5 Considerations for establishing ALs 24
5.1 Considerations 24
5.2 Effluent monitoring points to be considered 24

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 2

5.3 Contaminants or physical stressors and other parameters to be considered 25
5.4 Cases where ALs might not be required 25
5.5 Establishment and implementation of ALs 26

6 Development of action levels 26
6.1 General 26
6.2 Structured process to develop action levels 26
6.3 Determining the ALs required 28
6.3.1  ALs required 28
6.3.2  Background and supporting information 28
6.3.3  AL basis 28
6.3.4  Option to consolidate effluent monitoring points 28
6.3.5  Option to consolidate contaminants or physical stressors 29
6.4 Identifying ARLs 30
6.5 Release values from known historical or potential loss of control events 30
6.6 Defining an approach to developing an AL 31

7 Prospective development of an AL 32
7.1 Prospective approach 32
7.2 Required information 32
7.3 Development of AL 32
7.3.1  Selection of AL method 32
7.3.2  Define the upper value of normal operational release 32
7.3.3  AL development based on the release magnitude 33
7.3.4  AL development based on the release frequency 33
7.3.5  Comparison to ARL 34
7.3.6  Alternative AL method 34
7.3.7  Comparison to release values from known historical or potential loss of control events 34
7.3.8  Combination of AL methods 34
7.4 Refinement of prospective action levels 35

8 Retrospective development of an AL 35
8.1 Retrospective approach 35
8.2 Compilation of data set 36
8.3 Assessment of data set 36
8.4 Upper value of normal operational release 37
8.5 Action level 38
8.5.1  Methods for determining an AL 38
8.5.2  AL development based on the release magnitude 38
8.5.3  AL development based on the release frequency 38
8.6 Comparison to ARL 39
8.7 Comparison to release values from known historical or potential loss of control events 39
8.8 Evaluate potential AL exceedances during normal operations 40
8.9 Refinement of retrospective ALs 40
8.10 Simplification of methods 41
8.10.1  Option for simplification 41
8.10.2  Meeting AL objectives with simplified data review 41
8.10.3  Options for simplified data review 41
8.10.4  Use of one data set to represent various data sets 41

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 3

8.10.5  Simplification based on initial review of data 42
8.10.6  Simplification based on release values from known historical or potential loss of control  

events 42
8.10.7  Documentation and justification 42

9 Implementation of ALs 42

10 Periodic review of the ALs 43

11 Documentation 44
11.1 Program documentation 44
11.2 Documentation of revisions 44
11.3 Documentation requirements 44
11.3.1  Documentation 44
11.3.2  Supporting documents 45
11.3.3  Supporting document details 45
11.3.4  Retention period 45

Annex A (informative) — Data evaluation in the retrospective development of action levels 46
Annex B (informative) — Hypothetical example of the retrospective development of an action level for 

a nuclear substance using a statistical approach 53
Annex C (informative) — Hypothetical example of the retrospective development of an action level for 

a hazardous substance using a statistical approach 69
Annex D (informative) — Frequency to exceed approach examples 75

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 4

Technical Committee on Environmental 
Management for Nuclear Facilities

C. Elwood Bruce Power, 
Tiverton, Ontario 
Category: Owner/Operator/Producer

Chair

D.R. Hart EcoMetrix Incorporated, 
Mississauga, Ontario 
Category: Supplier/Fabricator/Contractor

Vice-Chair

K.T. Nagy Cameco Corporation, 
Saskatoon, Saskatchewan 
Category: Supplier/Fabricator/Contractor

Vice-Chair

N. Ali Environment Canada, 
Toronto, Ontario 
Category: Government and/or Regulatory Authority

J. Borromeo Ontario Power Generation Inc., 
Pickering, Ontario 

Associate

D.B. Chambers ARCADIS Canada Inc., 
Richmond Hill, Ontario 

Associate

E. Dagher Canadian Nuclear Safety Commission (CNSC), 
Ottawa, Ontario 

Associate

J. DeWilde Golder Associates Ltd., 
Whitby, Ontario 

Associate

G.M. Dolinar Canadian Nuclear Laboratories Limited (CNL), 
Chalk River, Ontario 
Category: Owner/Operator/Producer

K. England Cameco Corporation, 
Saskatoon, Saskatchewan 

Associate

P.C. Ernst CANDU Owners Group Inc., 
Toronto, Ontario 
Category: General Interest

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 5

C. Gallagher Canadian Nuclear Laboratories Limited (CNL), 
Chalk River, Ontario 

Associate

N.C. Garisto ARCADIS Canada Inc., 
Richmond Hill, Ontario 
Category: Supplier/Fabricator/Contractor

M. Gerchikov Amec Foster Wheeler, 
Toronto, Ontario 
Category: Service Industry

M.G. Grey Candesco, 
Toronto, Ontario 
Category: Service Industry

M. Hamlat Canadian Nuclear Safety Commission, 
Ottawa, Ontario 
Category: Government and/or Regulatory Authority

C.N. Hickman NB Power Corporation, 
Fredericton, New Brunswick 

Associate

T. Jarv Kinectrics Inc., 
Toronto, Ontario 
Category: Service Industry

F.J. Lemay International Safety Research, 
Ottawa, Ontario 
Category: Service Industry

J. McCulley NB Power Corporation, 
Fredericton, New Brunswick 
Category: Owner/Operator/Producer

I. Mitchell Ontario Ministry of the Environment, 
Owen Sound, Ontario 
Category: Government and/or Regulatory Authority

S.T. Moulding Saskatchewan Ministry of Environment, 
Saskatoon, Saskatchewan 
Category: Government and/or Regulatory Authority

S.A. Rapin Ontario Power Generation, 
Pickering, Ontario 
Category: Owner/Operator/Producer

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 6

T. Repaso-Subang Ramboll Environ, 
Mississauga, Ontario 

Associate

A. Rosaasen AREVA Resources Canada Inc., 
Saskatoon, Saskatchewan 
Category: Supplier/Fabricator/Contractor

A. Trudel TRIUMF, 
Vancouver, British Columbia 
Category: General Interest

D.M. Tucker McMaster University, 
Hamilton, Ontario 
Category: General Interest

B. Sayan CSA Group, 
Toronto, Ontario 

Project Manager

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-n2888-17-r2022-pdf/


N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 7

Subcommittee on Guidelines for 
Establishing and Implementing 
Environmental Action Levels to Control 
Emissions from Nuclear Facilities

C. Gallagher Canadian Nuclear Laboratories Limited (CNL), 
Chalk River, Ontario 

Chair

E. Dagher Canadian Nuclear Safety Commission (CNSC), 
Ottawa, Ontario 

Vice-Chair

N. Ali Environment Canada, 
Toronto, Ontario 

B. Balicki Cameco Corporation, 
Saskatoon, Saskatchewan 

D. Brown Ontario Power Generation Inc. Nuclear, 
Pickering, Ontario 

L. Casterton Canadian Nuclear Safety Commission (CNSC), 
Ottawa, Ontario 

C. De Waele Canadian Nuclear Laboratories Limited (CNL), 
Chalk River, Ontario 

R. DeCaire MDS Nordion A Division of MDS (Canada) Inc., 
Kanata, Ontario 

J. DeWilde Golder Associates Ltd., 
Whitby, Ontario 

P.C. Ernst CANDU Owners Group Inc., 
Toronto, Ontario 

S. Fernandes Canada North Environmental Services (CanNorth), 
Markham, Ontario 

M. Gerchikov Amec Foster Wheeler, 
Toronto, Ontario 



N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 8

M.G. Grey Candesco, 
Toronto, Ontario 

T. Mahilrajan International Safety Research, 
Ottawa, Ontario 

J. McCulley NB Power Corporation, 
Fredericton, New Brunswick 

R. Parker EcoMetrix Incorporated, 
Mississauga, Ontario 

A. Rosaasen AREVA Resources Canada Inc., 
Saskatoon, Saskatchewan 

C. Smith Bruce Power, 
Tiverton, Ontario 

D.M. Tucker McMaster University, 
Hamilton, Ontario 

B. Sayan CSA Group, 
Toronto, Ontario 

Project Manager



N288.8-17
Establishing and implementing action levels for releases to the 

environment from nuclear facilities

February 2017 © 2017 CSA Group 9

Preface 
This is the first edition of CSA N288.8, Establishing and implementing action levels for releases to the 
environment from nuclear facilities.

The purpose of this Standard is to provide requirements and guidance to develop and implement action 
levels for releases from a final discharge point at Class 1 nuclear facilities and uranium mines and mills. 
Compliance with this Standard will allow facilities to manage effluents in accordance with regulatory 
requirements.

The CSA N-Series Standards provide an interlinked set of requirements for the management of nuclear 
facilities and activities. The CSA N286 Standard provides overall direction to management to develop 
and implement sound management practices and controls while the other CSA nuclear Standards 
provide specific technical requirements and guidance that support the management system. This 
Standard works in harmony with CSA N286 and does not duplicate the generic requirements of  
CSA N286; however, it can provide more specific direction for meeting those requirements.

This Standard addresses the development and implementation of action levels that incorporates best 
practices in Canada and internationally.

Users of this Standard are reminded that additional and site-specific requirements might be specified by 
federal, provincial/territorial, or municipal authorities. This Standard is not a replacement for the 
requirements contained in any
a) applicable federal/territorial, or provincial statute, including the Nuclear Safety and Control Act; or
b) regulation, licence, or permit issued pursuant to an applicable statute.

This Standard was prepared by the Subcommittee on Establishing and Implementing Action Levels for 
Releases to the Environment from Nuclear Facilities under the jurisdiction of the Technical Committee 
on Environmental Management for Nuclear Facilities and the Nuclear Strategic Steering Committee, and 
has been formally approved by the Technical Committee.
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it 

remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.
3) This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code 

of good practice for standardization as “substantial agreement. Consensus implies much more than a simple 
majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in 
the Technical Committee list and yet not be in full agreement with all clauses of this Standard.

4) To submit a request for interpretation of this Standard, please send the following information to 
inquiries@csagroup.org and include “Request for interpretation” in the subject line: 
a) define the problem, making reference to the specific clause, and, where appropriate, include an 

illustrative sketch;
b) provide an explanation of circumstances surrounding the actual field condition; and
c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the 

issue. 
Committee interpretations are processed in accordance with the CSA Directives and guidelines 
governing standardization and are available on the Current Standards Activities page at 
standardsactivities.csa.ca.
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5) This Standard is subject to review five years from the date of publication. Suggestions for its improvement will 
be referred to the appropriate committee. To submit a proposal for change, please send the following 
information to inquiries@csagroup.org and include “Proposal for change” in the subject line: 
a) Standard designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change;
d) rationale for the change.
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N288.8-17
Establishing and implementing action 
levels for releases to the environment from 
nuclear facilities

0 Introduction

0.1 Objective of this Standard
The objective of this Standard is to provide requirements and guidance on establishing and 
implementing action levels (ALs) at Class 1 nuclear facilities and uranium mines and mills. Through the 
use of this Standard, ALs are defined for releases at the final discharge point within an effluent 
monitoring program.

The requirements are intended to achieve a basic level of consistency in the understanding, 
development, and implementation of these ALs across all nuclear facilities covered by this Standard.
Notes: 
1) This Standard provides guidance for the action levels related to releases to the environment as defined in 

Canadian Nuclear Safety Commission (CNSC) regulatory documents and regulations.
2) In Canada, the environmental protection program requirements are typically defined in the licence issued by 

CNSC or documents referenced therein.

0.2 Relationship to an effluent monitoring program

0.2.1 Goal of an effluent monitoring program
Effluent monitoring is a risk-informed activity that quantifies, through measurements or estimates, the 
nuclear or hazardous substances being released into the surface water or air environment by a facility 
or activity.
Note: Further information on effluent monitoring is provided in CSA N288.5.

0.2.2 Existence of an effluent monitoring program
The requirements and guidance presented in this Standard are based on the assumption that an 
effluent monitoring program is in place or is being developed as part of a facility’s environmental 
protection program.
Note: The effluent monitoring program will typically be developed through the use of CSA N288.5; however, the 
use of CSA N288.5 is not required.

0.2.3 Influence of an effluent monitoring program on the development of ALs

0.2.3.1  
The effluent monitoring program provides the information for the development of ALs and the context 
for their implementation. Specifically, the effluent monitoring program details, among other 
parameters, the
a) points of release;
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b) contaminants released to the environment;
c) effluent monitoring points (also referred to as final discharge points, if used as the point at which 

an AL applies in this Standard);
d) monitoring data; and
e) physical stressors and other parameters (e.g., pH, hardness, temperature, and flow).

0.2.3.2  
The information from an effluent monitoring program is used as the basis to determine the 
contaminants and physical stressors and effluent monitoring points that might require an AL.

0.2.3.3  
The data obtained from an effluent monitoring program, where available, is used to characterize the 
statistical distribution of effluent parameters and, via the process described in this Standard, to develop 
ALs for those parameters.

0.3 Relationship to an environmental risk assessment

0.3.1 Goal of an environmental risk assessment
An environmental risk assessment (ERA) of a nuclear facility is a systematic process used to identify, 
quantify, and characterize the risk posed by contaminants of potential concern (COPCs) and physical 
stressors in the environment to biological receptors (human and non-human), including the magnitude 
and extent of the potential effects associated with a facility.
Note: Further information on ERAs can be found in CSA N288.6.

0.3.2 Existence of an environmental risk assessment
This Standard assumes that an environmental risk assessment (ERA) of some form has already been 
completed. This ERA may be conducted in accordance with CSA N288.6, but the ERA can also be part of 
an environmental assessment (EA), the environmental management system (EMS), or any other process 
that produces the required information.

0.3.3 Influence of an ERA on the development of ALs
An ERA will typically provide the basis for the selection of COPCs or physical stressors and effluent 
monitoring points in the effluent monitoring program.

The ERA may also be used in the selection or screening of COPCs or physical stressors and effluent 
monitoring points for the purpose of establishing ALs.

0.4 Relationship to an environmental management system

0.4.1 Goal of an environmental management system
An EMS is a process used to develop and implement an environmental policy and a systematic method 
of managing those activities of its operations that interact with the environment. The EMS provides an 
organization with a systematic method of achieving its environmental obligations and performance 
goals.
Note: Further information on EMS can be found in CSA N286 and ISO 14001.
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0.4.2 Influence of an EMS on established ALs
If a change in an activity, product, or service decreases the effluent release rate, activity, or 
concentration of a particular contaminant or physical stressor, this results in a decrease in the upper 
value of normal operational release, and the resulting AL might decrease. A change in an activity, 
product, or service might, however, also result in an increase in effluent rate, activity, or concentration. 
Consequently, the upper value of normal operational release will shift upward, and the AL might 
increase. Such changes would be identified through periodic reviews conducted in accordance with the 
EMS.

0.5 Relationship to an effluent control and monitoring framework

0.5.1 Effluent control and monitoring framework
An effluent control and monitoring framework at a nuclear facility often consists of internal 
investigation levels (i.e., levels set by a facility for internal control or process improvement), ALs (i.e., 
higher levels requiring investigation, corrective action, and reporting to the authority having jurisdiction 
(AHJ)), and authorized release limits (ARLs) (i.e., limits specified by the AHJ).

In some facilities, operators use internal investigation levels that represent the high end of normal 
operational releases, and these are often defined statistically (e.g., 97.5th percentile of the statistical 
distribution of release rate, activity, or concentration). The exceedance of an internal investigation level 
can trigger an internal investigation and disposition according to the facility’s corrective action program. 
It is expected that the disposition and corrective action will return releases to normal levels.
Note: The internal investigation level is also sometimes called an administrative level.

0.5.2 Influence of other limits/levels on ALs
The development of the internal investigation levels in some facilities might use a process similar to that 
described in this Standard for the development of the upper value of normal operational release 
(Clauses 7.3.2 and 8.4).

The ARLs used for environmental compliance, when available, are also considered in the AL 
development process. ALs in this Standard are developed so as not to exceed the available ARLs.
Notes: 
1) ARLs can include derived release limits (DRLs), limits specified in a CNSC licence, limits specified by provincial 

permits, and limits defined by regulation.
2) The relationship between the internal investigation levels, ALs, and ARLs is shown in Figure 1. A comparison of 

these levels or limits to nuclear power plant operational states, defined in a safety analysis, is also shown. 
Figure 2 provides an example illustrating the consideration of monitoring data in establishing action levels.

0.6 Relationship to a radiation protection program

0.6.1 Goal of a radiation protection program
The goal of a radiation protection program is to
a) keep radiation doses to humans as low as reasonably achievable (ALARA) through 

i) management control over work practices;
ii) personnel qualification and training;
iii) control of occupational and public exposure to radiation, and
iv) planning for unusual situations.

b) evaluate the quantity and concentration of nuclear substances released through 
i) direct measurement as a result of monitoring, or
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ii) estimation. 
Source: Radiation Protection Regulations.

0.6.2 Relationship to a radiation protection program
The Standard applies directly to Item b) of Clause 0.6.1, which may also be considered a part of the 
environmental protection program. Exceeding an AL is an indication of a potential loss of control of the 
environmental protection program. The implementation of an AL process will, however, also contribute 
to keeping radiation doses to members of the public ALARA, particularly for unusual situations.
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Figure 1 
Relationship of ALs with operational levels and regulatory limits

(See Clause 0.5.2.)
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Notes: 
1) The Figure is intended to illustrate the general relationship of various levels and limits. These relationships 

might vary (e.g., values from anticipated operational occurrences (AOOs) that are similar to normal 
operation).

2) Although not illustrated in this Figure, some limits may be a range or a minimum. Further guidance on the use 
of ranges and minimums as ALs can be found in the definition of “action level” in Clause 3.
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Figure 2 
Illustration of monitoring data and action level

(See Clause 0.5.2.)

1 Scope

1.1 Facilities

1.1.1 Types of facilities

1.1.1.1  
This Standard addresses the establishment and implementation of ALs for Class I nuclear facilities and 
uranium mines and mills.
Notes: 
1) In this Standard, any type of Class I nuclear facility or uranium mine and mill is included in the term “nuclear 

facilities”.
2) Conventional waste management facilities (e.g., landfills, incinerators, and sewage treatment plants handling 

non-radioactive material) that have final discharge points subject to ARLs on a Class I nuclear facility (or 
uranium mine and mill) are included in the scope of this Standard.

3) Not all Class I nuclear facilities, uranium mines and mills, or waste management facilities will need ALs. See 
Clause 5 on criteria for establishing ALs.
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1.1.1.2  
This Standard may also apply to the establishment and implementation of ALs for
a) Class II nuclear facilities;
b) facilities that use or store naturally occurring radioactive materials; and
c) any other nuclear facility that could benefit from ALs.
Note: In these situations, the operator of the facility is responsible for determining the applicability and suitability 
of this Standard in consultation with the AHJ.

1.1.2 Facility lifecycle
This Standard may be applied during the following phases of a facility lifecycle
a) site preparation, construction, and commissioning;
b) operations; and
c) decommissioning.
Notes: 
1) The specifics of how an AL is developed and implemented may change over the lifecycle of the facility. For 

example, there is unlikely to be effluent during site preparation and construction. Therefore, ALs may be 
established but not implemented for that phase.

2) Elements of this Standard, such as the consideration and prospective development of ALs, may also be 
applicable during facility design.

3) The operational lifecycle of a Class 1 nuclear facility is assumed to include storage with surveillance.
4) A facility might have a licence post-decommissioning; however, it assumed there are no longer controlled 

releases, and, therefore, ALs are not required.

1.2 Operating conditions
The establishment and implementation of ALs described in this Standard are applicable for 
contaminants and physical stressors identified in an effluent monitoring program (e.g., CSA N288.5) 
during normal operations over the lifecycle of a nuclear facility.
Notes: 
1) Any release resulting from a planned and controlled deviation from routine operational practice that is 

expected to occur once or several times during the operating lifetime of a nuclear facility or licensed activity is 
not typically considered to represent a loss of control event. However, these should be evaluated on a case- 
by-case basis (see Clause 6.5).

2) For the purposes of this Standard, AOOs might or might not represent a loss of control event.
3) Significant spills and leaks are not considered part of normal operations.
4) The physical parameter temperature is outside the scope of this Standard, as specified in Clause 1.3.2.

1.3 Contaminants, physical stressors, and final discharge points

1.3.1  
This Standard is to be applied to develop ALs at the final discharge point for those contaminants or 
physical stressors monitored in an effluent monitoring program.
Notes: 
1) The effluent monitoring program is typically developed though CSA N288.5.
2) The contaminants or physical stressors that represent a potential risk or are the primary contributors to 

potential risk are known as COPCs or physical stressors, and are evaluated through CSA N288.6.
3) The contaminants and physical stressors include physical parameters.

1.3.2  
The physical parameter temperature is outside the scope of this Standard.
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1.4 Interpretation of data
This Standard provides guidance on the interpretation of data that is relevant to the development of 
ALs.
Note: Users are cautioned that the statutes, regulations, licences, and permits that govern a nuclear facility can 
impose requirements regarding data analysis and interpretation that differ from those described in this Standard. 
The operator of the nuclear facility is responsible for determining what data analysis and interpretations are 
necessary to confirm compliance with all statutes, regulations, licences, or permits that govern the operation of the 
nuclear facility.

1.5 Terminology

1.5.1  
In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to 
satisfy in order to comply with the standard; “should” is used to express a recommendation or that 
which is advised but not required; and “may” is used to express an option or that which is permissible 
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a 
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as 
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their 
application.

1.5.2  
In this Standard, “shall be considered” or “shall consider” means that the user shall consider the 
possibility, make a decision, and document the reason(s) for that decision.
Note: Examples of decisions can include no action, operating procedures, design features.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the 
edition listed below, including all amendments published thereto.

CSA Group
N286-12 
Management system requirements for nuclear facilities

N288.1-14 
Guidelines for calculating derived release limits for radioactive material in airborne and liquid effluents 
for normal operation of nuclear facilities

N288.5-11 
Effluent monitoring programs at Class I nuclear facilities and uranium mines and mills

N288.6-12 
Environmental risk assessments at Class I nuclear facilities and uranium mines and mills


