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Disclaimer 

This technical guidance is for information purposes only. It is not a substitute for the Canadian 
Environmental Assessment Act, 2012 (CEAA 2012) or any of its regulations. In the event of any 
inconsistency between this technical guidance and CEAA 2012 or its regulations, CEAA 2012 or 
its regulations, as the case may be, would prevail.  

For the most up-to-date versions of CEAA 2012 and its regulations, please consult the 
Department of Justice website at: http://laws-lois.justice.gc.ca/eng/ 

The list of examples provided in this guidance document is not exhaustive or prescriptive but 
rather provides examples of the kinds of information that may be relevant and sought in an 
environmental assessment. 

Draft Version: Public Comments Invited 

Environmental assessment practitioners, the public and Aboriginal groups are invited to provide 
comments on this draft technical guidance document. Any feedback on this document should be 
submitted to the Agency at CEAA.guidance-orientation.ACEE@ceaa-acee.gc.ca by 
June 16th, 2016. All comments will be reviewed and considered for integration in the document 
for release in its finalized form. The document will be considered an ‘evergreen’ resource and 
will be subject to periodic updates as appropriate. 

Updates 

This document may be reviewed and updated periodically by the Canadian Environmental 
Assessment Agency. For the most up-to-date version, please consult the Policy and Guidance 
page of the Canadian Environmental Assessment Agency's website. 

Copyright 

© Her Majesty the Queen in Right of Canada, as represented by the Minister of the 
Environment, (2015).  
 
This publication may be reproduced for personal or internal use without permission, provided 
the source is fully acknowledged. However, multiple copy reproduction of this publication in 
whole or in part for purposes of redistribution requires the prior written permission from the 
Canadian Environmental Assessment Agency, Ottawa, Ontario K1A 0H3, or info@ceaa-
acee.gc.ca.  
 
Ce document a été publié en français sous le titre : Orientations techniques pour l'évaluation de 
l'usage courant des terres et des ressources à des fins traditionnelles en vertu de la Loi 
canadienne sur l'évaluation environnementale (2012) 
 
Alternative formats may be requested by contacting: info@ceaa-acee.gc.ca.  
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Context  

The Canadian Environmental Assessment Act, 2012 (CEAA 2012) aims to protect components 
of the environment that are within federal legislative authority from significant adverse 
environmental effects caused by a designated project, including cumulative environmental 
effects.  

In addition, CEAA 2012 ensures that a designated project is considered in a careful and 
precautionary manner to avoid significant adverse environmental effects, when the exercise of a 
power or performance of a duty or function by a federal authority under any Act of Parliament is 
required for the designated project to be carried out.  

Throughout the technical guidance document, the term "environmental effects" refers to 
environmental effects as described in section 5 of CEAA 2012. Under CEAA 2012, the 
“environmental effects” to be considered are those in areas of federal jurisdiction as described 
in section 5, and include:  

 effects on fish and fish habitat, shellfish and their habitat, crustaceans and their habitat, 
marine animals and their habitat, marine plants, and migratory birds; 

 effects on federal lands; 

 effects that cross provincial or international boundaries; 

 effects of any changes to the environment on Aboriginal peoples related to health and 
socio-economic conditions; physical and cultural heritage; current use of lands and 
resources for traditional purposes; or any structure, site or thing that is of historical, 
archeological, paleontological or architectural significance; and 

 changes to the environment that might result from the federal decisions as well as any 
associated effects on health and socio-economic conditions, matters of historical, 
archaeological, paleontological or architectural interest, or other matters of physical or 
cultural heritage. 

Purpose 

This technical guidance document supports the implementation of CEAA 2012 provisions 
related to the effects of any changes to the environment on the current use of lands and 
resources for traditional purposes by Aboriginal peoples.  It provides guidance on how to 
conduct the environmental assessment (EA) of a designated project when the Canadian 
Environmental Assessment Agency (the Agency) is the responsible authority or supports an EA 
conducted by a review panel. 

The technical guidance informs the preparation of Agency directives and key EA documents 
and serves as core guidance to proponents who propose the carrying out of a designated 
project. It also provides direction to Agency employees throughout the EA of a designated 
project in their interactions with those engaged in the EA process, such as proponents, federal 
authorities, other jurisdictions, review panel members, Aboriginal groups and the public.  

In combination with Agency directives and key EA documents, the technical guidance aims to 
ensure that CEAA 2012 requirements related to the current use of lands and resources for 
traditional purposes are met in order to achieve a high quality EA of a designated project.   
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Application 

The technical guidance is intended for use in the EA of a designated project. This technical 
guidance should be used in conjunction with other Agency policy and guidance instruments. For 
an EA by a review panel, additional guidance and direction may be provided in the Terms of 
Reference and/or Joint Review Panel Agreement. 

In this technical guidance, the term “designated projects” refers to projects initiated under CEAA 
2012, and “EA” refers to the EA of designated projects initiated under CEAA 2012 for which the 
Agency is the responsible authority or for an EA conducted by a review panel.  

This technical guidance is applicable to designated projects which fall under sections 1-30 of the 
schedule in the Regulations Designating Physical Activities. (Schedule – Physical Activities) 

In this technical guidance, Aboriginal refers to First Nations, Inuit and Metis. 

Agency directives and key EA documents include Project Description, Environmental Impact 
Statement Guidelines, Environmental Impact Statement, Information Requests, and EA Report. 

Relevant Provisions of CEAA 2012  

This technical guidance addresses subparagraph 5(1)(c)(iii) of CEAA 2012 “with respect to 
aboriginal peoples, an effect occurring in Canada of any change that may be caused to the 
environment on the current use of lands and resources for traditional purposes”.  

The technical guidance supports paragraph 4(1)(d) in promoting communication and 
cooperation with Aboriginal peoples with respect to EAs as one of the purposes of CEAA 2012.  

Subsection 19(1) of CEAA 2012 identifies the factors that are to be taken into account in an EA, 
including the significance of environmental effects, mitigation measures and the requirements of 
a follow-up program. This subsection also indicates the environmental effects to be taken into 
account in the EA include cumulative environmental effects and the environmental effects of 
malfunctions or accidents. In examining these factors, the EA may take into account community 
knowledge and Aboriginal traditional knowledge, in accordance with subsection 19(3).  

Under section 52 of CEAA 2012, the Minister of the Environment must decide if, taking into 
account the implementation of mitigation measures the Minister considers appropriate, the 
designated project is likely to cause significant adverse environmental effects  

When the Minister of the Environment determines that the designated project is not likely to 
cause significant adverse environmental effects referred to in subsections 5(1) and/or 5(2) of 
CEAA 2012, or if the Governor in Council determines any significant adverse environmental 
effects identified by the Minister are justified in the circumstances, the Minister, in accordance 
with section 53 of CEAA 2012, will identify, in the EA decision statement, the conditions  with 
which the proponent must meet with respect to mitigation measures and follow-up program 
requirements. 

http://laws-lois.justice.gc.ca/eng/regulations/SOR-2012-147/page-3.html#h-1
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Aboriginal Rights Information – Interface with Paragraph 5(1)(c) 

The subject areas included in paragraph 5(1)(c) and in particular the term “current use of lands 
and resources” by Aboriginal peoples is often expressed by Aboriginal groups as rights, namely 
“aboriginal rights”, “treaty rights” and “aboriginal title”. This Guidance document is not intended 
to create, deny, limit or define any potential legal rights of any Aboriginal groups. Rather, this 
guidance document is provided to assist the public, Aboriginal groups, proponents and EA 
practitioners to understand the kinds of information that is to be collected and considered under 
paragraph 5(1)(c) and when implementing CEAA 2012. 

The information gathered under paragraph 5(1)(c) may also assist other kinds of assessments 
needed to meet other kinds of obligations that may arise in the course of implementing CEAA 
2012. For example, the information collected may overlap with the information needed to assess 
potential adverse impacts on Aboriginal or Treaty rights which in turn may inform any 
consultation or treaty implementation requirements that may arise. However, this Guidance 
document is not directed at informing these other kinds of assessments or obligations that may 
arise in relation to the implementation of CEAA 2012.   
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Understanding subparagraph 5(1)(c)(iii) 

The current use of lands and resources for traditional purposes by Aboriginal peoples is 
determined on a case-by-case basis over a defined area and period of time. Under 
subparagraph 5(1)(c)(iii), effects from a designated project on the current use of lands and 
resources for traditional purposes are considered through a change in the environment.  

The current use of lands and resources for traditional purposes, as well as the exercise of treaty 
rights, is associated with an Aboriginal group’s practices, traditions or customs, which are part of 
an Aboriginal group’s distinctive culture and fundamental to their social organization and the 
sustainment of present and future generations. Practices, traditions and customs are generally 
defined as follows: 

 Practice: a way of doing something that is common, habitual or expected; 

 Tradition: a custom, opinion or belief handed down primarily orally or by practice; and 

 Custom: a particular, established way of behaving. 

Understanding “Current use” 

In the context of an EA, “current use” refers to how the use of lands and resources may be 
affected throughout the proposed project’s lifecycle (pre-construction, construction, operation, 
decommissioning and abandonment).  

This includes uses by Aboriginal peoples that are actively being carried out at the time of the 
assessment and uses that are likely to occur in a reasonably foreseeable future provided that 
they have continuity with traditional practices, traditions or customs. Some uses may be more 
difficult to identify at the time of the assessment because they occur at long time intervals or 
with low frequency.  

Furthermore, uses that may have ceased due to external factors should also be considered if 
they can reasonably be expected to resume once conditions change. 

Examples: The recovery plan for a species may preclude its harvesting by Aboriginal peoples 
within a geographic area until the species population rebounds. 

Land disturbance from a previous project or natural causes such as forest fires may have 
affected the habitat and abundance of a bird species, resulting in a reduction of traditional 
hunting on that land. Remediation of the land may lead to a recovery of the bird population and 
enable hunting by Aboriginal peoples to resume. 

The availability of information on patterns of use of lands and resources across a range of time 
can assist in considering “current use” in relation to a specific timeframe. An expansion or 
contraction of that time period may be considered as new information becomes available during 
the course of an EA.  

The following questions may assist in determining how the lands and resources are currently 
being used for traditional purposes by Aboriginal peoples:   
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 What is the frequency, duration, spatial and seasonal aspects of the use?  

 Does the timing of the use correspond to the biophysical cycles of migration or growth of 
the resource?  

 Does the timing relate to a spiritual or cultural consideration of the resource or land use? 

 Are there any external factors that may have temporarily altered or halted traditional 
practices?  

 Are Aboriginal peoples permanently or temporarily residing on the lands? 

Understanding “Use” 

The term “use” may refer to activities involving the harvest of resources, such as hunting, 
trapping, fishing, gathering of medicinal plants, berry picking, and travelling to engage in these 
or other kinds of activities.  

In addition, use may also refer to particular connections and uses of the lands and resources 
related to ceremonies, customs, cultural practices, traditional governance, trade or stories. For 
any given Aboriginal group, use occurs over a specific geographic area; however, several 
groups may use portions of that same area.   

The use of the lands and resources by Aboriginal peoples may have tangible values (e.g., 
wildlife species or traditional plants) and/or intangible values (e.g., quiet enjoyment of the 
landscape or sites used for teachings). Intangible values are often linked with spiritual, artistic, 
aesthetic and educational elements that are often associated with the identity of Aboriginal 
groups. 

In relation to use, “occupancy” may be viewed as a distinct way of viewing an Aboriginal group’s 
presence in an area. Occupancy may refer to a defined area that an Aboriginal group regards 
as its own by virtue of continuing use, habitation, naming, knowledge and control. Transmittal of 
legends, oral histories and ecological knowledge about places, in addition to indigenous place 
names and habitation sites, are often used to substantiate Aboriginal groups’ claims of 
occupancy. The geographic boundaries of occupancy are generally smaller than those that 
represent use and could be shared by two or more groups.  

Understanding “Lands and Resources” 

The term “lands” may refer to terrestrial, riverine, lake and marine ecosystems. Land can have 
spiritual, economic and political significance for Aboriginal peoples. Aboriginal peoples often 
have a long and complex relationship with the land, which results in strongly held views about 
the cultural, biophysical and spiritual connectedness between the lands, waters, the peoples 
and their societies. Aboriginal peoples’ traditional territory, both the lands occupied and those 
used historically, can be integral to their identity as a distinct nation.  

The use of the land may be defined by the resources harvested, the activities undertaken to 
procure the resource and the locations where the activities have taken place. More specifically, 
the use of the land can be expressed in the following terms: 

 subsistence practices (e.g., hunting, fishing, gathering); 

 places where transmission of cultural knowledge occurs, including language, sense of 
self and place within the community;   
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 ceremonies/events (e.g., harvest feasts, solstice, annual gatherings);  

 traditional routes (e.g., trails, waterways, landmarks, portages); 

 sacred sites (e.g., burial grounds, cultural landscapes); and 

 habitation sites. 

The importance placed on the uses of the land by Aboriginal groups may vary from group to 
group based on the values, practices, traditions and geographic location of each group. Lands 
and resources may be utilized by one or more Aboriginal groups. Those groups that give 
prominence to certain resources (e.g., caribou) also tend to give prominence to the area where 
the resource is extracted (e.g., preferred harvesting area where teachings about hunting and 
cultural history occur).  

Understanding “Traditional Purposes” 

Traditional purposes typically relates to activities that are integral to a community’s way of life 
and culture, and have continuity with historic practices, customs and traditions of the 
community.  

Although these practices may be considered traditional and as having a strong historic link, 
these activities are not static. They evolve over time to reflect contemporary views, knowledge 
and practices. The practices, traditions and customs of Aboriginal peoples often change as a 
result of evolving trends occurring within society as whole (e.g., technological innovations). For 
example, hunting and fishing practices may have evolved from using dog sleds and canoes to 
snowmobiles and power boats.  

For the purpose of an EA, the expressions “pre-contact or post-contact with European society or 
colonization” are frequently used to measure the number of years, decades, generations and 
centuries that an Aboriginal group’s current use of lands and resources for traditional purposes 
can be traced. Pre-contact evidence and information such as archaeological sites are frequently 
presented to quantify how far back the use of specific lands and resources may extend. 
Practices, customs and traditions that are resumed after an interruption may still be considered 
in the EA, despite the interruption. Practices, traditions or customs do not have to be connected 
to a potential or established Aboriginal right, or to an area of historic occupancy, for them to be 
considered in an EA.  

The concept of “within living memory” generally refers to a period of time within a person’s life 
and may include childhood recollections. It can be recorded using a number of qualitative 
research methods (e.g., map biography), often derived from interviews. These initiatives can 
present comprehensive information regarding the use of lands and resources by one or more 
groups for a given period of time (e.g., years, decades or centuries).  

Linkages with other provisions of section 5 

A land or resource that is part of the current use of lands and resources for traditional purposes 
may also fit under other provisions of section 5.  
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Example: Fish and fish habitat, aquatic species, migratory birds and any other components of 
the environment set out in Schedule 2 fall within paragraph 5(1)(a). These components are very 
often part of an Aboriginal group’s current use of the lands and resources for traditional 
purposes.  

Furthermore, any one of these components under paragraph 5(1)(a), or other components not 
specifically listed in subsection 5(1) (e.g., caribou, deer) may be used by an Aboriginal group for 
more than one purpose.  

Example: Fishing and hunting might be part of an Aboriginal group’s economy and therefore 
may also be considered as part of their health and socio-economic conditions identified under 
subparagraph (5)(1)(c)(iii).  

In addition to being currently used for traditional purposes, a land or resource may be valued or 
hold value that may link it to other provisions of section 5.  

Example: Aboriginal fishing cabins, and/or the lands on which fishing activities take place, may 
also have heritage value and be considered as physical and cultural heritage identified under 
subparagraph (5)(1)(c)(ii) or any site, structure or thing of historical, archeological, 
paleontological or architectural significance identified under subparagraph (5)(1)(c)(iv).   
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Introducing the Environmental Assessment Framework 

An EA examines any changes to the environment that may be caused by a designated project, 
and pursuant to subparagraph 5(1)(c)(iii) considers how these changes to the environment may 
affect the current use of lands and resources for traditional purposes with respect to Aboriginal 
peoples.  

The approach and level of effort applied to assessing effects of any changes to the environment 
on the current use of lands and resources for traditional purposes in an EA are established on a 
case-by-case basis taking into consideration the: 

 characteristics of the designated project; 

 potential environmental effects; 

 state (health, status or condition), nature and extent of the valued components (VCs) that 
may be affected by a change in the environment; 

 potential for mitigation and the extent to which mitigation measures may address 
potential environmental effects; 

 potential for cumulative environmental effects; and  

 level of concern expressed by Aboriginal groups.    

The EA framework should include the following five steps:  

 Step 1: scoping; 

 Step 2: analysis; 

 Step 3: mitigation; 

 Step 4: significance; and 

 Step 5: follow-up. 

The steps are iterative; circumstances (e.g., information or analysis) commonly arise during the 
course of an assessment that requires one step or several steps to be revisited. EA 
documentation must clearly explain and justify the methodologies used to assess the effects of 
any changes to the environment on the current use of lands and resources for traditional 
purposes. 

Once the potential effects of the designated project on the current use of lands and resources 
for traditional purposes have been identified, mitigation measures are considered. The 
implementation of mitigation measures is taken into account by the Minister of the Environment 
when determining whether a project is likely to cause significant adverse environmental effects.   

Information that is gathered from Aboriginal groups by practitioners throughout the five steps 
needs to be assessed and presented in a manner that reflects each group’s individual concerns, 
issues and interests in relation to the current use of lands and resources for traditional 
purposes.    

Note that each Aboriginal group is unique and the current use of lands and resources for 
traditional purposes should be discussed and collected with each Aboriginal group identified in 
the Environmental Impact Statement (EIS) guidelines. 
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Aboriginal Traditional Knowledge (ATK) should be used as sources of information during all five 
steps. For more information on how to integrate ATK in the assessment see Considering 
Aboriginal traditional knowledge in environmental assessments conducted under the Canadian 
Environmental Assessment Act, 2012  

Step 1: Scoping 

Scoping is an iterative process that focuses the assessment on relevant issues and concerns 
and establishes the spatial and temporal boundaries of the EA. Scoping should cover the 
following aspects: 

  identifying VCs; 

  listing potential effects; and 

  determining spatial and temporal boundaries. 

Scoping for the EA is made in relation to section 5 of CEAA 2012 and takes into account 
direction provided by the Agency (e.g., in the EIS Guidelines). As scoping is iterative, 
information gained throughout the EA, such as information on potential or confirmed current use 
of lands and resources for traditional purposes, may help clarify what needs to be considered 
and to what extent. 

Identifying valued components  

A VC represents an environmental element of an ecosystem that is identified as having 
scientific, social, cultural, economic, historical, archaeological or aesthetic importance. The 
value of an ecosystem component may be determined on the basis of cultural ideals or scientific 
concern. For the purposes of CEAA 2012, VCs are selected to assist in predicting and 
assessing environmental effects as described under section 5 and taking into account direction 
provided by the Agency or, in the case of an EA by review panel, the Minister. 

Identifying VCs may involve making an inventory of the current use of lands and resources for 
traditional purposes that may be affected by the designated project.  

Examples of questions that should be considered in identifying VCs include:  

 Are there any lands and resources that are known to be currently used by Aboriginal 
peoples for traditional purposes?  

 Are there any traditional activities, cultural and spiritual practices, intergenerational 
transfer of culture and knowledge, or traditional values taking place? 

 Has any work been previously undertaken to identify lands and resources that are 
currently being used by Aboriginal peoples for traditional purposes, such as land use 
studies?  

 What lands and resources are valued by an Aboriginal group? 

The current use of lands and resources for traditional purposes generally consists of a 
combination of three elements: activities, resources and locations, as shown in Table 1.  

http://www.ceaa-acee.gc.ca/default.asp?Lang=en&n=C3C7E0D3-1&offset=&toc=hide
http://www.ceaa-acee.gc.ca/default.asp?Lang=en&n=C3C7E0D3-1&offset=&toc=hide
http://www.ceaa-acee.gc.ca/default.asp?Lang=en&n=C3C7E0D3-1&offset=&toc=hide
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Table 1: Elements associated with the current use of lands and resources for traditional 
purposes.  

Elements  Examples  

Activity 

 Hunting 

 Fishing 

 Trapping 

 Berry picking 

 Plant gathering 

 Teaching 

 Gathering of people (e.g., for spiritual/ceremonial reasons, to 
share/teach skills, etc.) 

 Forestry 

Resource 

 Big game mammals: moose, deer, mountain goat, caribou, elk and 
muskox 

 Fur bearing mammals: marten, mink, beaver, otter, muskrat 
hare, lynx, wolverine, red and arctic fox, grizzly bear, polar bear and 
black bear 

 Other land mammals: squirrel, skunk and porcupine 

 Aquatic mammals: ringed seal, bearded seal, walrus, narwhal and 
beluga whale 

 Fish: lake whitefish, northern pike, sturgeon, arctic char and salmon 

 Waterfowl: eider, duck, Canada goose and swan 

 Seabirds: birds and eggs 

 Other birds: ruffed grouse and wild chicken 

 Plants, shrubs, and trees: berries, herbs, moss, medicinal plants, 
tobacco, bearberry, Canada yew, Lodgepole pine, Douglas fir, spruce, 
birch, silverberry, false dogbane bush, juniper and Saskatoon berries 

 Drinking/cooking water 

Location 

 Cabins/camps 

 Resource harvesting areas (e.g., plant gathering, fishing, hunting, 
trapline) 

 Trails 

 Ceremonial/sacred sites 

 Graves/burial sites 

 Cultural landscapes 

 Habitation sites 

 

When identifying VCs, it may be useful to consider that in most cases all three of these 
elements form an integral part of any given current use of the lands and resources by Aboriginal 
peoples. 
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Example: A mine may have potential effects on an Aboriginal fishing site. Contamination or 
disturbance to the fishing site (location) could affect the fish (resource), which would in turn 
affect aboriginal fishing (activity).   

During scoping, a VC may be identified at a broad level (e.g., hunting) or at a more specific level 
(e.g., hunting of migratory birds). The consideration of the effects of the designated project will 
generally involve an examination of the specific features of the VC. 

Gathering data and information on VCs of interest 

Identifying VCs may be achieved through a combination of researching existing sources of 
information, engagement with Aboriginal groups, Traditional Land Use Studies, or other 
methods.  

Existing sources of information 

Aboriginal groups, experts, stakeholders, government and non-government organizations, as 
well as existing literature, can be important sources of information in identifying and evaluating 
lands and resources currently used by Aboriginal peoples for traditional purposes.  

Possible sources of information may include the following: 

 Aboriginal groups (communities and organizations) 

 Aboriginal consultation records from other provincial or federal activities 

 Aboriginal treaties and land claims 

 existing Traditional Land Use Studies 

 provincial or federal EAs conducted for other projects 

 court cases and decisions 

 professional societies and organizations 

 academic and research institutions 

 cultural environmental setting report 

 registered fur management areas (traplines) 

 federal, provincial and municipal archives and libraries 

 federal and provincial Archaeological records 

 land and marine use plans 

 Canadian Registry of Historic Places  

 federal and provincial government departments  

 federal, provincial and territorial guidance documents and legislations 

 photographs and maps 

 Aboriginal Treaty and Rights Information System 
 
Professional judgment should be exercised in evaluating the credibility, applicability and validity 
of any sources for the purpose of an EA. The identification of VCs of interest should also be 
informed by engaging Aboriginal groups and conducting Traditional Land Use Studies.  
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Engaging Aboriginal groups  

Engaging all potentially affected Aboriginal groups during the scoping phase will assist 
practitioners in identifying VCs that appropriately represent the current use of lands and 
resources for traditional purposes that may be affected by the designated project. Early 
engagement with Aboriginal groups and making effective use of ATK are strongly encouraged in 
order to achieve a more complete EA, manage risks of costs and delays later in the process, 
and be aware of any issues surrounding the capacity of Aboriginal groups to participate in the 
EA.  

Information on the current use of lands and resources for traditional purposes is often conveyed 
through ATK. ATK is also known by other names such as Traditional Ecological Knowledge, 
Traditional Knowledge and Indigenous Knowledge. In general terms, ATK refers to a body of 
knowledge built up by a group of people through generations of living in close contact with 
nature. ATK is often unwritten and transmitted orally, and includes beliefs, wisdom, activities, 
traditions and skills derived from extended observations of the land and its creatures, weather, 
seasonality and other cycles, and spiritual associations. Prominent across Aboriginal beliefs is 
the seventh generation principle, which holds that the decisions made today should result in a 
sustainable world seven generations into the future. 

Engagement could involve visiting communities, hosting workshops, or attending meetings to 
build relationships and discuss current use with Aboriginal groups. Such initiatives can increase 
the credibility of the EA and minimize the risk of the information being misunderstood, 
misinterpreted and/or taken out of context. Engaging a cross-section of the Aboriginal group, 
including leadership, harvesters, elders, women and youth, may help to make interactions more 
inclusive and the information obtained more representative of the community as a whole. 
Interactions with Aboriginal peoples should be in keeping with appropriate ethical standards. 
Confidentiality procedures can assist in avoiding any potential inadvertent disclosures (e.g., 
disclosure of traditional knowledge to a band member which the community restricts to its 
elders).  

Consent forms can be used to establish agreements between practitioners and communities as 
to the confidentiality and intellectual property rights for information collected. These agreements 
provide authorization to publish relevant information in EA documents. It is important to 
understand the particular governance structure of each Aboriginal group so as to ensure 
compliance with desired protocols, and to maintain respectful working relationships.  

It is important to note that all records submitted for the EA are considered part of the Canadian 
Environmental Assessment Registry (the Registry). The Registry consists of an Internet site of 
basic project information and project files, accessible to the public, which contain the records 
produced or obtained for the purpose of conducting an EA. When requested, copies of records 
in the project file must be provided to the public in a timely manner. The project file does not, 
however, include records that would not have been released if a request had been made under 
the Access to Information Act.   

Participants submitting information or documents in the EA by review panel can make a request 
in writing to the panel for confidentiality prior to or concurrent with the submission of the 
information if disclosure would cause harm to a witness or harm to the environment. 
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Traditional Land Use Studies 

Traditional Land Use Studies seek to determine the extent of past and present use of the land 
for traditional purposes important to Aboriginal peoples including, but not limited to, hunting, 
fishing, trapping, ceremonial pursuits and the gathering of plants including berries and herbal 
medicines. 

These studies can assist in documenting each Aboriginal group’s use and habitation of the 
territory at any time during the groups’ existence, or within living memory. They are typically 
completed either by the Aboriginal communities, by practitioners, collaboratively between both 
parties, or by a consultant hired by either the community or practitioner. Methods to complete 
these studies may include historical research, interviews, community meetings, geographic 
information systems and other mapping exercises, and field studies. These documents should 
be viewed as “living” and should be updated over time to reflect the changing land and resource 
uses of an Aboriginal group. 

Traditional Land Use Studies cover the types of practices, activities, sites, and/or areas 
frequented by the respective groups, including:  

 important travel sites and routes (e.g., trail systems, waterways, and landmarks); 

 harvesting (e.g., registered traplines, resource use and harvesting areas, special-use 
sites such as fish camps, berry-picking areas, and medicinal plant collection areas); 

 occupied areas (e.g., residential areas, meeting areas, gathering places, cabins, and 
campsites); and 

 spiritual sites and sacred landscapes (e.g., burial sites and cultural landscapes). 

Studies conducted to document land and resource use by Aboriginal peoples may be named as 
land use studies, traditional use studies, and traditional land use and occupancy studies. The 
practitioners should work with each Aboriginal group to determine what terminology and 
methods are most appropriate and respectful for that community.   

If, instead of conducting a new Traditional Land Use Study as part of the EA, the EA relies on 
previous studies, their original purpose should be transparent and they should reflect the views 
and knowledge of the Aboriginal group. It is best practice to seek the permission of Aboriginal 
groups prior to using existing studies and that these studies be validated in the current context.  
If significant time has elapsed since the study was completed, consideration should be given to 
conducting new research to update the previous study. 

Considerations for identifying VCs 

In determining potential current use of lands and resources for traditional purposes that may be 
affected by a designated project, the following considerations may be of assistance:  

 Context: A particular resource or parcel of land may not appear important on its own. 
However, considering the historical and physical context and information content (such 
as cultural significance) may provide insight into its value. For example, places that are 
sacred to Aboriginal peoples may show no signs of physical activity, but may be 
associated with the creation of legends, ceremonial functions, personal vision quests, 
puberty rites, etc.   
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 Disturbances: The degree of intactness of the lands or resources is evaluated, including 
the level to which they have been disturbed or are preserved. Such an evaluation 
requires data on the previous condition of the lands or resources, which may not always 
be available or documented. 

 Evidence: Some types of sites, such as burial sites, are not visible. It is therefore 
important to take the necessary steps to identify where these sites may be present in 
order to avoid or mitigate any adverse effects on them. Engaging Aboriginal groups may 
help in locating these sites.  

 Access: Aboriginal groups rely on access to lands and resources to pursue traditional 
uses, such as access to quality hunting areas, preferred fishing sites, established trails 
and ceremonial sites. The environmental effects of a designated project may result in a 
change in access to the area and/or changes to the resources themselves. A decrease in 
access for Aboriginal peoples or an increase in access for non-Aboriginal peoples (e.g., 
increased hunting pressures) could have a negative effect on the current use of lands 
and resources for traditional purposes. Consideration should be given on how land 
tenures (e.g., crown lands) in the area may affect access to and availability of lands and 
resources.   

 Evolution: The current use of lands and resources for traditional purposes by Aboriginal 
peoples is constantly evolving over time. Traditional practices may also change over 
specific intervals of time, for example, when they are dependent or associated with 
seasons or cultural/ceremonial traditions. When considering traditional uses, “traditional” 
should be viewed as something that, while rooted in historical practices, remains very 
much a part of the contemporary culture. 

Listing potential effects  

Under CEAA 2012, the “environmental effects” to be considered are those described in section 
5, including:   

 With respect to Aboriginal peoples, an effect occurring in Canada of any change that may 
be caused to the environment on the current use of lands and resources for traditional 
purposes.  

The following questions could be considered to help identify potential effects on the current use 
of lands and resources for traditional purposes:  

 What are the changes to the environment that may be caused by a designated project?  

 How will these changes to the environment affect Aboriginal groups’ current use of lands 
and resources for traditional purposes? 

 What are some of the characteristics associated with the use of lands and resources, 
such as the location, frequency, duration or timing of the traditional practices?  

 Are there cumulative effects that will affect the identified current use of lands and 
resources for traditional purposes?  

 What are the Aboriginal groups’ concerns associated with the potential effects? 

There may be a relationship between the effects on the biophysical components of the 
environment and the effects on the current use of lands and resources for traditional purposes. 
Such relationships will exist when the use is related to a particular component (e.g., fish). The 
assessment of a biophysical VC may inform the assessment of a current use VC. However, 
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effects to current use cannot always be entirely captured solely on an independent assessment 
of biophysical components.   

Example: Effects of the designated project may alter the migration patterns of a migratory bird 
that is hunted by an Aboriginal group. From a biophysical standpoint, this may have a minimal 
effect on the viability of the migratory bird population; however, this alteration may have a 
greater effect on the Aboriginal group’s ability to hunt the migratory birds in a preferred area.  

Therefore, assessing potential effects on current use VCs could involve first identifying those 
which are specific to current use of lands and resources for traditional purposes (e.g., fishing) 
and then identifying biophysical parameters which may inform the assessment (e.g., fish and 
fish habitat). In some cases, the biophysical parameter will also be a VC (e.g., salmon).  

Determining spatial and temporal boundaries 

Defining the spatial and temporal boundaries for the assessment of effects on VCs establishes 
a frame of reference for identifying and assessing the environmental effects associated with the 
designated project. These boundaries are set to provide some structure for the analysis of 
potential environmental effects, selection of mitigation measures and determination of 
significance. The spatial and temporal boundaries used in the EA may vary depending on the 
VC.  

Spatial boundaries will be defined taking into account the appropriate scale and spatial extent of 
potential environmental effects, community knowledge and ATK, current land and resource use 
by Aboriginal groups, ecological, technical and social and cultural considerations.  

Temporal boundaries should span all phases of the designated project (e.g., construction, 
operation, decommissioning and abandonment). Each project phase is expressed in terms of 
the amount of time, in years or months, needed to complete each phase. Community knowledge 
and ATK should factor into decisions around temporal boundaries. 

For information on establishing boundaries associated with cumulative environmental effects, 
please refer to the Technical Guidance for Assessing Cumulative Environmental Effects under 
CEAA 2012.  

Step 2: Analysis 

The objective of the analysis step is to describe how the potential changes to the environment 
caused by a designated project may affect the current use of lands and resources for traditional 
purposes. The analysis of a particular VC may be applicable or used to support more than one 
subparagraph of section 5.  

Examples: The analysis of fish assessed under 5(1)(a)(i) can provide information relevant to 
the analysis on the ability of Aboriginal peoples to practice fishing under 5(1)(c)(iii).  

An Aboriginal practice such as trapping may be assessed both as a current use of lands and 
resources for traditional purposes under 5(1)(c)(iii) and as being part of socio-economic 
conditions under 5(1)(c)(i).  

http://www.ceaa-acee.gc.ca/default.asp?lang=en&n=B82352FF-1&offset=&toc=hide
http://www.ceaa-acee.gc.ca/default.asp?lang=en&n=B82352FF-1&offset=&toc=hide
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Building on the information gathered from the scoping, this step of the assessment should 
include: 

 A description of baseline conditions for the current use of lands and resources for 
traditional purposes;  

 An assessment of how the potential changes to the environment caused by a designated 
project may affect the current use of lands and resources for traditional purposes;  

 An assessment of how malfunctions or accidents related to the designated project may 
affect the current use of lands and resources for traditional purposes; and 

 The consideration of potential cumulative effects.  

Establishing baseline 

Baseline conditions refer to present-day conditions, prior to implementation of the designated 
project. These conditions may not be fully representative of the variations in natural conditions, 
due to natural variability, historical shifts, or effects from other human activity. 

Spatial and temporal boundaries inform the establishment of baseline environmental conditions. 
Baseline conditions should be provided for each VC potentially affected in sufficient detail to 
enable the identification of how the designated project could affect the VCs and an analysis of 
those effects. Aboriginal groups may request to be involved in the gathering of baseline 
information. Practitioners should indicate how input from Aboriginal groups was used in 
establishing the baseline conditions.  

Based on the scope of the assessment, some of the baseline information that may be described 
and characterized includes: 

 access and travel routes for conducting traditional practices; 

 location of hunting camps, cabins and traplines; 

 traditional uses currently practiced or practiced in recent history; 

 presence of cultural or spiritual sites; 

 frequency, duration or timing of traditional practices;  

 geographic areas where fish, wildlife, birds, plants or other natural resources are 
harvested; and 

 historic context about the state of the factors above.  

Data collection and/or generation are important components of an analysis of environmental 
effects. At times, it may be challenging to obtain or generate data to support the analysis. 
Potential environmental effects should be considered in the analysis even when there is little 
supporting data or there is predictive uncertainty so that the EIS can present the most complete 
picture of the potential environmental effects. In all cases, uncertainties and assumptions 
underpinning an analysis should be described and information sources clearly documented. 

Interviews and questionnaires can be used to collect baseline data. Regardless of the methods 
used or the level of the Aboriginal community’s involvement in the gathering of baseline 
information, cultural sensitivities should be taken into account.  

When dealing with confidential information, some considerations to take into account include: 
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 sharing only information relevant to environmental effects; 

 summarizing specific information into general conclusions; 

 describing specific sites (e.g., harvesting and hunting locations) in a more general way so 
that specific locations are not revealed (e.g., highest concentration of use is within X 
kilometers of designated project); and 

 when mapping sensitive locations, sharing information only with necessary and 
appropriate parties. 

As indicated in table 1, activities, resources and locations are three elements that form an 
integral part of the current use of lands and resources for traditional purposes. When analysing 
potential effects, it may be useful to consider the interaction between all three elements in 
selecting appropriate VCs and assessing potential effects of changes to the environment on 
these VCs.  

Table 2 provides examples of how changes to the environment may affect the current use of 
lands and resources for traditional purposes, as well as examples of measures that may be 
used to mitigate these effects.  

Table 2: Examples of how changes to the environment may affect the current use of lands and 
resources for traditional purposes, as well as measures to mitigate these effects. 

Change in the 
Environment 

Potential effects on the 
Current Use of Lands and 
Resources for Traditional 

Purposes 

Mitigation measures 

Introduction of herbicides 
or pesticides along a 
transmission line. 

 

 Reluctance to pick berries 
and gather food plants from 
areas where herbicides or 
pesticides have been used. 

 Avoiding or minimizing the 
use of herbicides and 
pesticides near locations of 
plants of importance to 
Aboriginal groups. 

Influx of project workers 
in designated project 
area.  

 Greater pressure on species 
used by Aboriginal groups. 

 Instituting a hunting ban for 
employees to prevent 
additional hunting pressures.  

 Prohibiting workers and 
contractors from fishing in 
Aboriginal preferred fishing 
sites. 

Road construction 
creates new rights of 
way, increasing access 
and traffic to previously 
remote area. 

 Increased mortality of 
ungulates, which may affect 
hunting. 

 Setting speed limits for 
vehicles that reduce the 
potential for vehicle-wildlife 
collisions.  
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The methodologies and methods used to predict environmental effects must be clearly 
described. With this information, reviewers will be able to examine the analysis and the rationale 

Destruction of wetlands 
supporting moose and 
migratory birds. 

 Reduced harvest of meat for 
food, and increased travel 
due to changes in moose 
and migratory bird 
abundance and distribution.  

 Requiring selection and 
design of wetland 
compensation sites to take 
into account opportunities to 
provide for current use 
activities. 

Loss of land due to 
project footprint. 

 Loss of ceremonial/sacred 
sites for transmittal of culture 
through teachings and 
storytelling. 

 Adjustment of the designated 
project footprint (or parts of 
it) to avoid sensitive areas 
such as those which are 
known to be used for 
ceremonial purposes by 
Aboriginal peoples. 

Decline in water quality 
from leaching of tailing 
storage facility. 

 Permanent loss of area 
traditionally used as a source 
of drinking water around 
trails, cabins and camps. 

 Maintain water quality in a 
given area by capturing 
runoff, using mitigation 
measures for seepage and 
using collection wells. 

Increased noise levels 
due to mine operation. 

 Disturbance of waterfowl 
hunted by Aboriginal 
peoples, requiring Aboriginal 
peoples to change their 
hunting practices. 

 Reducing noise (e.g., 
helicopter and all-terrain 
vehicle travel) on certain 
parts of the land during 
waterfowl hunting seasons. 

Construction of a hydro-
electric dam.  

 Loss of access to an 
Aboriginal fishery. 

 Developing a fish habitat 
compensation plan for 
Aboriginal fisheries that 
includes: fish passage 
restoration, enhancement of 
tributaries through barrier 
removal, riparian planting 
and upgrading of a hatchery. 

Destruction of land.   Loss of forage areas 
compromises ability to raise 
domesticated animals for 
food (livestock) and travel 
(horses).   

 Restore the designated 
project site in such a way as 
to re-establish forage areas. 

Increased marine traffic.  Disruption of traditional 
navigation routes used for 
recreation, travel to other 
communities and marine 
harvesting. 

 Adjust the timing, speed and 
routing of marine traffic to 
minimize disturbance to 
Aboriginal peoples.  
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supporting the conclusions reached. Any assumptions or conclusions based on professional 
judgment should be clearly identified and described.  

The assessment of cumulative effects on the current use of lands and resources for traditional 
purposes must consider how other physical activities act cumulatively to affect an Aboriginal 
group’s ability to use the lands and resources for various purposes such as fishing, hunting and 
trapping, and spiritual and cultural practices. 

Step 3: Mitigation  

Technically and economically feasible measures that would mitigate any significant adverse 
environmental effects must be identified. Mitigation of environmental effects can take two forms: 

 Elimination, reduction or control of a designated project's environmental effects is 
preferred. 

 Where this is not possible, restitution for any damage to the environment caused by the 
environmental effects should be considered (e.g., replacement, restoration, 
compensation). 

Consultations and ATK can help inform the appropriate and desired measures to avoid or 
mitigate the adverse environmental effects. 

Table 2 presents examples of measures that may be used to mitigate the effects of any 
changes to the environment on the current use of lands and resources for traditional purposes.  

The views of affected Aboriginal groups on mitigation should be considered and included in the 
EIS. This could assist in ensuring that the environmental effects on the current use of land and 
resources for traditional purposes are at an acceptable level for the community.  

Engaging Aboriginal groups is particularly important when practitioners are considering alternate 
sites as a form of mitigation. Aboriginal peoples have strong connections to specific lands, and 
therefore, even if similar lands and resources are located in a nearby region, their practices may 
not be adaptable or readily reproduced elsewhere.  

Information on past, existing and future physical activities may help identify appropriate 
mitigation measures for the current use of lands and resources for traditional purposes.  

Step 4: Significance  

An EA must consider the significance of any adverse environmental effects that are likely to 
result from a designated project after taking into account the implementation of any mitigation 
measures, including a consideration of the level of effectiveness of mitigation measures and any 
uncertainties associated with them.  

Significance predictions in relation to the effects of any changes to the environment on the 
current use of lands and resources for traditional purposes should be clearly presented and 
rationalized against defined criteria consistent with the Agency's Operational Policy Statement 
Determining Whether a Designated Project is Likely to Cause Significant Adverse 

https://www.ceaa-acee.gc.ca/default.asp?lang=En&n=363DF0E1-1
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Environmental Effects under the Canadian Environmental Assessment Act, 2012 
(November 2015), or any future updates made to this document. 

As shown in table 3, there are various considerations in the determination of the significance of 
potential adverse environmental effects on the current use of lands and resources for traditional 
purposes. 

Table 3: Examples of considerations in determining significance for the current use of lands 
and resources for traditional purposes. 

Criteria Consideration 

Magnitude  What is the amount of change in a measurable parameter relative 
to baseline conditions or to other targets? 

 What proportion of an Aboriginal group’s harvest will be 
affected if a flock of Canada geese migratory pattern is 
altered or relocate due to designated project activities?  

Geographic extent  What is the spatial area over which the environmental effect 
occurs? 

 Will water pollutants only affect Aboriginal fishing sites 
proximal to the designated project area or will they affect 
sites further downstream?    

Timing, Frequency and 
Duration  

When does the effect occur?  How often will the effect occur? Will 
these occurrences be short or long term? 

 Will project-related noise disturb caribou herds so that 
hunting by Aboriginal peoples is affected throughout the 
lifecycle of the designated project? Does the noise cause 
caribou to move from the area consistently or persistently? 
Or does the noise occur rarely so that caribou hunting is 
only affected once in a while?    

Reversibility Will the VC recover from the effect? 

 Are effects temporary, such as the loss of access during 
construction and operation to a plant gathering site 
(reversible) or permanent, such as the destruction of a 
culturally modified tree (irreversible)?  

The context within which environmental effects occur should be taken into account when 
considering criteria in relation to the current of lands and resources for traditional purposes, as it 
may help better characterize whether adverse effects are significant. 

Other criteria may also be considered provided that they are described and a rationale for their 
use is documented. The extent to which an individual criterion will influence the determination of 

https://www.ceaa-acee.gc.ca/default.asp?lang=En&n=363DF0E1-1
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significance will vary depending on the VC under consideration, the nature of the project and its 
potential environmental effects, as well as the context. 

As each Aboriginal group is unique, the circumstances which may cause a significant effect on 
the current use of lands and resources for traditional purposes should be examined on a case-
by-case basis.  

Example: A wildlife species may be a steady part of one Aboriginal group’s diet, while for 
another Aboriginal group it is used far less frequently for ceremonial purposes. 

Approaches and suggestions made by Aboriginal peoples concerning how the significance of 
environmental effects may be determined should be considered. In addition, early discussion 
about significance can assist in considering potential benchmarks for significance. 

Determination of significance should consider project-specific environmental effects and 
cumulative environmental effects. Residual effects from past, present, and future physical 
activities, when assessed individually, can be seen as minimal. However, when assessed 
together, the incremental effects may be significant. Therefore, a determination of significance 
should assess how the practices and uses of the lands and resources have been and will be 
affected cumulatively. 

Step 5: Follow-up  

The objectives of a follow-up program are to verify the accuracy of the EA and determine the 
effectiveness of any mitigation measures that have been implemented. 

The results of a follow-up program can help determine the need for adaptive management to 
respond to unforeseen adverse effects or to change existing measures if necessary. 

The design of a follow-up program should identify the current use of lands and resources for 
traditional purposes of concern and specific indicators that will be used to measure whether the 
actual environmental effects resulting from the designated project occur as predicted in the EA 
and that mitigation measures are effective.    

Examples: Indicators could include camp usage; wildlife presence or migration patterns, usage 
of hunting and navigation routes; hunting, trapping and fishing capture rates, and quantity of 
land and/or resources available for use for hunting, fishing or gathering.  

Indicators can also be useful for planning follow-up programs for the assessment of cumulative 
effects.   

Follow-up programs present an opportunity to make best use of the participation of Aboriginal 
groups on the affected territory during the implementation of the program.  

To help determine the follow-up program, additional guidance is available through the 
Operational Policy Statement published by the Agency on Follow-up Programs under the 
Canadian Environmental Assessment Act (December 2011), or any future updates to this 
document. 

http://www.ceaa.gc.ca/default.asp?lang=En&n=499F0D58-1
http://www.ceaa.gc.ca/default.asp?lang=En&n=499F0D58-1
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1.0  Purpose 
This document supports the implementation of Canadian Environmental Assessment Act, 2012 
(CEAA 2012) provisions related to determining whether a designated project is likely to cause 
significant adverse environmental effects. Specifically, it provides guidance on how to apply the 
provisions when the Canadian Environmental Assessment Agency (the Agency) is the 
responsible authority. 

The document informs the preparation of Agency documents such as the Environmental Impact 
Statement (EIS) Guidelines and the Environmental Assessment (EA) report. It is intended to 
support proponents of designated projects in the preparation of an EIS, in conjunction with other 
Agency policy and guidance instruments. It also provides direction to Agency employees 
throughout the EA of a designated project in their interactions with those engaged in federal 
EAs, such as proponents, review panel members, federal authorities, other jurisdictions, 
Aboriginal groups and the public.  

2.0  Application 

This document is intended for use in an EA of a designated project for which the Agency is the 
responsible authority, including EAs by review panel. 

When the National Energy Board (NEB) is the responsible authority, direction and guidance can 
be found in the NEB filing manual. Applicants seeking guidance on nuclear projects should refer 
to the Canadian Nuclear Safety Commission’s regulatory framework. 

The term “project” refers to designated projects under CEAA 2012 for which the Agency is the 
responsible authority, and “project EA” refers to the EA of designated projects conducted under 
CEAA 2012 for which the Agency is the responsible authority.  

Throughout the document, the term "environmental effects" refers to environmental effects as 
described in section 5 of CEAA 2012. 

This guidance replaces the Agency’s 1994 Reference Guide: Determining Whether a Project is 
Likely to Cause Significant Adverse Environmental Effects and is for application under CEAA 
2012. The 1994 reference guide will continue to apply for project EAs initiated under the former 
Canadian Environmental Assessment Act and are being completed under the transitional 
provisions of CEAA 2012. 

3.0  Relevant Provisions of CEAA 2012 
Section 5 of CEAA 2012 describes the environmental effects that must be considered in the 
implementation of the legislation.  

Section 19 specifies the factors to be taken into account in the EA of a designated project, 
including the environmental effects described in section 5 and the significance of these effects. 
This includes cumulative environmental effects that are likely to result from the designated 
project in combination with other physical activities that have been or will be carried out, as well 
as environmental effects of accidents and malfunctions that may occur in relation to the 
designated project. Section 19 also requires that the EA of a designated project take into 
account mitigation measures that are technically and economically feasible and that would 
mitigate any significant adverse environmental effects. 

http://laws-lois.justice.gc.ca/eng/acts/c-15.21/index.html
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For projects where the Agency is the responsible authority, subsection 52(1) requires the 
Minister of the Environment (the Minister) to decide if, taking into account the implementation of 
any mitigation measures the Minister considers appropriate, the project is likely to cause 
significant adverse environmental effects referred to in section 5. Should the Minister decide 
that a project is likely to result in significant adverse environmental effects, subsection 52(2) 
calls for referral to the Governor in Council for a decision on whether those effects are justified 
in the circumstances. 

As per section 54 of CEAA 2012, the Minister must issue an EA decision statement to the 
proponent of a designated project. The decision statement includes the decision of whether 
significant adverse effects are likely to occur and any conditions, established under section 53 
with which the proponent must comply. 

4.0  Determination of Significance under CEAA 2012 
Determining whether a project is likely to cause significant adverse environmental effects (often 
referred to as determination of significance) is central to the practice of project EA. The 
determination of significance includes considering whether the predicted environmental effects 
are adverse, significant and likely. A proponent, the Agency or a review panel may make a 
determination of significance in the course of a project EA. Such determinations of significance 
are separate from, but may inform, the decision made by the Minister under subsection 52(1) of 
CEAA 2012.  

When a project is predicted to have adverse environmental effects, as defined in section 5 of 
CEAA 2012, the EA examines whether the project is likely to cause significant adverse 
environmental effects after taking into account the implementation of technically and 
economically feasible mitigation measures.  

This OPS describes how the determination of significance is nested within the environmental 
assessment framework (EA framework) and explains the approach recommended by the 
Agency for reaching a determination on significance. Guidance is also provided on information 
requirements, documentation needed to support the determination of significance and on roles 
relative to decision-making. 

 Environmental Assessment Framework 

Environmental effects are commonly identified by comparing the current state (health, status or 
condition) of a Valued Component (VC) to the predicted future state of the VC with the project in 
place.  VCs are selected to focus the assessment of section 5 environmental effects, taking into 
account direction provided by the Agency, or in the case of an EA by review panel, by the 
Agency or the Minister.  

The information collected and considered for each VC (including information from Aboriginal 
communities and the public) is processed through the EA framework. This iterative framework 
consists of the following steps: scoping, analysis, mitigation, significance, and follow-up (further 
described in Appendix 1). 

The determination of whether a project is likely to cause significant adverse environmental 
effects (step 4 in the EA framework) relates to the residual adverse environmental effects. A 
residual adverse environmental effect is an adverse environmental effect of a project that 
remains, or is predicted to remain, after mitigation measures have been implemented. 
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Significance is determined for each residual adverse environmental effect using VCs to focus 
information gathering on each effect.  

Proponents are expected to determine whether their project is likely to cause significant adverse 
environmental effects in their EIS with respect to the residual adverse environmental effects. 
This requirement is outlined in the EIS Guidelines issued by the Agency for each project EA. 

Such determinations must be made for project-specific effects and for any cumulative 
environmental effects. Both of these determinations, documented in the EA report or panel 
report, are taken into account in the decision made by the Minister under section 52 of CEAA 
2012.  

The determinations must take into account uncertainties. All project EAs involve some level of 
uncertainty, and observed results will often deviate, to some degree, from predictions made in 
the EA. Uncertainty could be related to a number of factors such as: project design and 
components, baseline environmental conditions, VC response, effectiveness of mitigation, 
overall scope of effects, and natural and human causes of accidental events.  

The level of effort applied to the determination of significance is established on a case-by-case 
basis using the same factors as the overall EA, i.e.: 

• the characteristics of the project;  
• the potential environmental effects;  
• the state (health, status or condition) of VCs that may be impacted by the 

environmental effects;  
• the potential for mitigation and the extent to which mitigation measures may address 

potential environmental effects; and,  
• the level of analysis required to address issues raised by Aboriginal groups or the 

public. 

5.0  Approach  
This approach is nested within the significance step of the EA framework (see Appendix 1, step 
4) 

The recommended approach to determining if a designated project is likely to cause significant 
adverse environmental effects consists of three stages: 

• Stage 1: Determining whether the residual environmental effects are adverse; 

• Stage  2: Determining whether the residual adverse environmental effects are 
significant; 

• Stage 3: Determining whether the significant adverse environmental effects are likely. 

This approach is carried out for each potential environmental effect.  

Stage 1: Adverse 

Only residual environmental effects that are adverse are considered in the determination of 
significance under CEAA 2012. Identification of these effects is the result of the scoping, 
analysis and mitigation steps of the EA framework (steps 1-3 in Appendix 1). The identification 
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of residual adverse environmental effects applies to the full life cycle of the project: construction, 
operation, decommissioning and abandonment of the project.  

An adverse environmental effect can be described in qualitative or quantitative terms. Examples 
of adverse environmental effects for generic VCs that may be linked to section 5 of CEAA 2012 
are listed below. 

Examples:  

Loss of fish or fish habitat  

Migratory bird mortality 

Decline in the health, status, or condition of marine plants 

Reductions in species diversity or abundance of marine animals 

Reduction in air quality on federal lands or in another province during project operation 

Loss of, or damage to, habitats, including habitat fragmentation that would affect the current use 
of lands and resources for traditional purposes by Aboriginal peoples 

Negative impacts on human health, such as contamination of country food relied upon by 
Aboriginal peoples  

Loss of, or damage to, physical and cultural heritage resources of Aboriginal peoples (e.g., 
changes to sites of cultural importance) during project construction 

Loss of, or damage to, Aboriginal historical, archaeological, paleontological, or architectural 
resources  
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Stage 2: Significant 

This stage involves considering if the residual adverse environmental effects identified in stage 
1 are significant for each potentially affected VC.   

Key criteria (further described in Appendix 2) that should be considered in this stage include:  

• Magnitude; 
• Geographic extent; 
• Timing; 
• Frequency; 
• Duration; and 
• Reversibility. 

 
Other criteria may also be considered provided that they are described and a rationale for their 
use is documented. In the case of a proponent seeking to ensure proper documentation of such 
project-specific criteria, discussion with Agency staff is recommended.  

The extent to which an individual criterion will influence the determination of significance will 
vary depending on the VC under consideration, the nature of the project and its potential 
environmental effects, as well as the context.  

Example: A migratory bird may interact with the construction phase of a project during a short 
period of time every year and within a small portion of its habitat. If the interaction occurs during 
its breeding period and in its breeding habitat, it may be more harmful than an interaction 
occurring during other times of the year or in other parts of its habitat.  

The ecological and social context within which potential environmental effects may occur should 
be taken into account when considering the key criteria above in relation to a particular VC, as 
the context may help better characterize whether adverse effects are significant. For example, 
information on the context is useful when it reveals:  

• a unique characteristic of the area (e.g., proximity to park lands, ecologically critical or 
fragile areas, valuable heritage resources); 

• unique values or customs of a community that influence the perception of an 
environmental effect (including cultural factors);  

• a VC that is important to the functioning of an ecosystem, ecological community or 
community of people; or 

• a VC for which a target has been established. 
 
Activities over the life-cycle of the project should be considered. For example planned 
decommissioning activities may influence the criteria. As well, it is important to note that the 
environmental effects may extend beyond the period of physical interaction between the 
project activity and VC. 
 

Stage 3: Likely 

The determination of likelihood is based on consideration of probability and uncertainty, and is 
considered only when it is established through stage 2 that one or more predicted residual 
adverse effects are significant.  
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The probability of an environmental effect occurring may be based on knowledge and 
experience with similar past environmental effects. The full life cycle of a project, including its 
various stages and lifespan, should also be considered in determining the probability of 
occurrence of an effect.  

6.0  Implementation Guidance 
The following guidance is provided to assist in clarifying information requirements, 
documentation, and how the determination of significance informs decision-making. 

Information requirements 

The Agency issues EIS Guidelines to proponents specifying the nature, scope and extent of the 
information and analysis required for the preparation of the EIS. In an EA by review panel, the 
Minister determines the scope of the factors to be taken into account. The Agency, Minister or 
review panel may also issue information requests to a proponent seeking additional clarification, 
the collection of information, and the undertaking of studies, if necessary. 

Community knowledge and Aboriginal traditional knowledge can contribute to the determination 
of significance. The public and Aboriginal groups can provide information, offer a different 
interpretation of the facts or question the conclusions put forward during an EA process.  

EA practitioners should use qualitative or quantitative information in determining the confidence 
level associated with a prediction that supports the determination of significance, e.g. the range 
within which a predicted value lies within a stated degree of probability.   

Documentation 

Practitioners are expected to develop clear descriptions of what would be considered a 
significant adverse environmental effect on a VC. The determination of significance should be 
presented in a rational, defensible way, and the reasons for the determination should be clearly 
documented, including the following: 

• A residual environmental effect should take into account the predicted effectiveness of 
proposed mitigation measures and any uncertainties associated with these measures. 

• Practitioners should submit analysis of each of the key criteria presented in Appendix 2, 
as well as any other criteria used in the determination of significance. A rationale must 
be presented if a particular criterion is deemed not relevant.  

• The analysis of likelihood of the significant adverse environmental effects should provide 
sufficient detail, to substantiate how conclusions were reached.  

• The degree of scientific uncertainty related to the data and methods used within the 
framework of the environmental analysis should be described.  

Decision-making: Roles and Responsibilities 

The proponent is responsible for providing the necessary information to assess significance and 
to provide conclusions on determination of significance. This is done through the EIS, as well as 
subsequent responses to information requirements, where applicable. 
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The Agency or review panel examines the proponent’s information and conclusions on 
determination of significance, as well as other perspectives on significance received during the 
EA process. The Agency or review panel then outlines its rationale and conclusions on 
determination of significance in the EA report or the panel report. These conclusions may align 
with, or may differ from, those presented by the proponent.  

The EA report or panel report is considered by the Minister in making the decision under 
subsection 52 (1) of CEAA 2012.  
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Appendix 1: Environmental Assessment Framework 

Step 1: Scoping 

Identification of the initial focus of an environmental assessment including: the identification of 
VCs, potential environmental effects, and spatial and temporal boundaries; and the examination 
of other physical activities that may contribute to cumulative environmental effects. 

Step 2: Analysis  

Data collection or generation through means such as surveys, literature reviews, on-site testing, 
community knowledge and Aboriginal traditional knowledge, and a clear description of methods 
used to predict environmental effects. 

Step 3: Mitigation 

Identification of technically and economically feasible measures to mitigate any significant 
adverse effects by reduction, elimination or control or, when these forms of mitigation are not 
possible, restitution measures such as replacement, restoration or compensation. 

Step 4: Significance 

Development of conclusions about whether a project is likely to result in significant adverse 
effects, taking into account the implementation of any mitigation measures.  

Step 5: Follow-up  

Development of a program to verify the accuracy of the EA of a designated project and/or the 
effectiveness of mitigation measures. 
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Appendix 2: Key Criteria for Determination of Significance 
As outlined in stage 2 of the approach for determining significance, in addition to the criteria 
outlined below, EA practitioners should also consider the ecological and social context within 
which the potential residual adverse environmental effect may occur, in determining 
significance.  

Magnitude 

Magnitude refers to the amount of change in a measurable parameter relative to baseline 
conditions or other standards, guidelines or objectives (e.g., proportion of species habitat 
affected, number of lost hunting days).  

The magnitude of an environmental effect should be expressed in measureable or quantifiable 
terms, whenever possible. There may be multiple measureable parameters relevant to a VC. 
When using quantitative or qualitative descriptions of magnitude, clear definitions of terms 
should be provided. The definition of these terms may vary according to the VC under 
consideration. For example, if using categories such as “low”, “moderate” or “high” each 
category should be clearly defined, and the rationale for identifying an environmental effect as 
being a low, moderate or high magnitude should be clearly documented.  

Some considerations that may influence the evaluation of the magnitude of an effect include: 

• natural variability, normal fluctuations, or shifts in baseline conditions; 

• scale at which magnitude is considered (for example, the percentage of a population 
affected may represent 80% at a local level and 5% at the regional level);  

• resiliency of the VC and surrounding area to change (for example, considering whether 
especially vulnerable segments of the VC are affected); and 

• whether the VC has already been adversely affected by other physical activities or 
natural change. 

Geographic extent  

Geographic extent refers to the spatial area over which the environmental effect is predicted to 
occur. Typical qualitative scales for characterizing geographic extent include site specific, local, 
regional, provincial, national or global. Prediction of the geographic extent should be quantitative 
whenever possible (e.g. hectares of habitat change). The traditional territories of potentially 
affected Aboriginal groups should be considered where relevant. 

Depending on the VC, it may be important to take into account the extent to which adverse 
environmental effects caused by the project may occur in areas far removed from it (e.g. the 
long-range transportation of atmospheric pollutants).  
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 Timing  

Timing considerations should be noted when it is important in the evaluation of the 
environmental effect (e.g. when the environmental effect could occur during breeding season, or 
during a period of species migration through the area). It may also be relevant to discuss 
variation in timing of project activities, such as reservoir level fluctuations, and how that may 
cause varying environmental effects.  

For non-biophysical environmental effects, it is important to take into account seasonal aspects 
of land and resource use and whether timing is related to Aboriginal spiritual and cultural 
considerations.  

Frequency  

Frequency describes how often the environmental effect occurs within a given time period (e.g., 
alteration of aquatic habitat will occur twice per year).  

Frequency should be described using quantitative terms where possible, such as daily, weekly 
or number of times per year. It may also be described qualitatively as rare, sporadic, 
intermittent, continuous, or regular. If using qualitative terms, these should be defined for each 
VC.  

Duration  

Duration refers to the length of time that an environmental effect is discernible (e.g. day, month, 
year, decade, permanent). This can refer to the amount of time required for the VC to return to 
baseline conditions, through mitigation or natural recovery (e.g. vegetation re-colonization, 
return of wildlife to an area where habitat was avoided due to disturbance).  

The duration of the environmental effect may be longer than the duration of the activity that 
caused the environmental effect. For example, the discharge of a substance into a water body 
may occur only during operation of a project, but the environmental effect to aquatic biota may 
last beyond the operational lifespan of the project. In this example, if the discharge is continuous 
throughout operation and results in reduced fish populations, then the frequency of the 
environmental effect is continuous and the duration spans operation and post-operation up to 
the point where fish populations return to baseline.  

Environmental effects may not occur immediately following the activity causing them, but these 
effects still need to be considered. For example when a new reservoir is created there will be a 
delay before increases in methyl mercury concentrations occur in fish. Similarly, the effect on   
the intergenerational transfer of knowledge in an Aboriginal community may not be observed for 
many years after a project disrupts a specific traditional use of the land. 

Reversibility 

A reversible environmental effect is one where the VC is expected to recover from the 
environmental effects caused by the project. This would correspond to a return to baseline 
conditions or other target (e.g., a population management objective, remediation target), 
through mitigation or natural recovery within a reasonable timescale.   
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Reversibility is influenced by the resilience of the VC to imposed stresses and the degree of 
existing stress on that VC.  
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Purpose 

The Operational Policy Statement (OPS) aims to ensure that the Canadian Environmental 
Assessment Act, 2012 (CEAA 2012) requirements related to the purpose of a designated 
project and alternative means of carrying out the designated project are met in all environmental 
assessments (EAs) for which the Canadian Environmental Assessment Agency (the Agency) is 
the responsible authority. 

The OPS sets out the general requirements and approach to address the purpose of a 
designated project and alternative means of carrying out the designated project under CEAA 
2012 when the Agency is the responsible authority.  

The OPS informs the preparation of directives by the Agency, such as the Environmental Impact 
Statement (EIS) Guidelines. The OPS serves as core guidance to project proponents. It 
provides direction to Agency employees in their interactions with those engaged in federal EA, 
such as proponents, federal authorities, other jurisdictions, Aboriginal groups and the public, 
throughout the EA of a designated project. 

Application  

In the OPS, "project EA" means the EA of a designated project under CEAA 2012. Throughout 
the OPS, the term "environmental effects" refers to environmental effects as described in 
section 5 of CEAA 2012.  

The OPS should be used to inform the preparation of the EIS Guidelines and EIS for a 
designated project. It should be used in conjunction with other Agency policy and guidance 
instruments.  

For application under CEAA 2012, this OPS replaces the Agency’s OPS entitled, Addressing 
"Need for", "Purpose of", "Alternatives to" and "Alternative Means" under the Canadian 
Environmental Assessment Act, which had been updated in 2007.  

The 2007 OPS will continue to apply for project EAs initiated under the Canadian Environmental 
Assessment Act that are being completed pursuant to the transitional provisions of CEAA 2012. 

Relevant Provisions of CEAA 2012 

CEAA 2012 aims to protect components of the environment that are within federal legislative 
authority from significant adverse environmental effects caused by a designated project. In 
addition, CEAA 2012 ensures that a designated project is considered in a careful and 
precautionary manner to avoid significant adverse environmental effects, when the exercise of a 
power or performance of a duty or function by a federal authority under any Act of Parliament is 
required for the designated project to be carried out.  

Section 19 of CEAA 2012 identifies factors to be considered in the EA of a designated project, 
including:  

 the “purpose of” the designated project, as per paragraph 19(1)(f); and 
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 “alternative means” of carrying out the designated project, as per paragraph 19(1)(g). 

With respect to the latter, alternative means considered in a project EA must be technically and 
economically feasible. The project EA must address the environmental effects as defined under 
section 5 of CEAA 2012 for each of these alternative means. 

Section 5 of CEAA 2012 describes the environmental effects that must be considered in the 
implementation of the legislation, including changes to the environment and effects of changes 
to the environment. Paragraph 19(1)(a) clarifies that environmental effects include cumulative 
environmental effects and environmental effects of accidents and malfunctions. 

A project EA must address other factors laid out in section 19 of CEAA 2012. For example, 
factors related to determining the significance of environmental effects, selecting mitigation 
measures and implementing a follow-up program are also considered for the one or many 
alternative means brought forward for decision making. Community knowledge and Aboriginal 
traditional knowledge may also be taken into account in the project EA. 

Considerations in Addressing the “Purpose of” the Designated Project 

The purpose of the designated project is defined as the rationale or reasons for which the 
designated project would be carried out from the proponent’s perspective. It conveys what the 
proponent intends to achieve by carrying out the designated project. It is often described 
concisely in terms of: 

 the problems that the project is intended to address (for example, resolving a supply 
gap);  

 the opportunities that the project is designed to seize (for example, achieving growth 
potential);  

 the manner in which the project relates or contributes to broader private or public 
sector policies, plans or programs (for example, contribution to an energy efficiency 
plan); and/or, 

 any other objectives of the proponent in carrying out the project (for example, 
increasing the productivity of a business line).  

The information regarding the purpose of the designated project should be sufficient to provide 
context for public and technical comment periods during the project EA, and ultimately to allow 
the decision maker to understand the purpose of the designated project. Should a Governor in 
Council decision subsequently be required, it may also help inform whether significant adverse 
environmental effects would be justified in the circumstances. 

Considerations in Addressing “Alternative Means” of the Designated Project 

“Alternative means” are the various technically and economically feasible ways under 
consideration by the proponent that would allow a designated project to be carried out. Identified 
by the proponent, the alternative means include options for locations, development and/or 
implementation methods, routes, designs, technologies, mitigation measures, etc. Alternative 
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means may also relate to the construction, operation, expansion, decommissioning and 
abandonment of a physical work. 

The alternative means should be considered by the proponent as early as possible in the 
planning of a designated project, even before the beginning of the EA process by a responsible 
authority. The Agency recognizes that projects may be in the early planning stages when project 
descriptions are being prepared. In many cases, proponents have not made final decisions 
concerning the placement of project infrastructure, the technologies to be employed or other 
options that may exist for various project components. In these situations, project proponents 
are strongly encouraged to describe the various options available, and their associated 
environmental effects, within the project description. This will allow the Agency to set direction in 
the EIS Guidelines regarding which alternative means should be addressed in the EIS, where 
appropriate, and will avoid unnecessary delays at a later stage of the project EA. Project 
proponents should contact the Agency for further guidance in this area prior to the submission 
of the project description. 

Once an EA has commenced, the approach and level of effort applied to addressing alternative 
means is established on a project-by-project basis, taking into consideration: 

 the characteristics of the project; 

 the environmental effects associated with the potential alternative means; 

 the health or status of valued components (VCs) that may be impacted by the 
alternative means; 

 the potential for mitigation and the extent to which mitigation measures may address 
potential environmental effects; and, 

 the level of concern expressed by Aboriginal groups or the public. 

EA documentation must clearly explain and justify the methodologies that have been used to 
address alternative means. At any step during the alternative means analysis, the proponent 
may consider community knowledge and Aboriginal traditional knowledge. 

Considering the alternative means of carrying out the designated project  should include the four 
steps described below: 

Step 1: Identify technically and economically feasible alternative means  

To identify and describe the technically and economically feasible alternative means to carry out 
the designated project, the proponent should: 

 Develop criteria to determine the technical and economic feasibility of the alternative 
means.  

Examples of technical criteria could include use of energy, mode of operation, 
performance, supporting infrastructure, schedule and risks. Examples of economic 
criteria could consist of a comparison of cost estimation and forecasted revenues.  

 Identify and describe the alternative means from the proponent’s perspective.  
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The description of the alternative means must be in sufficient detail to establish how 
to assess them relative to the criteria developed for determining their technical and 
economic feasibility, as well as to support the analysis described in Steps 2 to 4.  

 Establish which of these alternative means are technically and economically feasible.  

A qualitative approach may be used to establish how the alternative means relates to 
the criteria, based on evidence and professional judgment. Thresholds or other 
quantitative decision-making tools may also be used, when available and relevant for 
specific criteria. 

 Document the rationale for the alternative means retained for consideration in the 
project EA. 

The rationale must provide sufficient detail for an independent reviewer to assess the 
criteria developed, the nature of the alternative means considered, the approach 
taken to assess these alternative means against the criteria, and the alternative 
means retained for further analysis in Step 2. 

Step 2: List their potential effects on valued components 

Under CEAA 2012, identification of VCs for the project EA is made in relation to section 5 of 
CEAA 2012 and takes into account direction provided by the responsible authority. Analysis is 
then undertaken iteratively to examine which of those VCs should be considered in addressing 
alternative means identified in Step 1 as technically and economically feasible.  

For Step 2, the proponent should: 

 Identify the key VCs potentially affected by each alternative means. 

The end result is an understanding of what VCs should be retained for analysis given 
the nature of the alternative means under consideration. 

 Examine briefly the potential effects on the VCs for each alternative means.  

The intent is to relate the alternative means under consideration with their potential effects on 
key VCs. A full assessment of environmental effects is not necessary at this stage.  

The intent is to develop a sufficient understanding of potential environmental effects of the 
alternative means under consideration to inform the selection of an approach in Step 3 and, 
subsequently, to serve in scoping the assessment of environmental effects in Step 4. 

Step 3: Select the approach for the analysis of alternative means  

Based on information gathered in Step 1 and Step 2, proponents are encouraged to identify a 
preferred means of carrying out the designated project. The preferred means then becomes the 
focus of the project EA, and no further analysis is generally required on other alternative means 
considered in Step 1 or 2. 

In cases where the proponent is not able to identify a preferred means, multiple alternative 
means can be brought forward in the project EA. For efficiency, the proponent is then 
encouraged to identify a scenario that will become the focus of the analysis. The other 
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alternatives would be the object of further analysis only in terms of how they differ from the 
scenario relative to potential effects on VCs. 

Case A: Identifying a preferred means  

To identify a preferred means among the alternative means of carrying out the designated 
project, the proponent should:  

 determine and apply criteria to examine the environmental effects (identified in Step 
2) of the technically and economically feasible alternative means (identified in Step 
1). Examples of criteria are distance to a watercourse or minimization of loss of 
wildlife habitat.  

 compare the alternative means on the basis of environmental effects, as well as 
technical and economic feasibility. Thresholds, governmental standards and public 
concerns may support the criteria used in the comparative analysis; and 

 identify the preferred alternative means based on the relative consideration of 
environmental effects, and of technical and economic feasibility. 

If a preferred means is selected, the analysis and the rationale for the choice should be 
explained from the perspective of the proponent, and be documented in the EIS in sufficient 
detail to provide context for public and technical comment periods during the project EA, and 
ultimately to allow the decision maker to understand the choice. 

Case B:  Bringing forward multiple alternative means 

The proponent can bring forward in the project EA multiple alternative means that are 
technically and economically feasible. The proponent is then encouraged to: 

 identify one scenario on which the analysis will focus; and 

 describe how the other alternative means retained for further analysis differ from this 
scenario. 

The choice of a scenario should be informed by Steps 1 and 2, as well as the consideration of 
whether a preferred means can be identified in Step 3. There are many ways in which such 
scenario can be built.  

The scenario can be selected based on practical criteria such as, likelihood that it will be 
implemented, efficiency in the comparative analysis of alternative means, or ease of 
presentation in an EIS. For instance, selecting a scenario that represents the worst case of 
potential environmental effects would provide increased confidence that the predictions in the 
project EA are applicable to any of the alternative means. 

Step 4: Assess the environmental effects of alternative means 

In the case where a preferred means is chosen by the proponent (Step 3-a), the project EA 
should focus the analysis on the environmental effects of the preferred means. A concise 
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summary documenting Steps 1 to 3 in EA documents will suffice to inform reviewers and the 
decision maker of other alternative means considered by the proponent. 

In the case where the proponent chose to put forward multiple alternative means to carry out the 
designated project (Step 3-b) in the project EA, the following approach is suggested: 

 conduct the analysis of the environmental effects of the scenario; 

 assess the environmental effects of the other alternative means on the basis of the 
consequences of their deviation from the scenario; 

 after consideration of mitigation measures, provide a rationale for determining the 
significance of the environmental effects related to the scenario and to each of the other 
alternatives means. 

For either case, the proponent must provide sufficient information to allow the decision maker to 
decide whether, based on the definition of environmental effects in section 5 of CEAA 2012, the 
designated project is likely to cause significant adverse environmental effects after 
implementing mitigation measures. 

The final implementation of a designated project can vary somewhat from the proposal 
considered during the project EA. In the case where multiple alternative means are brought 
forward, the proponent will be expected to carry out the designated project in a way that is 
consistent with the analysis (e.g. the proponent will implement one of the scenarios that was 
brought forward or within the bounds of the worst case scenario assessed during the EA). 
Similarly, when a preferred means is identified for analysis, variations during implementation are 
acceptable provided that they remain within the bounds of the analysis conducted. In both 
cases, proponents must comply with conditions established in the EA decision statement. 
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Abbreviations Used in the Guidelines 
 
 
ALARA An acronym for “As Low As Reasonably Achievable”, social and economic 

factors being taken into account.  ALARA is a guiding principle in radiation 
protection, and encourages managers to reduce dose levels as much as 
possible, even if they are already meeting allowable levels. 

 
ALI  Annual Limit on Intake 
 
BEIR  (United States National Academy of Science Committee on the) Biological 

Effects of Ionizing Radiation 
 
CNSC  Canadian Nuclear Safety Commission is the federal agency that licenses and 

regulates nuclear facilities and materials.  The CNSC is the successor to the 
Atomic Energy Control Board (AECB). 

 
DC  Dose Coefficient 
 
DRL  Derived Release Limit 
 
DWL  Derived Working Limit 
 
IAEA  International Atomic Energy Agency 
 
ICRP  International Commission on Radiological Protection 
 
NCRP  National Council on Radiation Protection and Measurements 
 
NDR  National Dosimetry Registry 
 
NORM  Naturally Occurring Radioactive Material 
 
PTNSR Packing and Transport of Nuclear Substances Regulations 
 
SCO  Surface Contaminated Object 
 
TDGR  Transportation of Dangerous Goods Regulations 
 
TENORM Technologically Enhanced Naturally Occurring Radioactive Material 
 
UDRL  Unconditional Derived Release Limit 
 
UNSCEAR United Nations Scientific Committee on the Effects of Atomic Radiation 
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Introduction 
  
The Canadian Nuclear Safety Commission (CNSC), formerly the Atomic Energy Control Board 
(AECB), has legislative control of nuclear fuel cycle materials and man-made radionuclides. 
However, naturally occurring radioactive material (NORM) is exempt from CNSC jurisdiction 
except for the import, export and transport of the material. Therefore, jurisdiction over use and 
radiation exposure to NORM rests with each Canadian province and territory. 
 
It has been the practice for companies that encounter challenges associated with NORM to 
seek advice on safety procedures from provincial and territorial regulatory agencies. Such 
advice has been given on an ad hoc basis, leading to inconsistencies in the interpretation and 
application of radiation safety standards across Canada. 
 
The Federal Provincial Territorial Radiation Protection Committee (FPTRPC), a Canadian 
intergovernmental committee established to support federal, provincial and territorial radiation 
protection agencies in carrying out their respective mandates, recognizes that the potential 
radiation hazards from NORM are the same as those from radioactive materials controlled by 
the CNSC. The basic principle of these guidelines is that where workers or the public are 
exposed to additional sources or modes of radiation exposure because of activities involving 
NORM, the same radiation protection standards should be applied as for CNSC regulated 
activities. This applies to situations where NORM is in its natural state and to cases in which the 
concentration of NORM material has been increased by processing.  
 
However, in practice there may also be situations where existing natural background radiation is 
significant quite apart from any activities involving the use of NORM. The issue of whether 
human intervention is required to reduce such natural radiation levels is quite separate from the 
issues discussed in these Guidelines and the reader is referred to ICRP 65 for a discussion of 
when such intervention might be warranted. 
 
To that end, the Canadian NORM Working Group has, on behalf of the FPTRPC, produced the 
Canadian Guidelines for the Management of Naturally Occurring Radioactive Materials 
(NORM). The Guidelines are an extension of the work done by the Western Canadian 
Committee on Naturally Occurring Radioactive Materials (NORM) published in August 1995 as 
the Guidelines for the Handling of Naturally Occurring Radioactive Materials (NORM) in 
Western Canada. (1) The differences between the Canadian Guidelines and the Western 
Canadian Guidelines reflect changes in national and international radiation protection practices 
and consensus standards for NORM classification and management since 1995.  
 
The Canadian Guidelines set out principles and procedures for the detection, classification, 
handling and material management of NORM in Canada, and also include guidance for 
compliance with federal transportation regulations. These Guidelines provide the framework for 
the development of more detailed NORM management practices and guidelines by regulatory 
authorities, affected industries and specific workplaces. A separate section outlines the basic 
science of radioactivity and explains the technical terms and concepts that are used throughout 
the Guidelines. There is also a glossary at the end of the document for quick reference and 
definition. 
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1 NORM as a Radiation Concern  
 
1.1 Definition 
 
NORM is an acronym for naturally occurring radioactive materials, which include radioactive 

elements found in the environment. Long-lived radioactive elements of interest include uranium, 
thorium and potassium, and any of their radioactive decay products, such as radium and radon. 
These elements have always been present in the earth’s crust and within the tissues of all living 
beings. 
  
Although the concentration of NORM in most natural substances is low, higher concentrations 
may arise as the result of human activities. For example, calcium scale precipitated from oil 
recovery brine may contain radium at much greater concentrations than the water source itself.  
The processing of raw materials by many resource-based industries may increase the 
concentration of radioactive substances in those materials, to levels at which special 
precautions are needed for handling, storing, transporting, and disposal of material, by-
products, end-products or process equipment.  

 
1.2 Purpose of the Canadian NORM Guidelines 
 
As NORM is not part of the nuclear fuel cycle, it does not come under the control of the CNSC, 
which licenses and controls radioactive materials associated with the nuclear fuel cycle and 
artificially produced radionuclides. NORM-related activities therefore fall under the jurisdiction of 
the provinces and territories. This has led to inconsistent application of radiation protection 
standards with numerous agencies involved as materials cross jurisdictional boundaries. For 
example, transportation of a NORM material for disposal involves: 
 

 Provincial/Territorial Health, Labour and Radiation Regulatory Agencies for worker and 
public exposure; 
 

 Provincial Environmental Regulatory Agencies for disposal options; 
 

 The CNSC for transport of radioactive material. 

 
 Accordingly, the Guidelines were developed to: 
 

 ensure adequate control of NORM encountered by affected industries; 
 

 harmonize standards; 
 

 reduce jurisdictional gaps or overlap. 

Note: In its legislation, the CNSC uses the term Naturally Occurring Nuclear Substances 

instead of NORM. 
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The basic principle of the Guidelines is that persons exposed to NORM should be subject to the 
same radiation exposure standards that apply to persons exposed to CNSC-regulated 
radioactive materials. No distinction is made regarding the origin of the radiation, whether it is 
NORM in its natural state or NORM whose concentration of radioactive material has been 
increased by processing (Technologically Enhanced NORM or TENORM). However, because of 
the ubiquitous nature of NORM, in dealing with situations where natural radiation is significant 
the cost of any intervention must be taken into account. 
 
A major principle in radiation dose control is that if doses can be reduced by reasonable actions, 
those actions should be taken. As even low doses of radiation exposure may produce harmful 
effects, reducing low doses of radiation may be beneficial. The goal is that doses should be As 
Low As Reasonably Achievable, economic and social factors being taken into consideration. 
This principle is usually referred to by the acronym ALARA. 

 
1.3 Industries with NORM Radiation 
         
There are industries where NORM may be present in amounts sufficient to cause significant 
radiation doses to workers that require the application of radiation protection practices to reduce 
radiation doses. Such industries include: 
 

Mineral Extraction and Processing: NORM may be released or concentrated in a 
process stream during the processing of ore, such as in the phosphate fertilizer industry 
and the abrasives and refractory industries. 
 
Oil and Gas Production: NORM may be found in the liquids and gases from 
hydrocarbon- bearing geological formations. 
 
Metal Recycling: NORM-contaminated materials can be redistributed to other industries 
resulting in the formation of new NORM-contaminated products. 
 
Forest Products and Thermal-Electric Production: mineral ashes left from 
combustion may concentrate small amounts of NORM present naturally in plant 
materials and in coal. 
 
Water Treatment Facilities: fresh or waste water is treated through sorptive media or 
ion-exchange resins to remove minerals and other impurities from the water being 
treated and may release radon (geothermal sources, fish hatcheries). 
 
Tunnelling and Underground Workings: in areas where small amounts of indigenous 
radioactive minerals or gases may be present, such as in underground caverns, 
electrical vaults, tunnels, or sewer systems. 
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1.4 Description and Sources of NORM 

1.4.1 Background Radiation 

 
Life on earth has always been exposed to natural radiation from the environment, also referred 
to as background radiation. The main sources of this radiation are cosmic radiation from the sun 
and outer space, and terrestrial radiation from radioactive elements in the earth’s crust.  A 
common example of terrestrial radiation source is radon gas, which comes from uranium in the 
soil and can accumulate in buildings. 

1.4.2 Radionuclides and Ionizing Radiation  

 
Chemical elements are characterized by the number of protons in the nucleus of their atoms.  
Atoms also contain other “sub-atomic particles” such as neutrons and electrons.  The number of 
protons in the atoms of a given element is constant, but the number of neutrons can differ.  
Atoms of an element that have different numbers of neutrons are called isotopes of that 
element, though they all behave chemically the same way. Isotopes of an element are referred 
to by the name of the element followed by the number of the isotope’s nucleons (protons + 
neutrons). Uranium, for example, always has 92 protons, but it has a number of isotopes 
identified by the number of their nucleons, such as uranium-235 and uranium-238. 
 
Most common isotopes of chemical elements are stable; that is, the balance of protons and 
neutrons in the nucleus of their atoms never changes. In isotopes of some elements, however, 
the balance of protons and neutrons in the atom makes the atom unstable, so it ejects one or 
more particles and excess energy from the nucleus to become more stable.  This process is 
called nuclear disintegration. The particles or high-energy rays are called “ionizing radiation” 
because they ionize, or change the physical and chemical structure of, other atoms of matter 
they pass through. Elements that emit ionizing radiation are called radioactive; in some cases, 
one or more isotopes of an element are radioactive, and are called radioisotopes, or 
radionuclides.   

1.4.3 Half-Life and the Radioactive Decay Series 

 
A radionuclide can be identified by the characteristics of the radiation it emits.  These 
characteristics include the decay rate, or half-life of the radionuclide, and the type and energy of 
radiation emitted. 
 
The rate at which particles are emitted is expressed by the half-life of the radionuclide. The half-
life is the length of time it takes for half of a substance’s atoms to ‘decay’ to a more stable form, 
or to reduce the radioactivity by half.  The half-life can be as short as a fraction of a second or 
as long as billions of years. As a radionuclide decays, it becomes an isotope of another 
element. If this new isotope is also radioactive it decays further. Thus there can develop a 
“decay series.” The two most common NORM decay series are the uranium-238 and the 
thorium-232 series. Figure 1.1 lists the radioisotopes associated with the uranium and thorium 
radioactive decay series and potassium, and also gives the chemical symbol for each element 
and isotope. 
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Table 1.1  
Chemical Symbols and Important Characteristics of the U-238, Th-232 Radioactive Decay 
Series and K-40 
 

 
Uranium 238 Series 

NORM  
Nuclide 

 
Symbol 

 
Half-life 

Major Emissions 

Uranium 238 
238

U 4.5x10
9
 y 

Thorium 234 
234

Th 24.0 d ,  

Protactinium 
234m 

234m
Pa 1.2 m ,  

Uranium 234 
234

U 2.5x10
5
 y ,  

Thorium 230 
230

Th 7.7x10
4
 y ,  

Radium 226 
226

Ra 1.6x10
3
 y ,  

Radon 222 
222

Rn 3.83 d  

Polonium 218 
218

Po 3.1 m  

Lead 214 
214

Pb 27 m ,  

Bismuth 214 
214

Bi 20 m ,  

Polonium 214 
214

Po 1.6x10
-4
 s ,  

Lead 210 
210

Pb 22.3 y ,  

Bismuth 210 
210

Bi 5.01 d 

Polonium 210 
210

Po 138 d  

Lead 206 
206

Pb stable none 

 

Thorium  232 Series 

NORM  
Nuclide 

 
Symbol 

 
Half-Life 

Major Emissions 

Thorium 232 
232

Th 1.4x10
10

 y  

Radium 228 
228

Ra 5.7 y 

Actinium 228 
228

Ac 6.1 h ,  

Thorium 228 
228

Th 1.9 y ,  

Radium 224 
224

Ra 3.7 d ,  

Radon 220 
220

Rn 55.6 s  

Polonium 216 
216

Po 0.15 s  

Lead 212 
212

Pb 10.6 h ,  
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Bismuth 212 
212

Bi 61 m , ,  

Polonium 212 
(65%) 

212
Po 3x10

-7
 s  

Thallium 208 
(35%) 

208
Tl 3.1 m ,  

Lead 208 
208

Pb stable none 

 

Potassium -40 

Potassium 40 
40

K 1.3x 10
9
 y  ,  

 
Key: 
 

Example:       Bismuth 212      
212

Bi      61 m     , , 

212:     Mass number for Bismuth 212 
 
Bi:        Chemical symbol for Bismuth 
 
61 m:    Radioactive half-life of 61 minutes 
 (y = years; d = days; h = hours; 
  m = minutes; s = seconds) 
 

Alpha decay (emission) 

:   Beta decay (emission) 

:   Gamma (emission) 

1.4.4 Radioactive Equilibrium 

 
The final member of a decay series is stable. The first member (the “parent radionuclide”) is 
almost always very long-lived - it has a long half-life. When all the members of a decay series  
(the parent radionuclide and its “progeny”) are “in equilibrium” they all decay at the same rate - 
the rate at which each in turn is being produced - and every radioactive element or radioactive 
progeny in the series has the same amount of radioactivity. If such radioactive material is 
processed chemically or otherwise disturbed, the equilibrium is disrupted. 

1.4.5 Types of Radiation  

 
There are three basic types of radiation that may be emitted by NORM: 

 
 alpha ( ) radiation is made up of heavy, charged particles that cannot penetrate very 

far, even in air. They can be stopped by a piece of paper. 

 beta ( ) radiation consists of lighter charged particles than alpha particles, that travel 
faster and are thus more penetrating than alpha radiation. Beta radiation can be stopped 
by a few centimetres of plywood. 
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 gamma ( ) radiation consists of high-energy rays, and is very penetrating. It can be 

stopped by a metre of concrete or several metres of water. 
 
1.5 Fundamental Radiation Protection Quantities 
 
There are two fundamental quantities: 
 

Becquerel (= Activity). The becquerel (Bq) measures the quantity of radioactivity 
present without consideration for what kind of radiation is emitted. 1 Bq = 1 nuclear 
transformation (disintegration) per second. 

 
Sievert: Effective Dose (= Biological Effect). Different types of radiation have different 
penetrating power, and different parts of the body have different sensitivities to radiation. 
Dose assessment therefore requires knowledge of the type and amount of radiation and 
the biological sensitivity of the body part exposed. The sievert (Sv) is the unit of Effective 
Dose of radiation, and accounts for the total effect of different types of radiation on 
different parts of the body. Most occupational doses are in the millisievert range, or mSv. 
Regulations express the dose on a yearly basis, as millisieverts per annum or mSv/a. 

 
An individual may receive an “internal” exposure to a radioactive substance, by inhaling 
radioactive gas or particles suspended in the air, or by ingesting radioactive dust. The 
material may remain in the body for some time after the intake, giving a dose. The life-
time dose that will be received from an internal exposure is the “committed dose,” also 
expressed in sieverts. 

 
1.6 Background Radiation Dose summary 
 
Figure 1.2 is a pie chart showing the size in percent of each component of the background 

radiation dose received by the average Canadian.(2) Sources of natural radiation can be 
classified into three groups: the dose that comes from direct cosmic radiation that arrives at the 
earth’s surface from the sun and outer space; the dose from environmental radiation, which 
comes from the natural radioactivity at the earth’s surface; and internal radiation. 
 
Cosmic radiation varies with elevation above sea level, but contributes about 0.3 mSv/a over 
most of Canada.  
 
The range of gamma dose rates from naturally occurring radionuclides in the uranium and 
thorium series, and potassium-40 present in typical soil is: 
 
 0.045 - 0.09 mSv/a for the uranium-238 series; 
 0.09 - 0.15 mSv/a for the thorium-232 series;  
 0.09 - 0.15 mSv/a from potassium-40. 
  
The typical dose rate from the two series and potassium-40 is 0.35 mSv/a. 
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Figure 1.1 
Average Annual Radiation Dose to Canadians 
(Average Total Dose of 2.62 mSv per year) 

 

 
Source: Canada; Living with Radiation, AECB, 1995. 
 
There is an average internal dose of about 1.0 mSv from the inhalation of radon progeny; but 
the dose varies greatly with the geological composition of the environment. For example, the 
average dose from radon progeny in Vancouver is 0.2 mSv/a, but in Winnipeg it is 2.2 mSv/a.  
 
Another source of internal radiation is from a radioactive isotope of potassium: muscle tissue 
contains potassium, of which 0.0118 % is potassium-40, a natural gamma and beta ray emitter 
which contributes about 0.35 mSv per year. 
 
In total, a Canadian may receive a range of annual doses from background radiation from 1.2 
mSv/a to 3.2 mSv/a based on geographical location. The average Canadian receives a typical 
annual dose of approximately 2.0 mSv from background radiation. 
 
Clearly, as radiation doses from NORM cannot be prevented, the question is: At what 
incremental dose should we begin to apply radiation protection practices to NORM? The 
Guidelines have been developed to help answer this question. 
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2 The NORM Standards — Basis and Criteria 
 
2.1 Uniformity of Protection  
 
The basic principle of these guidelines is that the same radiation exposure criteria should be 
applied where workers or the public are exposed to new sources or modes of radiation from 
activities involving NORM, as for radiation exposure from CNSC regulated activities. This 
applies to cases where NORM is in its natural state and to cases in which the concentration of 
NORM material has been increased by processing. 
 
2.2 Guideline Basis 
 
The Guidelines are based on the most recent international standards recommended by the 
International Commission on Radiological Protection (ICRP) and CNSC regulations.  The 
recommendations of the ICRP represent international consensus on radiation protection 
standards and provide the basis for regulatory control of radioactive materials in virtually all 
countries of the world. As these regulations and standards are subject to periodic amendment, 
the Guidelines may also be updated to reflect amendments to accepted national and 
international radiation protection practices.  The ICRP and International Atomic Energy Agency 
(IAEA) radiation protection philosophy and recommendations of significance for NORM in 
Canada are contained in ICRP reports 60(3), 65(4), 68(5), 72(6) and 77(7) and IAEA Safety Series 
115(8). 
 
2.3 The Acceptability of Occupational Risks in Industry 
 
The ICRP reviews estimates of radiation risk from every available source, particularly the work 
of the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) and 
the United States National Academy of Science Committee on the Biological Effects of Ionizing 
Radiation (BEIR). The reports of the ICRP go further than these sources, in that the ICRP 
recommends permissible exposures for workers while the other bodies merely estimate the 
risks associated with radiation exposure. 
 
The ICRP believes that any exposure to ionizing radiation may be potentially harmful to health, 
and advocates three fundamental principles for managing radiation exposures: 

 
 Justification — No activity involving ionizing radiation for any purpose can be justified 

unless it is possible to demonstrate that it will lead to a positive net benefit. 
 

 Optimization — All exposures shall be kept as low as reasonably achievable, economic 
and social factors being taken into consideration (the ALARA principle). 

 
 Limitation — The maximum acceptable occupational exposure of any individual must 

not involve a radiation risk to that individual greater than the risk that arises in working in 
what is generally regarded as a "safe" industry. 

 



 

10 

 

The ICRP recognizes that everyone is subject to a significant background radiation exposure. 
However, even smaller-than-background doses from occupational practices are unjustifiable if 
there is no associated benefit, or they can be readily avoided.  

 
2.4 Recommended Radiation Dose Limits 
 
It is the recommendation of the FPTRPC that the annual incremental effective dose to 
persons exposed to NORM as the result of a work practice be limited to the values given 
in Table 2.1.  
 
These dose limits are the foundation for all other radiation protection program 
recommendations contained in the Guidelines; are harmonized with the radiation dose 
limits recommended by the CNSC for nuclear fuel cycle; and incorporate the 
recommendations of ICRP Publication 103(17).   

2.4.1 Incremental Dose 
 
Dose limits in this document are defined in terms of incremental dose, which is the dose 
resulting from the work practice in question. The natural background radiation, with the 
exception of radon (see section 4.2), is excluded from the dose limitations. Radiation dose 
arising from the application of medical procedures is also excluded from the dose limitations. 

2.4.2 Effective Dose 

 
The ICRP defines the effective dose as the sum of all tissue equivalent doses multiplied by the 
appropriate tissue weighting factors associated with each respective tissue. The effective dose 
accumulated over a given period includes: 
  

a. the effective dose from external sources, and  
b. the committed effective dose from intakes of radionuclides in that period. 

 
Table 2.1 
Radiation Dose Limits 
 

 
Affected Group 

Annual Effective  
Dose Limit  

(mSv)
(a)

 

Five Year Cumulative  
Dose Limit  

(mSv) 

Occupationally Exposed 
Workers

(b) 20
(c)

 100 

Incidentally Exposed Workers 
and Members of the Public 

1 5 

 
Notes: 
 

(a) These limits are exclusive of natural background and medical exposures. Refer to Appendix D for 
guidance on dose limit calculations. 
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(b) For the balance of a known pregnancy, the effective dose to an occupationally exposed worker must 

be limited to 4 mSv as stipulated in the “Radiation Protection Regulations”, Canadian Nuclear Safety 
Act.  This limit may differ from corresponding dose limits specified in current provincial legislation 
applicable for exposure to sources of x-rays.  
 

(c) For occupationally exposed workers, a maximum dose of 50 mSv in one year is allowed, provided 
that the total effective dose of 100 mSv over a five-year period is maintained. This translates into an 
average limit of 20 mSv/a. 

 
Occupationally Exposed Workers are employees who are exposed to NORM sources of 
radiation as a result of their regular duties. They are classified as NORM Workers working in an 
occupational exposure environment, and their average annual effective dose should not exceed 
20 mSv (see Table 2.1 note c, for exception).  
 
Incidentally Exposed Workers are employees whose regular duties do not include exposure 
to NORM sources of radiation. They are considered as members of the public who work in an 
occupational exposure environment and, as such, the annual effective dose limit for these 
workers is 1 mSv. 
 
Members of the Public are persons who have no occupational exposure to NORM. The annual 
effective dose limit for members of the public is 1 mSv. For the control of public exposure an 
appropriate value for the dose constraint is 0.3 mSv in a year.  

2.4.3 Dose Constraint 

 
A dose constraint is an upper bound on the annual dose that members of the public or 
incidentally exposed workers should receive from the planned operation of any source. To 
ensure that the public and incidentally exposed workers do not exceed the annual dose limit of 1 
mSv, the ICRP(17) and the IAEA(8) suggest the use of a dose constraint. The dose constraint 
would allow for exposures from other sources without the annual limit being exceeded. The 
retrospective finding that a dose constraint, as opposed to a dose limit, has been exceeded 
does not imply a failure to comply with the recommendations of the guidelines. Rather it should 
call for a reassessment of the effectiveness of the program.  
 
ICRP(17) suggests that for the control of public exposure an appropriate value for the dose 
constraint is 0.3 mSv in a year. In keeping with this suggestion the Canadian NORM guidelines 
have adopted 0.3 mSv/a as its first investigation level. Tables 5.1 and 5.2 list the amounts of 
radioactive materials that if released to the environment without further controls will not cause 
doses in excess of 0.3 mSv/a. 
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3 Development of a NORM Management Program 
 
3.1 The NORM Program Classifications 
 
The NORM program classifications summarize the requirements for managing NORM. The 
worksite classification is set by the maximum annual dose received by both members of the 
public and workers at the worksite (Figure 3.1). The classification of an individual NORM source 
is set by the annual dose that may be received by a member of the public from exposure to the 
shipment or disposal practice.  
 
Estimates should be made of the effective dose to workers and the public resulting from the 
following exposure pathways: 
 

 External gamma exposure. 
 

 Ingestion of NORM-containing materials. 
 

 Inhalation of NORM-containing dust. 
 

 Inhalation of radon gas and its radioactive decay products.  
 
The highest individual dose determines the NORM Management classification. Guidance on 
effective dose calculations can be found in Appendix D. 

 
3.2 NORM Classification/Thresholds 

3.2.1 Investigation Threshold 

 
An incremental dose of 0.3 mSv/a, the dose constraint value set in section 2.4.3, is adopted as 
the NORM Investigation Threshold. Where doses to workers or members of the public may 
exceed this value, a site-specific assessment should be carried out. 

3.2.2 NORM Management Threshold 

 
An assessed incremental dose to the public or workers of greater than 0.3 mSv/a, the dose 
constraint value set in section 2.4.3 and the Investigation Threshold, is adopted as the NORM 
Management Threshold.   

It is strongly recommended that a person knowledgeable in radiation protection 
conduct the worksite radiological evaluation.  A list of radiation protection consultants 
can be obtained from the appropriate provincial or territorial government contact.  A list 

of government contacts can be found in Appendix B. 
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3.2.3 Dose Management Threshold 

 
An assessed incremental dose of 1 mSv/a to a worker is adopted as the Dose Management 
Threshold.  

3.2.4 Radiation Protection Management Threshold  
 
An assessed or measured incremental worker dose of 5 mSv/a is adopted as the Radiation 
Protection Management Threshold. 
 
3.3 Introduction of a NORM Program 
 
The steps to determine the type of NORM Management program at a workplace are given below. 

Figure 3.1 summarizes the process in a flow-chart.  

3.3.1 Initial Review 

 
If a workplace falls in one of the NORM-prone industries noted in Section 1.3:  
 

 stores, handles or disposes of materials containing amounts of natural radioactive 
substances in excess of amounts in Tables 5.1 for diffuse NORM or 5.2 for discrete NORM; 
or 
 

 has suspected incremental effective dose rates in excess of 0.3 mSv/a; 
  
the NORM Investigation Threshold may be exceeded. A dose assessment should be carried out. 

3.3.2 Radiation Dose Assessment 
      
Estimate doses to members of the public, and workers by conducting a radiation survey of the 
workplace/worksite. The survey should include evaluations of both gamma dose-rates and airborne 
radioactivity as required. 
 
Workers with estimated doses in excess of 1 mSv/a are classified as occupationally exposed 
workers. 
 
Estimate doses to members of the public from feedstock, product and waste transport, storage and 
disposal. Radiochemical analysis of feed stock, products and waste materials may be needed. 

3.3.3 Evaluation and Program Classification 

3.3.3.1 Unrestricted Classification 

 
Where the estimated incremental annual effective dose to the public is less than 0.3 mSv/a and to 
the worker is less than 1.0 mSv/a, the NORM program classification is Unrestricted. No further 
action is needed to control doses or materials. 



 

14 

 

3.3.3.2 NORM Management Classification 

 
Where the estimated incremental annual effective dose to members of the public or incidental 
workers is greater than the investigation threshold of 0.3 mSv/a, the NORM classification is NORM 
Management. Public access would need to be restricted. However, worker access would be 
unrestricted. Depending on the circumstances and the source of the dose, the NORM 
Management Program may include:  
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Figure 3.1  
NORM Classification Flowchart 
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 Introduction of incidentally exposed worker access restrictions. 

 
 Introduction of shipping and/or material management. 

 
 Changes in work practices. 

 
Where the work site, feed and waste materials are subject to change, the work site, feed and waste 
material should be reviewed periodically to verify that conditions have not changed. 

3.3.3.3 Dose Management 

 
Where the estimated incremental annual effective dose to an occupationally exposed worker is 
greater than the dose management threshold of 1 mSv/a, the NORM classification is Dose 
Management.   

 
The program should include: 
 

 Worker notification of radiation sources. 
 

 Consideration of work procedures and protective clothing to limit worker dose from NORM. 
 

 Application of engineering controls where appropriate (see 4.3.3). 
 

 Training to control and reduce worker dose. 
 

 Introduction of a worker radiation dose estimate program. Doses may be estimated from 
the dose rate in each working area and the time spent in each area or by personal 
monitoring. 

 
 Reporting of worker doses to the National Dose Registry (NDR) through the dosimetry 

service provider (see address in Appendix B). 
  

Assess the work site periodically to measure changes in conditions and to facilitate worker dose 
calculations. 

3.3.3.4 Radiation Protection Management 

 
Estimated Annual Effective Dose 
Where the estimated annual effective dose to an occupationally exposed worker is greater than 
5 mSv/a, the NORM classification is Radiation Protection Management. In addition to the 
requirements of the Dose Management Program, the following should be included: 
 

 Introduce a formal radiation protection program as described in Appendix F. This 
program is similar to the formal program required by the CNSC for nuclear energy 
workers exceeding 5 mSv/a. 
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 Place those workers estimated to exceed 5 mSv/a in a personal radiation dosimetry 
program meeting the requirements of S-106 revision 1, Technical and Quality Assurance 
Requirements for Dosimetry Services. (9) 

 
 Provide protective equipment, clothing and work procedures to reduce worker dose and 

the spread of contamination. 

 
Measured Annual Effective Dose 
Where the measured annual effective dose reported by a personal radiation dosimetry program is 
greater than 5 mSv/a, the NORM classification is Radiation Protection Management. The 
program should include the following additional steps: 
 

 Use engineering controls and provide protective equipment designed to reduce worker 
dose as required.  

 
 Ensure that workers do not exceed the five-year average occupational dose limit of 20 

mSv/a. 
 
Assess the work site periodically to measure changes in conditions and to facilitate worker dose 
calculations. 

3.3.3.5 Periodic Review 

 
Whenever a NORM Management, Dose Management or Radiation Protection Management 
Program has been implemented, a periodic review is needed. The review is to determine if there 
have been changes to the system that may affect the radiation dose, to monitor the effectiveness 
of the NORM program and to determine if modifications are required. The frequency of the periodic 
review will depend on the ability of conditions to change and the NORM program. 

 3.3.4 ALARA 

 
The goal is that doses should be ALARA, economic and societal factors being taken into account. 
From the time a NORM accumulation is expected to the implementation of a NORM Program, the 
ALARA principle should be the prime decision making criterion used to ensure minimal public and 
worker radiation dose.  
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4 Derived Working Limits (DWLs) for NORM 
 
Derived Working Limits (DWLs) have been determined from the annual radiation dose limits to 
assist in dose assessment. The DWLs provide an estimate of dose from the quantities that may be 
directly measured in the workplace. A Radiation Assessment program may compare measurement 
results to DWLs. 

 
4.1 Gamma Radiation Dose Rate 
 
4.1.1 Investigation Threshold 

 
The occupational dose-rate that will give an incremental gamma radiation dose of 0.3 mSv/a is 
0.15 μSv/h. The DWL for the gamma Investigation Threshold is an incremental dose-rate above 
off-site background of 0.15 μSv/h. 

4.1.2 Dose Management Threshold 

 
The occupational dose-rate that will give an incremental gamma radiation dose of 1 mSv/a is 0.5 
μSv/h. The DWL for the gamma Dose Management Threshold is an incremental dose-rate of 0.5 
μSv/h. 

4.1.3 Radiation Protection Threshold 

 
There is no DWL for the gamma Radiation Protection Threshold as doses are expected to be 
derived by dosimetry measurement/estimation. 
 
4.2 Radon Concentration 

4.2.1 Introduction 

 
Radon is a radioactive gas produced by the decay of radium isotopes in both the uranium and 
thorium radioactive decay series (see Figure 1.1). As it is a gas, radon can be carried away from 
its origin by air or water flows, and released into workplace air. Usually radon-222 is the only 
isotope present in high enough concentrations to provide a significant dose, but radon-220 
(thoron) can be present where thorium is handled or stored. 
 
Although elevated radon concentrations from natural causes are common in buildings, it is not the 
intention of these Guidelines to provide guidance on the management of radon in other than 
workplace settings.  Information on public/residential radon exposure guidelines can be obtained 
from Radon – Reduction Guide for Canadians(10) published by Health Canada. 
 
Radon released from soil beneath a building gives rise to an average indoor background 
concentration of about 45 Bq/m3, but much higher values are possible in some areas. This 
concentration is variable with time; therefore long-term assessment measurements are 
recommended. In excavations and tunneling the industrial practice releases radon from the soil, 
so there can be no distinction between background radon and that introduced or released by the 
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industrial practice (practice radon). 

The dose from radon can be estimated either from the radon gas concentration (Bq/m3), or from 
the progeny energy concentration (joules per cubic metre (J/m3)). On grounds of cost and 
convenience, it is recommended that radon-222 concentration be the preferred method for 
screening measurements. The only approved personal dosimetry system measures progeny 
concentration (J/m3), therefore dose assessment as required in a Radiation Protection 
Management Program must be evaluated on that basis. The dose from thoron can only be 
estimated from progeny concentration. 
 
Conversion factors relating dose from exposure to radon concentration and from progeny 
energy concentration are given in Appendix C. The assumptions and uncertainties in these 
conversion factors are described in ICRP Publication 65.(4) Other relationships between gas and 
progeny measurements are also given in Appendix C (see also reference 18). 

4.2.2 Investigation Derived Working Limit for Radon 

 
As radon concentration can vary considerably it is recommended that all workplaces be 
assessed for potential elevated levels. The DWL for radon is 200 Bq/m3. The Unrestricted 
Classification therefore applies to all circumstances where the average radon concentration is 
less than 200 Bq/m3. Where the annual average concentration of radon gas is expected to be 
above 200 Bq/m3, measurements should be made to estimate the average annual radon gas 
concentration. 

4.2.3 NORM Management for Radon 

 
Where the estimated annual average concentration of radon gas in an occupied area is more 
than 200 Bq/m3 but less than 800 Bq/m3, the NORM Classification is NORM Management. 
Steps to reduce this exposure should be taken and include:  
 

 introduction of public and incidentally exposed worker access controls;  
 

 changes in work practices; and 
 

 reducing the radon concentration levels to below 200 Bq/m3. 
 
The work site should be reviewed periodically to verify that conditions have not changed. 

As a result, the recommendations for radon are modified to take practical constraints 
into account. As background radon generally cannot be distinguished from radon 
generated by a workplace the dose limits given here are based on TOTAL dose from 
radon exposure not the INCREMENTAL dose from the practice as used elsewhere in 

these Guidelines. 
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4.2.4 Radiation Protection Management for Radon 

 
The DWL for the radon-222 Radiation Protection Management threshold is an average annual 
radon concentration of 800 Bq/m3. Where the estimated annual average concentration of radon 
gas is more than 800 Bq/m3, the NORM Classification is Radiation Protection Management. A 
Radiation Protection Management program as described in section 3.3.3.4 should be 
implemented. The Radiation Protection Management Program requires the initiation of a dose 
monitoring program. Where possible, the program should include steps to reduce the radon 
concentration levels to below 200 Bq/m3. 
 
4.3 Annual Limit on Intake (ALI) 
 
The Annual Limit on Intake (ALI) is the amount of radioactive material a worker can ingest or inhale 
each year, that will deliver an annual effective dose of 20 mSv. ALI values are derived from dose 
coefficient (DC) values, developed by the ICRP. They are based on a critical review of available 
research on the estimation of radiation dose delivered to specific organs and tissues which arise 
from an intake of a given quantity of the radionuclide. 
 
Intake parameters (breathing rate, particle size etc.) are different for occupational or public 
exposure conditions so there are different DC values for occupational (DCw) or public (DCp) 
exposure. 

4.3.1 Occupational ALIs 

 
Two groups of workers must be considered in assigning ALIs: 

 
 Occupationally Exposed Workers are employees who are exposed to NORM sources of 

radiation through their regular duties. They are classified as NORM Workers working in an 
occupational exposure environment, and their average annual effective dose must not 
exceed 20 mSv. 

 
 Incidentally Exposed Workers are other employees whose regular duties do not include 

exposure to NORM sources of radiation. They are considered as members of the public 
who work in an occupational exposure environment and, as such, the annual effective dose 
limit for these workers is 1 mSv. 

 
Table 4.1 shows DCw and ALI values for NORM workers for significant NORM radionuclides. The 
DCw values are from ICRP Publication 68(5), and are based on an average effective dose limit of 20 
mSv per year.  

 
Appropriate ALI values for incidentally exposed workers are 1/20 of the ALI values listed in Table 
4.1. 
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Table 4.1 
Radon and NORM Program Classifications(a) 

 

Average Annual 
Concentration 

NORM Program Classification 

800 – 3000 Bq/m
3
 Radiation Protection Management 

200 – 800 Bq/m
3
 NORM Management 

Background – 200 Bq/m
3
 Unrestricted 

 
Notes: 
 

(a) Control of Radon 222 and its progeny within the values given in Figure 4.1 will concurrently       
control Radon 220 and its progeny within applicable limits. 
 

 3000 Bq/m3 is based on the Occupational Dose Limit: five year average. An equilibrium factor of 
0.4 for Radon-222 and its progeny and 2000 hours per year occupational exposure duration are 
assumed (Reference 4).  

 800 Bq/m3 is based on the Radiation Protection Management DWL. An equilibrium factor of 0.4 
for Radon-222 and its progeny and 2000 hours per year occupational exposure duration are 
assumed (Reference 4). 

 200 Bq/m3 is based on the Investigation DWL.  An equilibrium factor of 0.4 for Radon-222 and its 
progeny and 2000 hours per year occupational exposure duration are assumed (Reference 4). 

4.3.2 Public ALIs 

 
Instead of specifying ALI values for public dose, the Guidelines present DRLs which specify the 
maximum total NORM radioactivity (Bq) and radioactive NORM concentration values (Bq/g; Bq/L; 
Bq/m3) for unconditional releases into the public domain in Tables 5.1, 5.2 and 5.3. This is a more 
practical method of providing NORM material management guidance and is consistent with other 
related environmental release standards. 
 
These release limits are based on the dose arising from all the radiation exposure pathways arising 
from the release, and are based on a maximum annual dose limit of 0.3 mSv as recommended by 
ICRP 77(7).  

4.3.3 Inhalation Control Measures 

 
Inhalation can deliver most of the dose in some NORM work environments. Where annual intakes 
exceed 1/20 of the ALI, engineering control of the source of airborne radioactive material is the 
preferred management method. Controls include capture ventilation at the source to prevent 
escape into the air, and room ventilation rate increase. 
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If intakes exceed 25% of the ALI (equivalent to 5 mSv/a) after engineering controls are applied, a 
respiratory protection program and/or limiting worker access should be considered as part of the 
radiation protection program. Respiratory protection must follow the standards requirements 
specified for other hazardous dusts under the local jurisdiction. 

 
Respirator Program 
 
A high protection factor can only be obtained if there is an effective respirator selection, service and 
fitting program. (11) 

 
Table 4.2 
Annual Limits on Intake for Occupationally Exposed Workers 
 

NORM  
Radionuclide 

Inhalation (5 µm AMAD)
(a)

 Ingestion 

Type
(b)

 DCw (Sv/Bq) ALI (Bq)
(c)

 f1
(d)

 DCw (Sv/Bq) ALI (Bq)
(c)

 

Lead-210 F 1.1e-06 18,000 0.2 6.8e-07 29,000 

Polonium-210 
F 
M 

7.1e-07 
2.2e-06 

28,000 
9,000 

0.1 2.4e-07 83,000 

Radium-226 M 2.2e-06
(g)

 9,000 0.2 2.8e-07 71,000 

Radium-228 M 1.7e-06 12,000 0.2 6.7e-07 30,000 

Thorium-228 
M 
S 

2.3e-05 
3.2e-05 

900 
600 

0.0005 
0.0002 

7.0e-08 
3.5e-08 

290,000 
570,000 

Thorium-232 
M 
S 

2.9e-05 
1.2e-05 

700 
1,700 

0.0005 
0.0002 

2.2e-07 
9.2e-08 

91,000 
200,000 

Uranium
(e)

  
(all progeny) 

Mixed 7.1e-06 2,800 Composite 1.2e-07 170,000 

Uranium (par) 
(U-238, U-234)

(f)
 

F 
M 
S 

5.8e-07 
1.6e-06 
5.7e-06 

34,000 
13,000 
3,500 

0.02 
0.002 

4.4e-08 
7.6e-09 

450,000 
2,600,000 

 
Notes: 
 
(a) Activity Mean Aerodynamic Diameter. An average inhaled aerosol size of 5 microns (5µm). 
 
(b) The column “Type” reflects the relative rate of absorption of deposited material from the respiratory 

tract into the blood stream hence the probability of uptake of the material into biological systems. 
Types F, M, and S materials respectively have; Fast, Moderate and Slow rates of absorption into 
blood from the respiratory tract. 

 
(c) ALI values are based solely on radiological considerations where the intake of 1 ALI corresponds to 

an annual effective dose of 20 mSv. For incidentally exposed workers multiply the ALI values by 
1/20. For some long-lived NORM radionuclides, chemical toxicity may be more restrictive. Chemical 
and radiological toxicity should be reviewed prior to setting workplace exposure limits. 

 



 

23 

 

(d) The retained fraction of the initial intake. The fraction absorbed versus total intake quantity. The rest 
passes through the GI Tract and is excreted. 

 
(e) From “Interim Annual Limits on Intake for Long-lived Radioactive Dust”, Atomic Energy Control 

Board (CNSC), January 1995. 
 
(f)  The residual uranium nuclide remaining after the chemical or physical separation of its progeny. 
 
(g)  From “Annex B. Inhalation Dose Coefficients for Workers Exposed to Ra 226", ICRP 72, 1996. 
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5 NORM Material Management 
 
5.1 Non-radioactive Hazards of NORM Materials 
 
The Guidelines provide recommendations based on the radiological properties of NORM. In 
determining an acceptable material management option, other hazardous properties such as 
chemical toxicity must be considered. In many cases, the non-radiological hazardous properties of 
NORM materials are the critical selection criteria for the preferred NORM material management 
option. 
 
5.2 NORM Derived Release Limits 
 
To assist in NORM material management, Derived Release Limits (DRLs) have been determined 
from the annual radiation dose limits. The DRLs provide an estimate of public dose from measured 
releases of NORM. A Radiation Assessment or Material Management program may compare 
measurement results to DRLs. 

5.2.1 Unrestricted Classification 

 
The control of public exposure to radiation from NORM disposal is constrained to less than the 
public dose limit to allow for exposures from multiple sources. The Guidelines recommend that 
NORM may be released with no radiological restrictions when the associated dose is no more than 
0.3 mSv in a year. The radioactive hazard associated with this dose is considered insignificant, and 
no further control on the material is necessary on radiological protection grounds. It may be 
necessary to consult and obtain approval from Provincial waste disposal regulatory agencies 
regarding non-radiological properties. 
 
DRLs for the amount and concentration of NORM materials that meet this criteria have been 
calculated, and are presented in Tables 5.1,5.2 and 5.3 as Unconditional Derived Release Limits 
(UDRLs).  

5.2.2 Release with Conditions 

 
NORM quantities in excess of the UDRLs may, after a specific site review, be released without 
further consideration.  In such instances, the basic premise is that the material, in its final 
disposition, will not contribute a dose to an individual that is greater than 0.3 mSv/a. Outside those 
situations or conditions, the material falls within a more restrictive NORM classification. 

 
5.3 Derived Release Limits for NORM Materials 

5.3.1 Diffuse NORM 

 
Diffuse NORM is generally large in volume, with a relatively low radioactive concentration that is 
uniformly dispersed throughout the material. Diffuse NORM by-products from industrial activity are 
usually stored close to the point of generation as the cost of long distance transportation is 
prohibitive. Phosphogypsum, a by-product of fertilizer production, is an example of diffuse NORM. 
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Disposal of diffuse NORM sources requires consideration of the effects of dilution, possible re-
concentration of the material in the environment, and the manner in which the material may deliver 
radiation doses to the public.  
 
Table 5.1 shows the UDRLs for Diffuse NORM. Unrestricted release of NORM at the listed 
concentrations will deliver a maximum effective dose of 0.3 mSv/a under conservative scenarios. 
The calculations are given in Appendix E. Actual effective doses arising from releases of NORM at 
UDRLs are expected to be substantially less than the 0.3 mSv/a.  

 
Table 5.1 
Unconditional Derived Release Limits- Diffuse NORM Sources 
 

 
NORM  
Radionuclide 

Derived Release Limit
(a)

 

Aqueous
(b)

  
(Bq/L) 

Solid  
(Bq/kg) 

Air  
(Bq/m

3
) 

Uranium-238 Series  
(all progeny) 

1 300 0.003 

Uranium-238 
(U-238, Th-234, Pa-234m, U-234) 

10 10,000 0.05 

Thorium-230 5 10,000 0.01 

Radium-226 
(in equilibrium with its progeny) 

5 300 0.05 

Lead-210 
(in equilibrium with bismuth-210 and polonium-210) 

1 300 0.05 

Thorium-232 Series 
(all progeny) 

1 300 0.002 

Thorium-232 1 10,000 0.006 

Radium-228 
(in equilibrium with Ac-228) 

5 300 0.005 

Thorium-228 
(in equilibrium with all its progeny) 

1 300 0.003 

Potassium-40 n/a
(d)

 17,000
(c)

 n/a 

 
Notes:  
 

(a) Pathways Considered: 
Aquatic 
1. Value 10x Guideline for Canadian Drinking Water Quality. 
Terrestrial 
1. External groundshine from soil contaminated to infinite depth. 
2. Soil-veg-ingestion/soil ingestion. 
3. Inhalation of resuspended material. 
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Air 
1. Inhalation at concentration resulting in 0.3 mSv. 
2. Exposure factor of 25% assumed. 

 

Assumptions: 
 All radionuclides and compartments in equilibrium. 
 Typical values for uptake and transfer factors. 
 No allowance for hold-up time. 
 25% “occupancy” factor for solid source (groundshine, soil ingestion, resuspension), 25% ‘occupancy’ 

factor for air, and 50% of vegetable intake grown on soil. 
 No correction for shielding, surface roughness. 

 
Where more than one long-lived radionuclide is present in a sample, the appropriate sum of the ratios of the 
activity of each long-lived radionuclide and its corresponding Release limit, must not exceed 1, for example: 
 

 
 
(b) Aqueous Release limits ~10x Guidelines for Canadian Drinking Water Quality. Subsequent dilution of the 

release is assumed. Refer to the Provincial Drinking Water Standard where planned diffuse NORM 
releases must meet provincial drinking water standards. (See reference 15) 

 
(c)  Natural abundance of Potassium 40 in potassium chloride. 
 
(d) No aqueous release limit is needed as potassium content of the body is under homeostatic control, and is 

not influenced by environmental levels. 

 

5.3.2 Discrete NORM 

 
Discrete NORM sources are small in size and exceed the concentration criteria for a diffuse 
source. Because of the possibility of high radiation dose-rates close to the source, the UDRLs are 
lower than for diffuse NORM. 
 
Table 5.2 lists the UDRLs for discrete NORM sources. The material must also meet the applicable 
radioactive surface contamination values, shown in Table 5.3.  
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Table 5.2 
Unconditional Derived Release Limits 
 

NORM  
Radionuclide 

Unconditional Derived Release Limit
(a)

 
(Bq) 

Uranium Ore 
(in equilibrium with all progeny) 

1,000 

Uranium-238 (partitioned) 
(in equilibrium with thorium-234 and protactinium-234) 

10,000 

Thorium-230 
(no progeny) 

10,000 

Radium-226 
(in equilibrium with its progeny) 

10,000 

Lead-210 
(in equilibrium with bismuth-210 and polonium-210) 

10,000 

Thorium-232 
(in equilibrium with all progeny) 

1,000 

Radium-228 
(in equilibrium with actinium-228) 

100,000 

Thorium-228 
(in equilibrium with its short-lived progeny) 

10,000 

Potassium-40 1,000,000 

 
Notes: 
 
(a) UDRLs, DRLs, (Activity and Concentration) relate to the long-lived parent radionuclide in equilibrium 

with its progeny. The use of Uranium Ore is considered appropriate for NORM-contaminated 
substances where equilibrium has not been disturbed by partitioning of the Uranium decay series. 
Where partitioning has occurred, the activity of each long-lived radionuclide must be found and 
compared to its appropriate UDRL. Where more than one long-lived radionuclide is present in a sample, 
the appropriate sum of the ratios of the activity of each long-lived radionuclide and its corresponding 
UDRL, must not exceed 1, for example: 
 

 
 

5.3.3 Surface Contamination 

 
Limits for surface radioactive contamination on equipment, tools or scrap surfaces intended for 
unconditional release are based on the analysis of personal radiation exposure pathways to a 
maximum annual dose of 0.3 mSv. Discrete NORM sources with surface contamination less than 
the Table 5.3 Surface Contamination Unconditional Derived Release Limits can be released 
without further investigation. 
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Table 5.3 
Surface Contamination Unconditional Derived Release Limits - Discrete NORM 
Sources  

 

Property Limit 

Dose Rate 0.5 µSv/h at 50 cm. 

Surface Contamination 1 Bq/cm
2
 averaged over a 100 cm

2
 area 

 

Notes: 
 
1. A thin window radiation detector is recommended when monitoring beta/gamma sources of surface 

contamination. 
 
2. Table 5.3 release limits are only applicable to fixed surface contamination. Loose surface contamination 

must be completely removed or all accessible surfaces stripped to ensure complete removal.  
 
3. In most cases, decontamination efforts which meet beta surface contamination limits will concurrently 

provide for the control of mixed alpha / beta / gamma sources.  
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6 Standards for the Transport of NORM 
 
Shipments of NORM may fall under federal transportation regulations, the Packaging and 
Transport of Nuclear Substances Regulations (PTNSR) and the Transportation of Dangerous 
Goods Regulations (TDGR). The TDGR outlines the responsibilities of the consignor, consignee 
and transporter and the PTNSR, which have been harmonized with the IAEA’s Safety Standard 
No. TS-R-1 Regulations for the Safe Transport of Radioactive Materials, 1996 (revised)(14), 
outline the packaging, labeling and manifesting requirements for a NORM shipment. Shipments 
of NORM fall under these regulations if: 

 
 the activity concentration of the material exceeds 10 times the "activity concentration for 

an exempt material" values specified in Table 6.1; and 
 

 the material is transported off site over public or privately owned land not controlled by 
the consignment owner. 

 

Prior to shipment, the NORM material must be assessed to determine the activity concentration. 

 
Tables 6.1 and 6.2 outline the IAEA Safety Standards Series No. TS-R-1 Basic Radionuclide 
Values for NORM as well as Parent nuclides and their progeny included in secular equilibrium. The 
original document should be referenced for full definitions and context of use. TS-R-1 is available 
for download from the IAEA website at http://www-
pub.iaea.org/MTCD/Publications/PDF/Pub1098_scr.pdf.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www-pub.iaea.org/MTCD/Publications/PDF/Pub1098_scr.pdf
http://www-pub.iaea.org/MTCD/Publications/PDF/Pub1098_scr.pdf
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Table 6.1 
Basic NORM Radionuclide Values, paragraph 404, IAEA Safety Standards Series 
No. TS-R-1  
 
Definitions (14) of A1 and A2: 
A1 shall mean the activity value of special form radioactive material which is used to determine 
the activity limits. A2 shall mean the activity value of radioactive material, other than special form 
radioactive material, which is used to determine the activity limits. 
 

Radionuclide A1 (GBq) A2 (GBq) 
Activity concentration 

for exempt material 
(Bq/g) 

Activity limit for an 
exempt consignment 

(Bq) 

U-(nat) Unlimited Unlimited 1** 1,000** 

U-238 (all lung 
absorption 
types) 

Unlimited Unlimited 10** 10,000** 

Th-234* 300 300 1000** 100,000** 

U-234 (slow 
lung absorption) 

40,000 6 10 100,000 

Th-230 10,000 1 1 10,000 

Ra-226* 200 3 10** 10,000** 

Pb-210* 1000 50 10** 10,000** 

Th(nat) Unlimited Unlimited 1** 1,000** 

Th-232 Unlimited Unlimited 10 10,000 

Ra-228* 600 20 10 100,000** 

Th-228* 500 1 1 10,000** 

*     A1 and/or A2 values include contributions from progeny with half-lives < 10 days  
**   See progeny included in value. They are as follows in Table 6.2. 
 
Note: For NORM materials these values are multiplied by 10 (naturally occurring). 
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Table 6.2 
Parent nuclides and their progeny included in secular equilibrium  
 

Parent 
Radionuclide 

Progeny 

Bi-212 Tl-208 (0.36), Po-212 (0.64) 

Pb-210 Bi-210, Po-210 

Pb-212 Bi-212, Tl-208(0.36), Po-212(0.64) 

Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210 

Ra-228 Ac-228 

Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208(0.36), Po-212(0.64) 

Th-nat 
Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208(0.36), Po-
212 (0.64) 

Th-234 Pa-234m 

U-230 Th-226, Ra-222, Rn-218, Po-214 

U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212(0.64) 

U-238 Th-234, Pa-234m 

U-nat 
Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214, Po-214, 
Pb-210, Bi-210, Po-210 

 
6.1 Unrestricted NORM Shipments 
 
Materials meeting all of the following criteria do not require any special considerations for 
transportation: 
 

 Meets the CNSC exemption criteria under the PTNSR. NORM that is in its natural state 
or NORM that has been processed only for purposes other than for extraction of those 
radionuclides provided the activity concentration of the material does not exceed 10 
times the "activity concentration for an exempt material" values specified in Table 6.1, 
and 

 
 Meets the UDRLs of section 5.3 of these guidelines. 

 
6.2 NORM Shipments Subject to the Canadian Guidelines 
 
For NORM shipments having an activity concentration less than 10 times the value in Table 6.1 
but greater than the UDRLs in Section 5.3, the following are recommended: 
 

 A transport manifest is completed and contains the descriptor “Naturally Occurring 
Radioactive Material – NORM”. 
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 The shipment is securely packaged in a manner that effectively prevents release or 
redistribution of any NORM contamination during transport. 

 
 The shipment has taken into account any other potential hazardous properties of the 

materials.  
 

NOTE: no radioactive placards or labels should be affixed to the transport vehicle or to the 
exterior surfaces of the packaging. 

 
6.3 NORM Shipments governed by the Federal Transport Regulations 
 
Shipments of NORM falling under federal jurisdiction are required to comply with the PTNSR, 
established by the CNSC. 
 
Preparation of these shipments for transport involves several steps. As a result, lead times four 
to six weeks prior to shipment should be planned. Timely transportation of NORM to a secure 
central site is recommended. For more information concerning transportation requirements, 
contact the appropriate Federal, Provincial or Territorial government agency. A list of 
government contacts is provided in Appendix B. 

 
6.4 NORM Surface Contamination Exclusions 
 
A surface contaminated object (SCO) is a solid object which is not itself radioactive but which 
has radioactive material distributed on its surface. An object with external contamination is 
exempted from the PTNSR if: 
 
(a) the non-fixed contamination when averaged over each 300 cm2 of all surfaces is less than 0.4 

Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters*, and is less than 0.04 
Bq/cm2 for all other alpha emitters; and 

 
(b) the activity concentration of the material does not exceed 10 times the activity concentration 

for an exempt material as specified in Table 6.1. 
 
*  Low toxicity alpha emitters are: natural uranium, depleted uranium, uranium-235 or uranium-238, 
thorium 232, thorium -228 and thorium-230 when contained in ores or physical and chemical 
concentrates, or alpha emitters with a half life less than 10 days. 

  

6.5 Additional Information 
 
Refer to the PTNSR, the TDGR, and the IAEA Regulations for the Safety Transport of 
Dangerous Goods for additional information on requirements for the transport of NORM (12, 13, 14).  
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A Appendix  
 
Publications Address List 
 

Canadian Nuclear Safety Commission 
Office of Public Information 
Canadian Nuclear Safety Commission 
280 Slater Street, P.O. Box 1046  
Ottawa, Ontario K1P 5S9 
 

Health Canada 
Radiation Protection Bureau, AL 6302A 
775 Brookfield Road 
Ottawa, Ontario, K1A 1C1 
 
International Atomic Energy Agency (IAEA) 
 
IAEA Regional Office in Canada 
Suite 1702/Box 20 
365 Bloor Street East 
Toronto, ON M4W 3L4 
 

Bernan Associates  
4611-F Assembly Drive  
Lantham MD. USA 20706-4391 
 

Division of Publications 
International Atomic Energy Agency 
Wagramerstrasse 5, P.O. Box 100 
A-1400 Vienna, Austria 
 

International Commission on Radiological Protection (ICRP) 

Pergamon Press Inc. 
Maxwell House, Fairview Park     
Elmsford, New York, U.S.A.   

Pergamon Press plc, 
Headington Hill Hall 
Oxford, U.K.  OX3 0BW 
 

Guidelines for the Handling of Naturally Occurring Radioactive Materials (NORM) in 
Western Canada 
Alberta Human Resources and Employment 
Information Services 
2nd Floor, 10808 - 99 Avenue 
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Edmonton, Alberta, Canada T5K 0G5 
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B Appendix  
 
Government Contacts 
 
Federal Government Agencies 
 
Canadian Nuclear Safety Commission  
P.O. Box 1046 
Ottawa, Ontario K1P 5S9 
1-800-668-5284 or (613) 992-2915 
 

Health Canada 
Radiation Protection Bureau 
775 Brookfield Road, 
Ottawa, Ontario K1A 1C1 
(613) 954-6647 
 

Health Canada 
National Dose Registry 
Radiation Protection Bureau 
775 Brookfield Road, 
Ottawa, Ontario K1A 1C1 
ndr-fdn@hc-sc.gc.ca 
 

Provincial Government Agencies 
 

Alberta 
Occupational Health and Safety 
Alberta Human  Services 
8th Floor, 10808- 99 Avenue  
Edmonton, Alberta T5K 0G5  
(780) 427-2687  
 

British Columbia 
Environmental Assessment Office (EAO)BC Ministry of Environment 
PO Box 9426 Stn Prov Govt 
Victoria, British Columbia  V8W 9V1 
 (250) 356-6448 
 

Manitoba  
Radiation Protection Section  
Manitoba Cancer Treatment and Research Foundation 
100 Olivia Street    
Winnipeg, Manitoba R3E 0V9 
(204) 787-2213 
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New Brunswick 
Public Health Management Unit 
Health and Community Services 
P.O. Box 5100 
Fredericton, New Brunswick  E3B 5G8 
(506) 453 2638 
 

Newfoundland 
Employment and Labour Relations 
Fall River Plaza, P.O. Box 8700 
270 Torbay Road, 
St. John’s, Newfoundland A1C 4J6 
(709) 729-0218 
 

Northwest Territories 
Department of Health and Social Services 
Government of the Northwest Territories 
7th Floor, Centre Square Tower 
P.O. Box 320 
Yellowknife, Northwest Territories X1A 2L9 
(867) 920-3293 
 

Nova Scotia 
Department of Labour and Workforce Development 
P.O. Box 697 
Halifax, Nova Scotia B3J 3B7 
(902) 424-7115 
 

Nunavut Territory 
Department of Health and Social Services 
Government of the Northwest Territories 
7th Floor, Centre Square Tower 
P.O. Box 320 
Yellowknife, Northwest Territories X1A 2L9 
(867) 920-3293 

 

Ontario 
Ontario Ministry of Labour 
Radiation Protection Service 
81A Resources Road 
Toronto, Ontario M9P 3T1 
(416) 235-5922 
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Prince Edward Island 
Division of Environmental Health 
Department of Health and Social Services 
Government of Prince Edward Island 
P.O. Box 2000 
Charlottetown, P.E. I.  C1A 7N8 
(902) 894-2277 
 

Quebec  
Service de la Promotion de saines habitudes de vie et de dépistage 
Ministère de la Santé et des Services sociaux 
1075, chemin Ste-Foy 
Québec, Québec  G1S 2M1 
(418) 646-2515 
 

Saskatchewan 
Radiation Safety Unit 
Occupational Health and Safety Division 
Saskatchewan Ministry of Labour Relations and Workplace Safety 
1870 Albert Street 
Regina, Saskatchewan S4P 4W1 
(306) 787-4538 
 

Yukon Territory 
Workers Compensation Health & Safety 
Government of the Yukon Territory 
401 Strictland Street 
Whitehorse, Yukon Territory Y1A 5N8 
(780) 667-5450 
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C Appendix  
 
Radiation Unit Conversion Factors 
 
Table C.1 Prefixes 
 

Prefix Symbol Value 

Tera T 10
12

 

Giga G 10
9
 

Mega M 10
6
 

kilo k 10
3
 

milli m 10
-3
 

micro µ 10
-6
 

nano n 10
-9
 

pico p 10
-12

 

 
Table C.2 Activity Conversions 
 

Activity (SI Units) Activity (Former Units) 

Becquerel (Bq) 
Disintegration per 
second (dps) 

Curie with prefix (Ci) Curie (Ci) 

1 Bq 1 dps 27 pCi 2.7 x 10
-11

 Ci 

1 kBq 1 x 10
3
 dps 27 nCi 2.7 x 10

-8
 Ci 

1 MBq 1 x 10
6
 dps 27 µCi 2.7 x 10

-5
 Ci 

1 GBq 1 x 10
9
 dps 27 mCi 2.7 x 10

-2
 Ci 

1 TBq 1 x 10
12

 dps 27 Ci 2.7 x 10 Ci 

37 mBq 0.037 dps 1 pCi 1 x 10
-12

 Ci 

37 Bq 37 dps 1 nCi 1 x 10
-9
 Ci 

37 kBq 3.7 x 10
4
 dps 1 µCi 1 x 10

-6
 Ci 

37 MBq 3.7 x 10
7
 dps 1 mCi 1 x 10

-3
 Ci 

37 GBq 3.7 x 10
10

 dps 1 Ci 1 Ci 
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Table C.3 Absorbed Dose Conversions 
 

SI Units Former Units 

1 Gy 100 rad 

1 mGy 0.1 rad 

1 µGy 0.1 mrad 

10 mGy  1 rad 

10 µGy 1 mrad  

0.01 µGy 1 µrad 

 
Table C.4 Dose Equivalent “Biological Dose” Conversions 
 

SI Units Former Units 

1 Sv 100 rem 

1 mSv 0.1 rem 

1 µSv 0.1 mrem 

10 mSv 1 rem  

10 µSv 1 mrem 

0.01 µSv 1 µrem 

 
Table C.5 Radon Conversions 
 

Radiation Exposure 
Domain 

Radon Gas 
(Bq/m

3
) 

Radon Progeny 
(WLM) 

Radon Progeny 
(mJ h/m

3
) 

Annual Radiation 
Dose (mSv/a) 

Occupational (2000 
hours per year) 

200 0.25 0.89 1.4 
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D Appendix  
  
 
Effective Dose Calculations 
 
1. Effective Dose Categories 
 
The total Effective Dose, ET, is calculated from three categories of radiation exposure: 
 
a.         External gamma and beta dose 
  

This dose category, personal dose equivalent from penetrating radiation, is symbolized by 
“Hp(10)” and represents the beta/gamma dose received in a dosimetry period. A one-year 
dosimetry period is defined as the dosimetry period commencing January 1 and having one 
calendar year duration.  The five-year dosimetry period means the period of five calendar 
years beginning January 1 of the year after these guidelines are published, and every 
period of five calendar years thereafter.  

 
b.         Internal dose from the intake of radionuclides 
 

This dose category is symbolized by “I” and represents the one-year or five-year dosimetry 
period estimate of NORM nuclide intake (inhalation and ingestion) other than from radon 
and its progeny. 

 
c.         Inhalation of radon gas and its progeny 
 

This dose category is defined by cumulative exposure to radon progeny  symbolized by 
“RnP” with units of WLM.  RnP represents the one-year or five-year dosimetry period 
estimate of cumulative radon progeny inhalation by workers. 

   
For dose recording purposes, each dose category can be measured and recorded separately.   For 
compliance to these Guidelines, or, federal, provincial or territorial dose limit regulations, these 
categories must be combined to calculate one effective dose for each individual. This combined 
dose, the effective dose, is then compared to the radiation dose limits found in Table 2.1 of the 
Guideline.  

 
2. Effective Dose and Dose Limit Compliance Calculations 
 
For worker dose compliance purposes, the Guidelines require dose calculations over a one-year 
and a five-year dosimetry period. One-year dosimetry period calculations are necessary for 
compliance with one-year maximum effective dose limits, while five-year dosimetry period 
calculations demonstrate compliance with the cumulative dose limits for a five-year period. The 
five-year cumulative limit also implies an average annual dose limit.   
 
For workers, the implied average annual limit over a five-year period is an annual effective dose of 
20 mSv versus the 50 mSv maximum in any single one-year dosimetry period.  For the public, 
including the incidentally exposed worker, the annual limit is 1 mSv and the five-year limit is five 
times the annual limit. The following dose calculation methodology is recommended for 
determining one-year and five-year dosimetry period results. 
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A.  One Year Dosimetry Periods 

 
Step 1 
 
Calculate the annual dose received from each dose category. 
 
External Gamma and Beta Exposures 
 
Annual dose received from all external sources, Hp(10) 
 
Radionuclide Intake (Internal Exposures)  
 
Annual dose received from all internal sources,  
 

 
Where, An is the activity intake of radionuclide n and DCwn is the appropriate worker dose 
coefficient specified for that NORM nuclide (Refer to Table 4.1 entries). For inhalation, the DCwn 
selected from Table 4.1 will depend on the chemical form of the radionuclide, which will determine 
whether it is fast (F), moderate (M) or slow (S) absorption from the lungs. 
 
Radon-222 Inhalation 
 
Annual dose received from radon-222 progeny inhalation,  
 

 
 
Where, for workers the dose conversion from   WLM to mSv is 5 for radon-222 progeny. Radon-
220 progeny must be treated separately. 
 
Step 2.  One-Year Dosimetry Period Compliance 
 
Determine the effective dose by adding the dose contributions from the three categories. To 
determine whether the annual total effective dose received complies with the Guidelines compare it 
to the appropriate one-year dose limit from Table 2.1. 
 
Compliance:  
 
 
   Example 1:         During the year, a worker has been exposed to external gamma radiation, has 

ingested radium dust and was exposed to radon-222 progeny. The workers 
recorded doses/intakes are presented in Table D.1. 

 
 
 
 
 
 



 

 

44 

Table D.1  
Worker’s Record of Doses and Intakes for Example 1 

 

Source Recorded Dose/Intake Effective Dose 

External Radiation Hp(10) 12 mSv Hp(10) = 12 mSv 

Internal Radiation  
(radium-226) In 

9,000 Bq I = 2.5 mSv 

Radon  RnP 0.4 WLM Rnd = 2 mSv 

 
This worker’s internal dose component (I) can be calculated using Table 4.1.  The ingestion DCw 
for 226Ra is 2.8 e-7 Sv/Bq.   
 
Therefore  
 
  
This worker’s radon dose component (Rnd) can be calculated by multiplying the dose in WLM by 5 
to convert to mSv.   
 
Therefore           
 
 
Effective Dose:  
 
 
 
 
Conclusion:           The worker has not exceeded the annual dose limit of 50 mSv. However the 

worker is getting close to the average annual dose limit implied by the five-year 
limit (20 mSv/a). 

 
B.  Five-year Dosimetry Period 
 
Step 1 
 
Calculate the dose received in the five year period, or portion thereof, from each dose category. 
 
External Gamma and Beta Exposures 
 
Total dose received during the five year period, or portion thereof, from all external sources = 
Hp(10) 
 
Radionuclide Intake (Internal Exposures) 
 
Total dose received during the five year period, or portion thereof, from all internal sources, 
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Where, An is the activity intake of radionuclide n and DCwn is the worker dose coefficient specified 
for that NORM nuclide (Refer to Table 4.1 entries). For inhalation, the DCwn selected from Table 
4.1 will depend on the chemical form of the radionuclide, which will determine whether it is fast (F), 
moderate (M) or slow (S) absorption from the lungs. 
 
Radon-222  Inhalation 
 
Total dose received during five year period, or portion thereof, from radon-222 progeny inhalation,  
 

 
 
Where, for workers the dose conversion from   WLM to mSv is 5. Radon-220 progeny must be 
treated separately. 

 
Step 2.  Five Year Dose Limit Compliance 

 
Determine the effective dose by adding the dose contributions from the three categories. To 
determine whether the effective dose received complies with the Guidelines compare it to the 
appropriate five-year dose limit from Table 2.1. 
 
Compliance:  
 
 
Example 2:            During a five-year period, a worker has been exposed to external gamma 

radiation, has ingested radium in dust and was exposed to radon-222 progeny. 
The workers recorded doses/intakes are presented in Table D.2. 

 
Table D.2  
Worker’s Record of Doses and Intakes for Example 2 

Source Recorded Dose/Intake Effective Dose 

External Radiation Hp(10) 30 mSv Hp(10) = 30 mSv 

Internal Radiation (radium-
226) In 

26,000 Bq I = 7.3 mSv 

Radon  RnP 1 WLM Rnd = 5 mSv 

 
This worker’s internal dose component (I) can be calculated using Table 4.1. The DCw for 226Ra is 
2.8 e-7 Sv/Bq.   
 
Therefore  

 
 
This worker’s radon dose component (Rnd) can be calculated by multiplying the dose in WLM by 5 
to convert to mSv. 
 
Therefore  
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Effective Dose:  
 

 
 
 
Conclusion:       The worker has not exceeded the five-year dose limit of 100 mSv. 
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E Appendix  
 
Derivation of Diffuse NORM Unconditional Derived Release Limits 
 
The Unconditional Derived Release Limit for diffuse NORM sources (solid, air, and water) is the 
concentration of the parent radionuclide (Bq per unit mass or volume), in equilibrium with its 
progeny, that could result in a dose of 0.3 mSv per year from those pathways considered in the 
assessment, based on conservative exposure assumptions (conservative assumptions are those 
that are least likely to understate exposure). The pathways, assumptions, and other related 
information are supplied below for the calculation of the limits for the decay chains listed in Table 
5.1. 
 
Unconditional Derived Release Limits have been calculated for 40K, and for the 238U and 232Th 
decay series. Values for the two decay series are given for the various sub-chains that can be 
assumed to be in equilibrium, in other words, the parent radionuclide is in equilibrium with its 
shorter-lived progeny. For example, within the 238U series, a release limit is given for 210Pb in 
equilibrium with its progeny, 210Bi and 210Po. 

 
Exposure Pathways for Diffuse NORM Sources 
 
Solid NORM 
 
For diffuse solid NORM, the release limit is the concentration in soil (Bq/kg) at the receptor that 
would result in a dose of 0.3 mSv/a to a reference adult. Based on a modification to the screening 
methodology recommended by the National Commission for Radiation Protection (NCRP) for 
disposal of radionuclides in the ground (NCRP 1996), it is assumed that the radioactive material is 
uniformly distributed in soil to infinite depth, and that the reference individual resides on this soil 
and consumes produce grown on the soil. The following exposure pathways and assumptions 
were considered: 

 
 The parent radionuclide and its progeny are in equilibrium. 

 
 The reference adult is exposed to direct external irradiation from the soil, which is assumed 

to be homogeneously contaminated to infinite depth. 
 

 The individual receives an internal dose from the inhalation of resuspended dust, 
contaminated to the same level as the soil. 

 
 Half of the individual’s annual supply of vegetables is grown on contaminated soil.  It is 

assumed that the land does not support livestock, so there is no dose from the 
consumption of animal products. 

 
 The individual ingests contaminated soil from unwashed produce, dirt on hands, etc. 

 
 The reference individual is assumed to occupy the site for 25% of the year, affecting the 

direct irradiation, inhalation, and soil ingestion pathways. 
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Airborne NORM 
 
For airborne NORM, the unconditional release limit is the concentration in air (Bq/m 3) at the 
receptor that would result in a dose of 0.3 mSv/a to a reference adult from inhalation.  The 
following assumptions apply: 
 

 Only the inhalation pathway is assumed. 
 

 The parent radionuclide and its progeny are in equilibrium (very conservative). 
 

 The reference individual is assumed to occupy the site for 25% of the year. 

 
Aquatic NORM 
 
For aquatic NORM, the Unconditional Derived Release Limit is the concentration in water (Bq/L) at 
the point of release that would result in a dose of less than 0.3 mSv/a to a reference adult 
consuming water for an entire year assuming a four to ten-fold dilution in concentration between 
the NORM release point and a drinking water intake point. Equilibrium between the parent and its 
progeny is not assumed. The release limit is therefore 10 times the maximum acceptable 
concentration given in the Guidelines for Canadian Drinking Water Quality, 6th edition (Health 
Canada 1996), which is based on a dose of 0.1 mSv/a. Regardless of the NORM guideline, in all 
cases, provincial drinking water standards would apply to the water as released. 

 
Discussion of Parameters Used in the Derivation of Unconditional Release Limits 
 
Soil to plant uptake factors, Bvx, for the various radionuclides of interest are taken from Zach and 
Sheppard (1992), Table 6. These were selected by Zach and Sheppard, based on a review of 
available data, as being appropriate mean values for the Canadian Shield. 
 
Annual adult consumption rates for vegetables and soil are taken from Health Canada (1993).  A 
factor of 0.5 has been applied to the intake of produce to reflect the assumption that one-half of the 
annual intake is grown on contaminated soil. The adult water consumption rate is from Health 
Canada (1996). The inhalation rate is from ICRP Publication 71 (1995), Table 6. Soil density (for 
conversion of groundshine dose coefficients) is taken from CSA (1987). The soil resuspension 
factor is from Davis et al (1993). An occupancy correction factor of 0.25 has been applied to 
exposure to airborne NORM sources by inhalation, and to exposures to solid NORM sources by 
 

 direct groundshine irradiation; 
 

 ingestion of soil; and 
 

 inhalation of resuspended dust. 

 
Committed effective dose coefficients for internal exposure (inhalation, ingestion) are from ICRP 
Publication 72 (1996). External dose rate coefficients for soil contaminated to infinite depth are 
taken from Eckerman and Legett (1996); Eckerman and Ryman (1993). These are consistent with 
ICRP 60 methodologies. Parameters values used in the calculation of unconditional release limits 
are summarised in Table 1. 
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It is assumed that: 
 

 All radionuclides in the defined parent-progeny group are in equilibrium for both solid and 
airborne NORM sources. 

 
 For aquatic NORM, equilibrium is not assumed, and the unconditional release limit is based 

on each separate radionuclide released. 
 

 All compartments are in equilibrium, and at steady-state. 


 No allowance is made for transfer times between compartments, or hold-up time of food 
(for example between harvest and consumption). 



 No corrections are made for reduction in external irradiation due to shielding, surface 
roughness, etc. 

 
Methodology and Equations: 
 
Solid and Airborne NORM: 
 
For a given decay chain in equilibrium (for example, 238U  234Th  234mPa), the doses resulting from 

a unit concentration of each radionuclide, x, by each relevant exposure pathway, y, referred to as 
Dx,y (mSv y-1) were calculated as follows, where DCx,y is the radionuclide- and pathway-specific 
effective dose coefficient: 

 
For Solid NORM: 
 

 External groundshine  

 Internal, ingestion of vegetables 

 Internal, ingestion of soil 

 Internal, inhalation of resuspended material 
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Table E.1 
Parameter Values 
 

Parameter Element Value Reference 

Plant/Soil Uptake, Bvx K 2.5E-01 (Zach and Sheppard, 1992) 

(Bq/kg wet / Bq/kg dry) Pb 1.1E-02  

 Bi 8.8E-03  

 Po 6.3E-04  

 Ra 3.3E-03  

 Ac 8.8E-04  

 Th 2.1E-04  

 Pa 6.3E-04  

 U 2.1E-03  

Soil density (kg m
-3
)  1.6E+03 (CSA 1987) 

Food consumption: Veg (kg y
-1
)  2.5E+02 (Health Canada 1993) 

Soil ingestion rate (kg y
-1
)  7.3E-03 (Health Canada 1993) 

Dust loading - resuspension (kg m
-3
)  6.0E-08 (Davis et al. 1993) 

Adult breathing rate (m
3
 y

-1
)  8.1E+03 (ICRP 1995) 

Occupancy Factor  2.5E-01 (NCRP 1996) 

External dose coefficients(Sv m
3 
Bq 

-1
 s 

-1
)  Note (a) (Eckerman and Legett 1996) 

Internal dose coefficients (Sv Bq
-1
)  Note (a) (ICRP 1996) 

 
(a) Dose coefficients are radionuclide dependent. Refer to listed references for specific values. 
 
For Airborne NORM: 
 

 Internal, inhalation of airborne material  

 
Calculation of the Unconditional Derived Release Limit 
The total dose per unit concentration (soil or airborne) is given by a double sum over each 
radionuclide and pathway: 

 
 

 
 

The Unconditional Derived Release Limit, UDRL, for the parent radionuclide in equilibrium with its 
progeny is: 
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Aquatic NORM 
 
As discussed above, the unconditional derived release limit for aquatic NORM is 10 times the 
maximum acceptable concentration given in the Guidelines for Canadian Drinking Water Quality, 
6th edition (Health Canada 1996) for the parent radionuclide.  Equilibrium between parent and 
progeny is not assumed. 

 
Unconditional Derived Release Limits 
Table 5.1 of the Guidelines provides a summary of the Unconditional Derived Release Limits 
calculated for the significant NORM nuclides in the Uranium and Thorium decay series and for 
potassium-40. 
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F Appendix  
 
Elements of a Formal Radiation Protection Program  
 
Radiation Protection Program 

 
Employers that implement a radiation protection program should, as part of that program, keep the 
exposure to radon progeny and the effective dose received by and committed to persons as low as 
reasonably achievable through the implementation of: 
 

(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. 
 
An employer should ascertain the exposure to radon progeny and the effective dose by direct 
measurement as a result of monitoring; or by expert estimates. 

 
Provision of Information 

 
(1)  The employer shall inform each occupationally exposed worker, in writing: 
 

(a)  that he or she is an occupationally exposed worker; 
 

(b)  of the risks associated with radiation to which the worker may be exposed in the course 
of his or her work, including the risks associated with the exposure of embryos and 
foetuses to radiation; 

 
(c)  of the applicable radiation dose limits for occupationally exposed workers shown in 

Table 2.1; and 
 

(d)  of the worker's radiation dose levels. 
 
(2)  The employer should inform each occupationally exposed female worker, in writing, of the 

applicable effective dose limits shown in Table 2.1. 
 
(3)  The employer should obtain from each occupationally exposed worker a written 

acknowledgement that the worker has received this information. 

 
Use of Licensed Dosimetry Service 

 
Employers should use a dosimetry service, meeting the requirements of S-106, Technical and 
Quality Assurance Standards for Dosimetry Services in Canada, to measure the radiation doses to 
occupationally exposed workers who have a reasonable probability of receiving an effective dose 
greater than 5 mSv in a one-year dosimetry period. 
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Occupationally Exposed Workers 

 
An occupationally exposed worker should on request of the employer provide the worker's: 
 

(a)  given names, surname and any previous surname; 
 

(b)  Social Insurance Number; 
 

(c)  gender; 
 

(d)  date, province or state and country of birth; and 
 

(e)  dose record for the current one-year and five-year dosimetry periods. 

 
Pregnant Occupationally Exposed Workers 
 
Every occupationally exposed worker who becomes aware that she is pregnant should 
immediately inform the employer in writing. 
 
On being informed by an occupationally exposed worker that she is pregnant, the employer should 
make accommodation to comply with Note (b), Table 2.1, that will not constitute undue hardship to 
the employer. 

 
When Dose Limit Exceeded 
 
When an employer becomes aware that a dose of radiation received by and committed to a person 
may have exceeded an applicable dose limit shown in Table 2.1, the employer shall: 
 

(a)  immediately notify the person and the Provincial Authorities of the dose; 
 

(b)  require the person to leave any work that is likely to add to the dose; 
 

(c)  conduct an investigation to determine the magnitude of the dose and to establish the 
causes of the exposure; 

 
(d)  identify and take any action required to prevent the occurrence of a similar incident; and 

 
(e)  within 21 days after becoming aware that the dose limit has been exceeded, report the 

results of the investigation to the appropriate government authority (reference Appendix 
B) or on the progress that has been made in conducting the investigation. 

 
Return to Work 

 
If a person has received or been committed to an equivalent dose that exceeds an equivalent dose 
limit given in Table 2.1, and Provincial Authorities agree that the person can return to work, the 
authorization may specify conditions and prorated dose limits. 
 
For the purpose of this section a prorated effective dose limit is the product obtained by multiplying 
the applicable dose limit given in Table 2.1 by the ratio of the number of months remaining in the 
dosimetry period to the total number of months in the dosimetry period. 
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Labelling and Signs 
 
Labelling of Containers and Devices 
 
Containers that store NORM radioactive material should be labelled with: 
 

(a)  the radiation warning symbol set out in Figure G-1 and the words "RAYONNEMENT — 
DANGER — RADIATION"; and 

 
(b)  the name, quantity, date of measurement and form of the radioactive material in the 

container. 
 
This does not apply to a container used to hold radioactive material for current or immediate use or 
in which the quantity of radioactive material is less than or equal to the amounts shown in Table 
5.1. For transporting radioactive materials refer to Section 6, Standards for the Transport of NORM. 

 
Posting of Signs at Boundaries and Points of Access 
 
The employer should place a durable and legible sign that bears the radiation warning symbol 
shown in Figure G-1 and the words "RAYONNEMENT — DANGER — RADIATION", at the 
boundary, and at every point of access to the area, room or enclosure: 
 
 where, 
 
 (a)  there is radioactive material present in an activity greater than 100 times the value 

shown in Table 5.1 in an area, room, or enclosure;  
 or, 
 

(b)  there is a reasonable probability that a person in the area, room or enclosure will be 
exposed to a radiation dose rate greater than 25 µSv/h.  

 
Use of Radiation Warning Symbol 
 
Whenever the radiation warning symbol is used it should be: 
 

(i)  prominently displayed; 
 
(ii)  of an appropriate size for the size of the container to which it is attached, or of the area, 

room, enclosure or vehicle for which it is posted; 
 
(iii)  oriented with one blade pointed downward and centred on the vertical axis;  
 
(iv)  no wording shall be superimposed on it. 

 
Frivolous Posting of Signs 
 
A radiation warning sign should not be posted at a place where the radiation dose rate or 
radioactive material indicated on the sign is not present. 
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Records to Be Kept by Employer 
 
Every employer should keep a record of the name and job category of each occupationally 
exposed worker. 

 
Figure G-1 
Radiation Warning Symbol 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: 
 
The three blades and the central disk of the symbol shall be: 
 
(a)   magenta or black; and 
 
(b)   located on a yellow background.
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G Appendix  
  
Glossary Of Radiation Terminology 
 
Absorbed Dose: The mean energy deposited by ionizing radiation per unit mass of the body or 
organ or tissue of the body. Unit: gray (Gy), 1 Gy = 1 joule per kilogram.  
 
Activity (Radioactivity): The number of nuclear transformations that occur in a quantity of material 
per unit of time. Unit: becquerel (Bq), 1 Bq = 1 disintegration per second. 
 
ALARA: A principle of risk management according to which exposures are kept as low as 
reasonably achievable, economic and social factors being taken into consideration. A guiding 
principle of radiation protection. 
 
Alpha Radiation (Alpha Decay): A high-energy positively charged particle ejected from the 
nucleus of an unstable (radioactive) atom, consisting of two protons and two neutrons. An alpha 
particle is a helium nucleus. 
 
Annual Limit on Intake (ALI): The intake by inhalation, ingestion or through the skin of a given 
radionuclide in a year by a reference man which would result in a committed dose equal to the 
relevant dose limit. The ALI is expressed in units of activity. 
 
Atomic Number: The number of protons contained in the nucleus of an atom. This number gives 
each atom its distinct chemical identity. 
 
Atomic Mass (Mass Number): The total mass of protons and neutrons contained in the nucleus of 
an atom. 
 
Background Radiation: The radiation to which an individual is exposed arising from natural 
radiation sources such as terrestrial radiation from radionuclides in the soil, cosmic radiation from 
space, and naturally occurring radionuclides deposited in the body from foods, etc. 
 
Balance of Pregnancy: The period from the moment an employer is informed of the pregnancy to 
the end of the pregnancy. 
 
Becquerel (Bq): An SI unit of radioactivity, equivalent to 1 nuclear transformation per second.  
Used as a measurement of the quantity of a radionuclide since the number of radioactive 
transformations (disintegrations) is directly proportional to the number of atoms of the radionuclide 
present. Replaces an earlier unit, the curie (Ci). 
 
Beta Radiation (Beta Decay): The ejection of a high-energy negatively charged subatomic 
particle from the nucleus of an unstable atom. A beta particle is identical in mass and charge to an 
electron. 
 
Contamination (Radioactive Contamination): Radioactive material present in excess of natural 
background quantities in a place it is not wanted. 
 
Committed Dose: The total dose received from a radioactive substance in the body during the 
remainder of a person’s life (assumed as 50 years for adults, 70 years for children) following the 
intake of the radionuclide. 
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Curie (Ci): A unit of activity equivalent to 3.7 x 1010 disintegrations per second. Replaced in 
international usage by the becquerel. 
 
Decay (Radioactive Decay): A process followed by an unstable nucleus to gain stability by the 
release of energy in the form of particles and/or electromagnetic radiation. NORM materials decay 
with the release of alpha particles, beta particles and/or gamma photons.  
 
Decay Series (Radioactive Decay Series): A succession of radionuclides, each member of which 
transforms by radioactive decay into the next member until a stable nuclide results. The first 
member is called the “parent”, the intermediate members are called “progeny” and the final stable 
member is called the “end product”. In the two NORM decay series; uranium-238 and thorium-232 
are the “parents,” and lead-206 and lead-208 are the “end products”.  
 
Derived Working Limit (DWL): A practical working limit derived from regulatory limits.  Derived 
Working Limits can be compared to measured values at the work site to assess compliance with 
regulatory limits. 
 
Diffuse NORM: NORM-contaminated material in which the radioactive concentration is uniformly 
dispersed. It is generally low in radioactive concentration, and relatively large in volume.  
 
Discrete NORM: NORM-contaminated material in which radioactive substances are concentrated, 
or not uniformly dispersed throughout the material. It generally has much higher levels of 
radioactive concentration in a localized volume than diffuse NORM.  
 
Dose Coefficient (DC): A factor that relates the amount of radiation dose (Sv) delivered to the 
body per unit of activity (becquerel) taken into the body. Unit: (Sv/Bq). 
 
Dose Constraint: An upper bound on the annual dose that members of the public or incidentally 
exposed workers should receive from a planned operation or single source. 
 
Dosimeter: A device for measuring a dose of radiation that is worn or carried by an individual. 
 
Effective Dose: Radiation dose for primary radiation dose limits. It represents the sum of the 
equivalent doses received by different tissues of the human body, each multiplied by a “tissue 
weighting factor” (wT).  Unit: sievert (Sv). 
 
Equilibrium (Radioactive): In a radioactive decay series, the state that prevails when the rate at 
which progeny are produced is equal to the rate at which they are decaying. This form of 
equilibrium may be attained only if the precursor is very long-lived relative to any member of the 
decay chain. All members of a NORM radioactive decay series in equilibrium have the same 
radioactivity. 
 
Equivalent Dose: The absorbed dose multiplied by a “radiation weighting factor”, (wR), which 
accounts for the different potential for adverse effects of the different types of radiation. Unit: sievert 
(Sv). 
 
Five Year Dosimetry Period: The period of five calendar years beginning on January 1 of the year 
following the year in which the Radiation Protection Management Program is started, and every 
period of five calendar years thereafter. 
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Gamma Radiation (Gamma Rays or Gamma Photons): Electromagnetic radiation or photon 
energy emitted from an unstable nucleus in the process of ridding itself of excess energy. Highly 
penetrating, gamma rays lose energy as they pass through atoms of matter. 
 
Gray (Gy): Radiation damage is dependent on the absorption of radiation energy and is 
approximately proportional to the concentration of absorbed energy in tissue. The gray is the SI 
unit of absorbed radiation dose corresponding to the absorption of 1 joule of radiation energy per 
kilogram of material. For gamma and beta radiations, the gray is numerically equal to the sievert. 
 
Groundshine: Radiation detectable on the earth’s surface from radioactive substances on or 
beneath the surface. 
 
Half-life, Biological: The time required for the body to eliminate half the quantity of a substance 
taken into the body. A major factor in determining a radionuclide’s Dose Coefficient.  
 
Half-life, Radioactive: The time required for a radioactive material to lose half of its activity through 
radioactive decay. 
 
IAEA: International Atomic Energy Agency. 
 
ICRP: International Commission on Radiological Protection. 
 
Incidentally Exposed Workers: Employees whose regular duties are not expected to result in 
exposure to NORM radiation. The public annual dose limit of 1 mSv applies to this category of 
workers in an occupational exposure environment - the occupational domain.  
 
Incremental Dose: Radiation dose found in excess of the local background radiation dose. 
 
NORM (Naturally Occurring Radioactive Materials): NORM is an acronym for naturally 
occurring radioactive materials comprising radioactive elements found in the environment. Long-
lived radioactive elements of interest include uranium, thorium and potassium and any of their 
respective radioactive decay products such as radium and radon. Some of these elements have 
always been present in the earth’s crust and within the tissues of all living beings. Although the 
concentration of NORM in most natural substances is low, higher concentrations may arise as the 
result of human activities. 
 
One-year Dosimetry Period: The period of one calendar year beginning on January 1 of the year 
following the year in which the Radiation Protection Management Program is started, and every 
period of one calendar year thereafter. 
 
Occupationally Exposed Workers (NORM Workers): Employees who expect to receive 
exposure to sources of NORM radiation as a result of their regular duties. The annual occupational 
dose limit of 20 mSv applies to this category of workers in an occupational exposure environment. 
 
Personal Dosimetry Threshold: The annual effective dose above which radiation dosimetry of 
individual workers is required. 
 
Phosphogypsum Stack: Phosphogypsum stack refers to the storing of phosphogypsum, a 
byproduct of fertilizer production, in large outdoor stockpiles. 
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Photons (X-ray or Gamma rays): See gamma radiation. 
 
Rad: A historical radiation unit for measuring radiation energy absorption (dose), equivalent to 100 
ergs per gram in any medium. RAD is an acronym for Radiation Absorbed Dose. Now replaced in 
international system of units by the “gray” (Gy). 
 
Radiation Weighting Factor (wR): A value recommended by the International Commission on 
Radiological Protection, and usually adopted by national regulatory agencies, to convert absorbed 
dose from various types of ionizing radiation into its dose equivalent in terms of biological harm 
from alpha, beta or gamma radiation. For gamma rays and beta particles, wR = 1. For alpha 
particles and fast neutrons, wR = 20.  
 
Radiochemical Analysis: Analysis of the radioactive content of a NORM sample. Radiochemical 
analysis will identify and quantify the concentration of various radionuclides in the NORM sample. 
 
Radionuclide or Radioisotope: A particular form of an element, characterized by a specific 
atomic mass and atomic number, whose atomic nucleus is unstable and decays or disintegrates 
with a statistical probability characterized by its physical half-life.  
 
Radium-226: A radioactive element with a half life of 1600 years. It is a particularly hazardous 
decay product of natural uranium, and is frequently the dominant NORM nuclide. It decays into the 
radioactive gas Radon-222. 
 
Radon: The only radioactive gas generated during natural radioactive decay processes. Two 
radioisotopes of radon are present — radon and thoron — each a decay product of radium. Radon 
(Rn-222) is found in the uranium decay series while thoron (Rn-220) is found in the thorium decay 
series. 
 
Radon Progeny: The products of radon (radon-222) or thoron (radon-220) decay with short half-
lives.  Radon decay products include; Polonium-218 (RaA), Lead-214 (RaB), Bismuth-214 (RaC), 
and Polonium-214 (RaC'). Thoron decay products include; Polonium-216 (ThA), Lead-212 (ThB), 
Bismuth-212 (ThC), Polonium-212 (ThC’), and Thallium-208 (ThC”) 
 
Rem: A historical unit of human dose equivalent.  Rem is an acronym for roentgen equivalent man 
and was replaced in 1977 by the sievert in the international system of units. 
 
Roentgen (R): The classical unit of radiation ionization in air, frequently misapplied as a unit of 
exposure in humans. Replaced in international system of units by the “coulomb per kg in air”. 
 
Shielding: The reduction of radiation beam intensity by interposing, between the source and an 
object or person that might be exposed, a substance that absorbs radiation energy, either by 
collision, in the case of particulate radiation, or by absorption of waveform energy, in the case of 
gamma photons. 
 
SI (Systeme Internationale): The “metric” system of units generally based on the 
metre/kilogram/second units. Special quantities for radiation include the becquerel, gray and 
sievert. 
 
Sievert (Sv): The sievert is the unit of radiation equivalent dose, H, that is used for radiation 
protection purposes, for engineering design criteria and for legal and administrative purposes. The 
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sievert is the SI unit of absorbed radiation dose in living organisms modified by radiation type and 
tissue weighting factors. The unit of dose for the terms “equivalent dose” and “effective dose”.  It 
replaces the classical radiation unit the rem. Multiples of sieverts (Sv) used in the Guidelines 
include millisieverts (mSv) and microsieverts (µSv). 

 
Specific Activity (Radioactive Concentration): The number of becquerels per unit of mass of a 
material. Units: Bq/g and kBq/kg 
 
Tissue Weighting Factor (wT): A weighting factor developed by the ICRP that  assigns a relative 
share of total radiation dose detriment to specific organs and tissues. Risks from localized radiation 
exposures to specific organs and tissues can be quantified. 
 
Unconditional Derived Release Limits (UDRL): Within the Unrestricted classification, the 
radioactive activity of NORM below which NORM can be released into the public domain without 
restrictions.  
 
Working Level (WL): A unit for potential alpha energy concentration, (PAEC), resulting from the 
presence of radon progeny equal to the emission of 1.3 x 105 MeV of alpha energy per litre of air. 
In SI units the WL corresponds to 2.08 x 10-5 joules per cubic metre (J/m3). 
 
Working Level Month (WLM): A measure of the cumulative exposure to radon progeny in air.  
One Working Level Month is defined as the exposure received by an individual inhaling air 
containing a radon progeny concentration of one WL for a period of 170 hours, the assumed 
number of hours in a working month. One working level month is equivalent to 3.54 mJ h m-3.  
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INTRODUCTION  

Purpose  

This Guide describes the key public participation opportunities during an environmental assessment 

conducted by the Canadian Environmental Assessment Agency (the Agency) or by a review panel under the 

Canadian Environmental Assessment Act, 2012 (CEAA 2012). CEAA 2012 has legislated requirements to 

provide opportunities for public participation, providing certainty and clarity on how your voice can be heard 

during the environmental assessment process.  

Application 

Under CEAA 2012, an environmental assessment may be required for designated projects – those projects 

described by the Regulations Designating Physical Activities or designated by the Minister of the Environment 

(the Minister) because of potential adverse environmental effects or related public concern (subsection 14(2)). 

The term “project” refers to designated projects under CEAA 2012 for which the Agency is the responsible 

authority. 

Throughout the document, the term "environmental effects" refers to environmental effects as described in 

section 5 of CEAA 2012. 

Depending on the nature of the designated project, the environmental assessment is carried out by one of 

three responsible authorities: the Agency, the National Energy Board or the Canadian Nuclear Safety 

Commission. Other federal authorities may be designated as responsible authorities in the future. Projects for 

which the Agency is the responsible authority are described in the Regulations Designating Physical Activities. 

This Guide focusses on how the public can participate in environmental assessment processes where the 

Agency is the responsible authority. Information on processes by the National Energy Board or the Canadian 

Nuclear Safety Commission is available on their respective websites. 

Predictable opportunities for public participation enable members of the public to better plan their involvement 

and manage resources more efficiently. After reading this Guide, you will understand how and when to 

participate in an environmental assessment when the Agency is the responsible authority, as well as the 

general roles and responsibilities of the Agency and other participants in the environmental assessment 

process.  

CEAA 2012 allows the federal environmental assessment process to be substituted for a provincial 

environmental assessment process. In this case, the public needs to follow the province’s public participation 

process (see Annex 1). 

The Environmental Assessment Process under CEAA 2012 

Environmental assessment is a planning and decision-making tool used to minimize or avoid adverse 

environmental effects of proposed initiatives before they are carried out. 

An environmental assessment identifies possible adverse environmental effects and mitigation measures to 

lessen those effects and assesses whether a project is likely to cause significant adverse environmental 

effects after mitigation measures are implemented. 

Comments received from the public throughout the environmental assessment process influence the 

identification and assessment of adverse environmental effects, the development of mitigation measures, the 

determination of significance and the development of a follow-up program. 

http://laws-lois.justice.gc.ca/eng/acts/C-15.21/index.html
http://laws-lois.justice.gc.ca/eng/regulations/SOR-2012-147/index.html
http://laws-lois.justice.gc.ca/eng/regulations/SOR-2012-147/index.html
https://www.neb-one.gc.ca/prtcptn/hrng/pplngprtcpt-eng.html
http://nuclearsafety.gc.ca/eng/resources/environmental-assessments/participate/index.cfm
http://nuclearsafety.gc.ca/eng/resources/environmental-assessments/participate/index.cfm
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When the Agency is the responsible authority, there are two possible types of environmental assessment: 

Environmental Assessment by the Agency: 

The Agency reviews all of the information submitted by participants (e.g. the project proponent, the public and 

Indigenous groups) to prepare an environmental assessment report. This report is advisory in nature, contains 

the Agency’s conclusions and recommendations, and is submitted to the Minister to support the Minister’s 

decision. 

Environmental Assessment by a review panel: 

A panel of independent experts appointed by the Minister reviews all of the information submitted by 

participants (e.g. the project proponent, the public and Indigenous groups) to prepare a panel report. This 

report is advisory in nature, contains the review panel’s conclusions and recommendations and is submitted to 

the Minister to support the Minister’s decision. 

Both approaches allow the Agency or the review panel to conduct the environmental assessment in 

cooperation with another jurisdiction, such as a province, when the jurisdiction also has a responsibility to 

conduct an environmental assessment (see Annex 1). 

For more information about the environmental assessment process and timelines under CEAA 2012, please 

consult the Basics of Environmental Assessment. 

Public Participation and Environmental Assessment  

CEAA 2012 (paragraph 19(1)(c)) requires that comments from the public be considered in the environmental 

assessment of a designated project. Public participation is an important aspect of an open, balanced process 

and strengthens the quality and credibility of an environmental assessment. It encourages and supports 

project planning and decision-making by sharing information with, and gathering input from, members of the 

public who may have an interest in a proposed project. 

By sharing your comments and concerns, you are giving the decision-maker the benefit of your views, 

experience and knowledge. As a participant, you can contribute to discussions on improving or adapting the 

project to avoid potential adverse environmental effects. Your input contributes to a fully informed decision. 

Who can participate? 

During an environmental assessment, anyone with an opinion, information or expertise relevant to a project 

and its potential environmental effects, can provide comments. Comments on specific documents must 

generally be received within the defined public comment periods to be considered by the Agency or a review 

panel. 

CEAA 2012 states that a review panel must hold public hearings in a manner that offers any interested party 

an opportunity to participate. CEAA 2012 defines an interested party as any person that, in the opinion of the 

review panel, is directly affected by the carrying out of the designated project or has relevant information or 

expertise. The review panel determines who is an interested party. 

Aboriginal groups may provide input through Aboriginal consultation activities and/or public participation 

opportunities. More information on the Crown’s legal duty to consult Aboriginal groups is available in the 

Updated Guidelines for Federal Officials to Fulfill the Duty to Consult and on the Agency’s Aboriginal 

Consultation in Federal Environmental Assessment webpage. 

Support for meaningful participation 

The Agency and review panels ensure that meaningful opportunities for public participation occur during an 

environmental assessment. This is done through notification of opportunities for public participation, 

reasonable timing, provision of accessible information, transparent reporting of results, financial support for 

https://www.canada.ca/en/environmental-assessment-agency/services/environmental-assessments/basics-environmental-assessment.html
http://www.aadnc-aandc.gc.ca/eng/1100100014664/1100100014675
https://www.canada.ca/en/environmental-assessment-agency/programs/aboriginal-consultation-federal-environmental-assessment.html
https://www.canada.ca/en/environmental-assessment-agency/programs/aboriginal-consultation-federal-environmental-assessment.html
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participants, and coordination with other jurisdictions. Please consult Annex 1 for more information on support 

for participants. 

Structure of the Guide 

This Guide is divided into five parts to better direct you to the most relevant public participation opportunity for 

a particular environmental assessment. 

 Project Description (Part 1); 

 Draft Environmental Impact Statement Guidelines (Part 2); 

 Environmental Assessment by the Agency (Part 3); 

 Environmental Assessment by Review Panel (Part 4); and 

 Potential Decision Statement Conditions (Part 5).  

Parts 1, 2 and 5 outline public participation opportunities in the environmental assessment process that are 

common to both an environmental assessment by the Agency and an environmental assessment by review 

panel. Part 3 focuses on the key public participation opportunities for an environmental assessment by the 

Agency. Part 4 explains the key public participation opportunities for an environmental assessment by review 

panel. Both environmental assessment by the Agency and environmental assessment by review panel provide 

public comment opportunities on important information such as the proponent’s environmental impact 

statement. 

Figure 1 illustrates the five parts of this document relative to the environmental assessment process.  



 

4  Public Participation in Environmental Assessment under the Canadian Environmental Assessment Act, 
2012  —  Interim Reference Guide 

Figure 1: Key Opportunities for Public Participation in an Environmental Assessment under CEAA 
2012 

Note: This diagram sequentially illustrates the stages presented for public participation during an environmental 
assessment led by the Agency or by a review panel. There are five key possibilities during and Agency-led 
process, and six for a Review Panel. 
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PART 1: OPPORTUNITIES TO COMMENT ON A PROJECT DESCRIPTION (20 DAYS) 

When a proponent proposes a project that is described in the Regulations Designating Physical Activities, they 

are required to submit a project description to the Agency that complies with the Prescribed Information for the 

Description of a Designated Project Regulations. Generally a project description will include the following 

information: 

 activities involved in carrying out the proposed project; 

 timelines for the project life cycle, including construction, operation, decommissioning, and 

abandonment; 

 description of any public or Indigenous engagement planned and/or carried out; 

 information on any relevant environmental studies being carried out in the project area; 

 maps showing the location of the project in relation to various landscape features (e.g. wetlands, water 

sources, sensitive areas, etc.), residential areas, and federal lands, including Indigenous communities 

and traditional territories; 

 if there is any financial support from federal authorities and if any federal land would be used in 

carrying out the project; 

 anticipated required permits or authorizations (federal and provincial); 

 description of any changes that may be caused to the environment, should the project be carried out, 

specifically to fish and fish habitat, aquatic species, and migratory birds; 

 effects that may occur on federal lands; 

 effects that may cross provincial or international boundaries; and 

 description of how potential changes to the environment could impact Aboriginal peoples in terms of 

health, socio-economic conditions, physical and cultural heritage, current use of lands and resources 

for traditional purposes, or on anything of historical, archaeological, paleontological or architectural 

significance (e.g., burial sites, ceremonial lands, teaching sites). 

Once the Agency determines that the project description is complete, it is posted on the Registry Internet site, 

and a 20-day public comment period will begin. 

What should your comments focus on? 

The purpose of public participation at this stage is to provide input early in the environmental assessment 

process and gather information which may help determine if an environmental assessment is required and to 

define the scope of issues to be considered. As such, your comments should focus on the project and its 

potential environmental effects. 

How are your comments used? 

Your comments will help the Agency: 

 determine whether an environmental assessment is required and, if so, whether the project should 

continue to be assessed by the Agency or be recommended for referral to a review panel; 

 identify issues of importance to the public in relation to the project; and 

 prepare the draft environmental impact statement guidelines. 

Part 2: Opportunities to Comment on Draft Environmental Impact Statement Guidelines (30 Days) 

http://laws-lois.justice.gc.ca/eng/regulations/SOR-2012-148/index.html
http://laws-lois.justice.gc.ca/eng/regulations/SOR-2012-148/index.html
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Once it has been decided that an environmental assessment is required for the project (and before the 

Minister decides whether the project should be referred to a review panel), the Agency will prepare draft 

environmental impact statement guidelines and make them available on the Registry Internet site for a public 

comment period, generally for 30 days. 

The environmental impact statement guidelines identify the information that must be included in the 

proponent’s environmental impact statement and specify the nature, scope and extent of that information. 

Within 60 days of the start of an environmental assessment, the Minister may refer the project to a review 

panel. Opportunities for public participation in an environmental assessment by a review panel are explained 

in Part 4. 

If the Minister does not refer the project to a review panel, the Agency will continue to conduct the 

environmental assessment. Opportunities for public participation in an environmental assessment by the 

Agency are explained in Part 3. 

What should your comments focus on? 

Your comments should focus on which aspects of the environment may be affected by the project and what 

should be examined during the environmental assessment. If you believe that an important component of the 

environment is missing or may not be adequately assessed you should let the Agency know. 

How are your comments used? 

Your comments will be used to strengthen the draft environmental impact statement guidelines which may 

include the identification of additional valued components and/or studies to be undertaken in the environmental 

impact statement. Taking into account the comments received, the Agency will finalize the environmental 

impact statement guidelines, issue them to the proponent, and post them on the Registry Internet site for the 

public. 

The public comments received at this stage may also inform whether or not the designated project is 

recommended for referral to environmental assessment by review panel. 

PART 3: OPPORTUNITIES DURING AN ENVIRONMENTAL ASSESSMENT BY THE 
AGENCY  

This section focuses on the key opportunities for public participation once it has been decided that the 

environmental assessment will be conducted by the Agency, specifically: 

 Opportunities to comment on the environmental impact statement; and 

 Opportunities to comment on the draft environmental assessment report. 

3.1 The Environmental Impact Statement (30 Days)  

The Agency is responsible for a technical review of the proponent’s environmental impact statement. Both the 

full version and a summary of the environmental impact statement are made available on the Registry Internet 

site and a public comment period is held, generally for 30 days. 

The environmental impact statement includes detailed information, such as: 

 a list of stakeholders and summaries of engagement sessions with the public and Indigenous groups; 

 information on the project’s activity throughout its life cycle (construction, operation, decommissioning, 

and abandonment); 
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 a description of the current environment; 

 an assessment of alternative ways to carry out the project; 

 an analysis of potential environmental effects; 

 proposed mitigation measures; 

 a determination of the significance of the residual adverse environmental effects remaining after 

mitigation; 

 response plans for accidents and malfunctions; 

 cumulative environmental effects; and 

 a follow-up program. 

In some cases, the Agency may hold public meetings or open houses in areas that are likely to be affected by 

the project. The Agency would consider factors such as the degree of public concern, complexity of the project 

and coordination with a provincial environmental assessment process in making the decision to hold public 

meetings or open houses. These events provide the public with an opportunity to provide oral comments and 

are advertised through local media and in local communities, at places such as community halls or libraries. 

What should your comments focus on? 

Your knowledge of the project area and local environment can contribute to the evaluation of the 

environmental impact statement. 

Your comments can assist the Agency in determining whether information provided in the environmental 

impact statement is sufficient and technically appropriate or whether additional information, studies, analyses 

or advice are required. You should provide comments on the key questions below and advise the Agency if 

you identify any information gaps (i.e. missing information or analysis): 

 Are the methods appropriate? 

 Is the environmental impact statement factually correct and is sufficient technical detail available? 

 Are effects predictions correct? Should additional effects be assessed? 

 Is the project likely to cause significant adverse environmental effects? 

 Are the mitigation measures and follow-up program clearly stated, appropriate and likely to function as 

designed? 

Your comments may take the form of a request for additional information. Such requests should be clear and 

concise, providing enough information to ensure the Agency understands exactly what part of the 

environmental impact statement is incomplete and what information is requested. If you have more than one 

request, you should number them, identify the sections of the environmental impact statement in question, and 

clearly reference the relevant requirements from the environmental impact statement guidelines. 

How are your comments used? 

Your comments can assist the Agency in determining if the environmental impact statement is sufficient and 

technically appropriate. They can also assist the Agency in identifying and formulating information requests to 

be addressed by the proponent. 

3.2 The Draft Environmental Assessment Report (30 days)  

After careful analysis of the environmental impact statement and all comments received, the Agency prepares 
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a draft environmental assessment report. This document includes the Agency's conclusions and 

recommendations regarding the potential environmental effects of the project, the mitigation measures that 

were considered, the significance of any residual adverse environmental effects, and the proposed follow-up 

program. 

The draft environmental assessment report includes a summary of the key comments received with a 

description of what the proponent did to address the public’s concerns. This allows you to see how public 

comments influence the environmental assessment process. 

The draft environmental assessment report is generally subject to a public comment period of 30 days. In 

some cases, in addition to the written comment period, the Agency may also hold targeted public meetings or 

open houses in the project area. These meetings provide the public with an opportunity to provide oral 

comments. 

What should your comments focus on? 

When reviewing the environmental assessment report, your comments should focus on: 

 the Agency’s conclusions and recommendations regarding the project’s potential environmental 

effects; 

 proposed mitigation measures; 

 the significance of any remaining adverse environmental effects; and 

 the follow-up program. 

How are your comments used? 

The Agency will consider all comments received when finalizing the environmental assessment report. This 

report informs the Minister’s environmental assessment decision. 

PART 4: OPPORTUNITIES DURING AN ENVIRONMENTAL ASSESSMENT BY REVIEW 
PANEL 

The review panel process begins once the Minister refers the environmental assessment of a designated 

project to a review panel, generally following public comments on the draft environmental impact statement 

guidelines. The Agency notifies the public of this decision by posting a notice on the Registry Internet site. 

This section focuses on the key opportunities for public participation once it has been decided that the 

environmental assessment will be conducted by a review panel, specifically the opportunities to: 

 comment on the draft review panel terms of reference and/or joint review panel agreement;  

 comment on the proponent’s environmental impact statement; and 

 participate in the public hearing. 

Some of these opportunities are offered by the Agency prior to appointment of the review panel, and some are 

offered by the review panel once it is appointed. Once appointed, the review panel is responsible for the 

conduct of the environmental assessment process. 

4.1 The Draft Review Panel Terms of Reference (Typically 30 Days)  

Prior to panel appointment, the Agency will prepare, and make available on the Registry Internet site, the draft 

Terms of Reference for the review panel. The Terms of Reference outline the mandate of the review panel, the 

scope of the review and the process and timelines for the review panel to follow during the environmental 
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assessment. 

In the case of joint review panels, the Agency will also prepare a draft Joint Review Panel Agreement, in 

consultation with the other jurisdiction. The Joint Review Panel Agreement is an agreement between the 

Agency and a partner jurisdiction that outlines how the environmental assessment by review panel will 

proceed, taking into consideration the requirements of both jurisdictions. The Joint Review Panel Agreement 

typically outlines the following: 

 the process and timelines of the review; 

 definitions of terminology; 

 responsibility for maintenance of the Registry; 

 the composition of the review panel and the secretariat; 

 considerations related to the decision-making process; and, 

 how contributions and considerations of Indigenous groups will be addressed by the review panel. 

What should your comments focus on? 

Comments on the draft Terms of Reference, or Joint Review Panel Agreement if applicable, should address 

the mandate, the scope of the review, processes and timelines outlined in the documents. You are 

encouraged to provide comments with rationale and suggestions to ensure that a sound review process is 

followed. 

How are your comments used? 

Your comments can assist the Agency in providing a comprehensive and complete document for the 

consideration of the Minister, who will approve the final versions. Any comments received will be posted on the 

Registry Internet site and made public. 

4.2 The Environmental Impact Statement 

Once appointed, the review panel must determine if it has sufficient information to schedule the public hearing. 

The panel will conduct a review of the proponent’s environmental impact statement to determine whether 

information provided is sufficient and technically appropriate or whether additional information, studies, 

analyses or advice are required.  

The environmental impact statement includes detailed information, such as: 

 a list of stakeholders and summaries of engagement sessions with the public and Indigenous groups; 

 information on the project’s activity throughout its life cycle (construction, operation, decommissioning, 

and abandonment); 

 a description of the current environment; 

 an assessment of alternative ways to carry out the project; 

 an analysis of potential environmental effects; 

 proposed mitigation measures; 

 a determination of the significance of the residual adverse environmental effects remaining after 

mitigation; 

 response plans for accidents and malfunctions; 
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 cumulative environmental effects; and 

 a follow-up program. 

The review panel typically requests public comments on the environmental impact statement and any 

supplemental information gathered to date, and will generally provide a minimum of 45 days for the public 

comment period.  

There may be additional opportunities for public participation in relation to the environmental impact statement. 

These opportunities may include technical meetings or a site visit. 

Any comments received will be posted on the Registry Internet site and made public. 

What should your comments focus on? 

Your knowledge of the project area and local environment can contribute to evaluation of the environmental 

impact statement. 

Your comments can assist the review panel in assessing the technical merit and sufficiency of the information 

presented in the environmental impact statement and any supplementary information. You should provide 

comments on the key questions below and advise the review panel if you identify any information gaps (i.e., 

missing information or analysis): 

 Are the methods appropriate? 

 Is the environmental impact statement factually correct and is sufficient technical detail available? 

 Are effects predictions correct? Should additional effects be assessed? 

Your comments may take the form of a request for additional information. Such requests should be clear and 

concise, providing enough information to ensure the review panel understands exactly what part of the 

environmental impact statement is incomplete and what information is requested. If you have more than one 

request, you should number them, identify the sections of the environmental impact statement in question and 

clearly reference the relevant requirements from the environmental impact statement guidelines. 

How are your comments used? 

Your comments can assist the review panel in determining if the environmental impact statement is sufficient 

and technically appropriate. 

4.3 The Public Hearing 

The review panel conducts a public hearing to determine if the project is likely to result in significant adverse 

environmental effects, and to ensure that the panel has all of the information that it needs to complete its 

report to the Minister. 

The public hearing provides opportunities for: 

 the proponent to explain the designated project and respond to concerns and questions raised by 

participants; 

 participants to provide their views and ask questions on the potential environmental effects of the 

designated project; and 

 the review panel to receive information that would help it complete its assessment of the potential 

environmental effects of the designated project. 

The review panel must conduct the public hearing in a manner that promotes a thorough examination of 
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relevant issues and encourages participation and input from interested parties and other participants. The 

public hearing should follow a fair and orderly process, but is generally not bound by the strict rules of 

procedure and evidence applicable to judicial proceedings. 

The review panel’s Terms of Reference may specify the timeline in which the review panel must conduct its 

public hearing. For instance, the review panel may be directed to use its best efforts to complete the public 

hearing in 30 days. 

The review panel will issue a Notice of Hearing, outlining the start date and location(s) of the public hearing, 

the deadline to register as a presenter, and the deadline for written submissions. The review panel’s Terms of 

Reference may outline the timelines for the public hearing, but the Notice of Hearing is usually made public at 

least 45 days in advance to give participants time to prepare. 

Following the release of the Notice of Hearing, the review panel will issue a detailed hearing schedule with the 

times and locations of all hearing sessions. In determining the locations for the public hearing, the review 

panel will consider the communities most likely to be affected by the project, locations of interested 

participants, local culture and customs of potentially affected Indigenous communities, and the need to 

complete the review in a timely and cost-efficient manner. 

Although hearing sessions are open to anyone wishing to observe the proceedings, the review panel may 

require you to register in advance if you wish to make a presentation during the hearing sessions. Advance 

registration allows the public hearing to be planned and conducted in a logical and organized manner. 

Public hearing procedures, issued by the review panel, will outline any requirements with respect to the public 

hearing, including details regarding registration. 

Typically there are three types of hearing sessions that a review panel may hold: 

1. Community hearing sessions: Encourage the full and open participation of people living in, or adjacent 

to the project area and provide a more informal setting in which community members are able to make 

presentations to the review panel on any matters within the scope of the review and present community 

knowledge or Aboriginal traditional knowledge. 

2. General hearing sessions: Provide an opportunity for interested parties and the proponent to make 

presentations to the review panel on both the technical and non-technical subjects that are within the 

scope of the review. They also provide the opportunity for participants to question the information 

submitted during the review process. 

3. Technical hearing sessions: Allow participants who possess specialized knowledge or expertise in a 

specific topic to present the results of their analysis of the potential environmental effects of the 

designated project to the review panel. They also allow for scrutiny of the designated projects by 

participants who have conducted a technical review of the project. This includes participants who have 

hired technical experts to assist them with their review. 

Transcripts of the public hearing will be produced and made public through the Registry Internet site. 

At the end of the public hearing, the review panel may reserve time for closing remarks by participants or 

interested parties. Closing remarks are not intended for the presentation of new information. Instead, you may 

summarize your position on the project and the types of recommendations that the review panel should make 

in relation to the project. 

All comments and presentations from hearing sessions are considered part of the record of the review and will 

be posted on the Registry Internet site and made public. The record of the review is the body of information on 

which the review panel will rely in writing its report. 

Once the review panel has all the information it requires to write its report, it will close the record of the review 
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and post a notice on the Registry Internet site. New information cannot be accepted once the record is closed. 

The review panel’s report is advisory in nature and contains the review panel’s conclusions and 

recommendations with respect to the project. The review panel submits its report to the Minister and any 

partnering jurisdictions (as appropriate). Typically, a review panel will issue a news release on the Registry 

Internet site when it has submitted its report. Under CEAA 2012, the Minister is responsible for making the 

report available to the public. 

What should your comments focus on? 

Your comments can assist the review panel in their consideration of key questions such as: 

 Is the project likely to cause significant adverse environmental effects? 

 Are mitigation measures and the follow-up program appropriate and likely to function as designed? 

How are your comments used? 

Your comments are used to inform the review panel’s conclusions and recommendations with respect to the 

project. These conclusions and recommendations are contained in the panel report submitted to the Minister.  

PART 5: OPPORTUNITIES TO COMMENT ON POTENTIAL DECISION STATEMENT 
CONDITIONS (TYPICALLY 30 DAYS) 

After analysis of the environmental impact statement and consideration of comments received, the Agency 

prepares a document containing potential decision statement conditions for the project. These potential 

conditions relate to proposed mitigation measures and a follow-up program. The final conditions would 

become legally binding on the proponent if the Minister issues a decision statement indicating that the project 

may proceed. The potential decision statement conditions are posted on the Registry Internet site for public 

comment, generally for 30 days. 

What should your comments focus on? 

Your comments should focus on the adequacy and sufficiency of the potential decision statement conditions, 

suggestions for improvement and any additional measures you would like to see included. 

How are your comments used? 

The Agency will consider all written comments received when finalizing its recommendations to the Minister on 

potential conditions for inclusion in the environmental assessment decision statement. The Agency’s 

recommendations will inform the Minister’s decision-making.  
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ANNEX 1: SUPPORT FOR MEANINGFUL PUBLIC PARTICIPATION 

The Agency and review panels ensure that meaningful opportunities for public participation occur during an 

environmental assessment. This is done through notification of opportunities for public participation, 

reasonable timing, provision of accessible information, transparent reporting of results, financial support for 

participants, and coordination with other jurisdictions. 

Notification 

The Agency or review panel will inform the public of participation opportunities, including information on any 

timelines, the public hearing schedule, how comments may be submitted or how to register for a hearing. This 

is often done through the issuance of a public notice and/or news release. You may also subscribe (by 

completing a short form on the Agency’s website) to receive a weekly bulletin of Agency news, including 

updates on environmental assessments and opportunities for public participation. The Agency and review 

panels also maintain email distribution lists that are used to update participants on the status of an 

environmental assessment and opportunities for participation. 

Reasonable timing 

The Agency or review panel will provide the public with a fair and reasonable amount of time to engage in 

participation opportunities such as needed for evaluating information, providing and submitting comments on 

that information, planning and preparing for information sessions and public hearings. 

Accessible information 

The Canadian Environmental Assessment Registry (the Registry) consists of both an internet site and project 

files, established for the purpose of facilitating access to records related to current and potential environmental 

assessments of projects subject to CEAA 2012. It is operated in a manner that provides the public with 

convenient and timely access to information in support of public participation. 

Within the Registry Internet site, there is a dedicated page specific for each project. This page includes any 

information regarding public comment periods, documents for public comment, and contact information 

specific to the environmental assessment of the project. 

Transparent results 

The environmental assessment report, prepared by the Agency or a review panel, documents the results of 

the environmental assessment and includes the rationale, conclusions and recommendations regarding: 

 the potential environmental effects of the designated project;  

 the mitigation measures that were taken into account; 

 the significance of adverse environmental effects after mitigation measures are implemented; and  

 follow-up program requirements. 

For an environmental assessment by the Agency, the environmental assessment report reflects the comments 

received during the comment period on the environmental impact statement. Generally, the key comments 

received are summarized and accompanied by a description of what the proponent did to address the public’s 

concerns. This allows you to see how public comments influenced the environmental assessment process. 

For an environmental assessment by review panel, the panel’s report summarizes the views of the public and 

Indigenous groups on key issues, as well as the views of the proponent. 

The Agency also seeks public comment on any draft potential conditions with which the proponent must 

comply, should the Minister include these conditions in a decision statement. 

http://www.ceaa-acee.gc.ca/002/admission-eng.aspx
http://www.ceaa-acee.gc.ca/050/index-eng.cfm
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Financial support 

The Agency administers the Participant Funding Program that supports individuals, Indigenous groups, and 

non-profit organizations interested in participating in an environmental assessment, both by the Agency and 

review panel. Funding supports eligible expenses, such as travel costs and fees for experts. 

Please visit the Participant Funding Program webpage for more information on the program, eligibility and the 

application process. 

Coordination with other jurisdictions 

For environmental assessments involving both the federal government and another jurisdiction with 

environmental assessment responsibilities, such as a province, opportunities to coordinate efforts are pursued 

to increase efficiency and reduce the potential burden on participants. 

CEAA 2012 allows the federal environmental assessment process to be substituted for a provincial 

environmental assessment process, in the event that the province makes a request. The Agency consults the 

public for their views on whether substitution should occur. If a federal environmental assessment process has 

been substituted for a provincial environmental assessment process, the public needs to follow the province’s 

public participation process. For more information on substitution under CEAA 2012, refer to Substitution of 

the federal environmental assessment process under CEAA 2012. 

Resources 

Practitioners Glossary for the Environmental Assessment of Designated Projects under the Canadian 

Environmental Assessment Act, 2012 

 This document defines or explains terms that are commonly used in relation to environmental 

assessments under CEAA 2012. It supports Agency training and guidance materials. 

Basics of Environmental Assessment 

 This document provides information on the purpose and steps of environmental assessments under 

CEAA 2012. 

Canadian Environmental Assessment Registry 

Participant Funding Program Guide and Forms 

Policy and Guidance Instruments for CEAA 2012  

Acts and Regulations 

Substitution Backgrounder 

 

https://www.canada.ca/en/environmental-assessment-agency/services/public-participation/participant-funding-application-environmental-assessment.html
https://www.ceaa.gc.ca/default.asp?lang=En&xml=0719702C-270E-4D5F-8609-5DB1461C9951&pedisable=true
https://www.ceaa.gc.ca/default.asp?lang=En&xml=0719702C-270E-4D5F-8609-5DB1461C9951&pedisable=true
https://www.canada.ca/en/environmental-assessment-agency/services/policy-guidance/practitioners-glossary-environmental-assessment-designated-projects-under-canadian-environmental-assessment-act-2012.html
https://www.canada.ca/en/environmental-assessment-agency/services/policy-guidance/practitioners-glossary-environmental-assessment-designated-projects-under-canadian-environmental-assessment-act-2012.html
https://www.canada.ca/en/environmental-assessment-agency/services/environmental-assessments/basics-environmental-assessment.html
http://www.ceaa-acee.gc.ca/050/index-eng.cfm
https://www.canada.ca/en/environmental-assessment-agency/services/public-participation/participant-funding-application-environmental-assessment.html
https://www.canada.ca/en/environmental-assessment-agency/services/policy-guidance.html
https://www.canada.ca/en/environmental-assessment-agency/corporate/acts-regulations/legislation-regulations.html
https://www.ceaa.gc.ca/default.asp?lang=En&xml=0719702C-270E-4D5F-8609-5DB1461C9951&pedisable=true
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