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PREFACE  
 
This paper is presented in two volumes: 
 

• Volume I presents background information and analysis of what we consider to 
be the most relevant topics required for a comprehensive discussion on the 
proposed uranium policy. 

• Volume II incorporates summary information from Volume I and presents a policy 
discussion and proposed draft policy. 

 
This paper has been prepared for staff and executive members of NTI and the RIAs for 
discussion purposes.  It may include some information and analysis that NTI and the 
RIAs may consider sensitive, particularly those topics that deal with the ownership and 
administration of land and minerals and certain aspects of the policy framework.   
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EXECUTIVE SUMMARY 
 
Introduction 
 
During the environmental assessment process for the Kiggavik project in the Baker Lake 
area between 1988 and 1990, many residents and Nunavut organizations expressed 
their opposition to the project and to uranium mining and the nuclear industry in general.  
With the recent increase in the price of uranium, there is a renewed interest on the part 
of companies wishing to explore for these deposits in Nunavut.  This represents both an 
opportunity and, for some, a source of concern.   
  
The rights to explore for and produce minerals granted under NTI’s Exploration 
Agreement and Production Lease do not currently include the right to mine uranium and 
thorium.  This position has been “inherited” from the initial system for issuing rights to 
IOL (possibly a response to the Kiggavik process) although there is no formal policy or 
Board-approved requirement in place to support it.  Land Use Licences and other 
surface rights issued by the RIAs do not include the same prohibition.   
 
The effect of this practice has been to give the impression that there is a moratorium on 
the exploration for and mining of uranium in Nunavut.  At least in part as a result of this 
position, several companies halted their exploration activities in Nunavut in the late 
1990s, resulting in the loss of seasonal employment and business opportunities for 
many Baker Lake residents.  In June 1999, the NTI Board passed a resolution that the 
NTI Lands and Resources Department begin the development of a discussion paper on 
issues that are relevant to the creation of a comprehensive Draft Policy Concerning 
Uranium Mining in Nunavut (the “uranium policy”).   
 
The purpose of this paper is to provide background information and an analysis of the 
issues relating to uranium exploration and mining in order to assist NTI and the RIAs in 
the development of the uranium policy.  The paper is presented in two volumes: Volume 
I presents background information and analysis of what we consider to be the most 
relevant topics required for a comprehensive discussion, and Volume II incorporates 
summary information from Volume I presents a policy discussion and proposed policy 
statements.  Volume I is organized as follows: 
 

• Chapter 1: Introduction; 
• Chapters 2-5: Background on uranium and nuclear energy, including a 

discussion of radioactivity, an overview of the nuclear industry, a comparison of 
nuclear energy with other methods of generating electricity, and a discussion of 
some issues related to nuclear power; 

• Chapters 6-8: Uranium mining in Canada, including a history of mining, a 
discussion of the exploration, mining and milling processes, and a review of 
uranium mining in Saskatchewan; 

• Chapters 9-15:  Matters relating to uranium mining in Nunavut, including the 
geological potential, description of the ownership of lands and minerals, a review 
of the benefits and impacts of uranium mining, a review of the Kiggavik Project, 
and a description of the regulatory and policy framework; 

• Chapter 16: Concluding remarks. 
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Background on Uranium and Nuclear Energy 
 
Exposure to radiation can cause cancer and birth defects and at high levels can cause 
radiation poisoning and death.  Most of the radiation to which the average person is 
exposed occurs naturally in the environment and is not derived from man-made sources.  
Exposure to moderate to high doses from man-made sources rarely occurs due to the 
safety precautions employed at nuclear facilities and uranium mine sites, and the strict 
regulation and enforcement of all aspects of the nuclear industry.  The Canadian Nuclear 
Safety Commission (CNSC) limit for nuclear workers is 20 millisieverts (mSv) per year.  
Uranium mine workers normally receive less than 5 mSv per year, only slightly above the 
natural background level of about 2 mSv per year. 
 
During the next 50 years as the earth’s population increases by 50 percent, it is 
estimated that humanity will use more energy than the total used in all previous history.  
While renewable energy sources, such as solar and wind, are desirable alternatives to 
fossil fuels, at this time only nuclear energy has the capability to produce enough 
electricity to meet increasing world demand, while causing minimal damage to people 
and the environment.  Moreover, nuclear power has a long safety record and, despite its 
high initial costs, it is comparable in cost to other means of producing electricity.   
 
The burning of fossil fuels – oil, natural gas, and coal – results in pollution and the 
emission of greenhouse gases that contribute to global warming and climate change.  As 
the effects of climate change begin to threaten the sustainability of our ecosystem, 
particularly in Northern Canada, it will be increasingly important to limit fossil fuel 
emissions wherever possible.  As Nunavut will be almost entirely dependent on the use 
of fossil fuels for the foreseeable future, possibly the most significant contribution the 
territory could make to Canada’s efforts to reduce its greenhouse gas emissions is to 
support the use of nuclear power in Canada and the mining of uranium in Nunavut as a 
source of nuclear fuel.     
 
Canada, as the world’s leading producer of uranium, has an opportunity to continue to 
provide a significant portion of the uranium used to produce this electricity.  With 
seventeen operating nuclear reactors, Canada is also one of the world’s top consumers 
of uranium.  The price of uranium has tripled in the past two years and may increase 
substantially over the next several years as secondary sources of uranium are depleted.   
 
Many people are concerned about the potential for exported uranium to be used in the 
production of nuclear weapons.  Canada has entered into international treaties – such as 
the Nuclear Non-proliferation Treaty – and bilateral agreements monitored by the 
International Atomic Energy Agency (IAEA), the CNSC and the Department of foreign 
Affairs and International Trade to ensure that uranium exported to other countries does 
not enhance or contribute to nuclear weapons. 
 
The question of how the waste from a nuclear reactor is disposed of is also a serious 
concern to many Canadians.  One of the concepts being studied for the disposal of this 
waste is known as Deep Geological Disposal, which involves the placing of used fuel in 
vaults deep in the granite rock of the Canadian Shield.  This concept is currently 
undergoing environmental assessment.  Although a concern has been raised that the 
support for uranium mining in Nunavut would lead to an obligation to accept nuclear fuel 
waste, there is no “linkage” between the mining of uranium to be used as fuel in nuclear 
reactors and the disposal or storage of the nuclear fuel waste from those reactors.   
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Uranium Mining in Canada 
 
The uranium mining industry has been characterized by a series of extreme highs and 
lows.  Recent increases and projected future increases in the price of uranium are 
producing a heightened level of uranium exploration in all parts of Canada.  Currently, 
Saskatchewan is the only jurisdiction in Canada where uranium mining is taking place.  It 
is host to some of the largest and richest deposits in the world and accounts for over 
30% of world uranium production.  The new high-grade mines in Saskatchewan show 
that modern uranium mining is highly regulated and controlled and can be done safely 
with no apparent significant impact on the health of the workers and the local population 
or on the environment.  In reviewing proposals for any future uranium mining in Nunavut, 
Saskatchewan’s uranium industry provides a useful model and should be closely 
studied.   
 
The life of a uranium mine can be considered to comprise three stages: exploration, 
mining, and reclamation and decommissioning.  None of these operations generally 
involve high enough radiation fields to cause any immediate threat to health and safety 
of workers or the public.  The main concern is usually with collective dose over long 
periods of time. 
 
Although most uranium exploration procedures have no or negligible impact on people 
or the environment, precautions are nevertheless taken to protect workers and the 
environment.  Uranium mining is essentially the same as other kinds of mining except 
that it is made somewhat more complicated by the presence of radioactive dust, radon 
gas and gamma radiation.  This potential safety hazard is minimized by using powerful 
ventilation systems in underground mines and, particularly for high-grade ores, remote-
controlled and specially shielded equipment.   
 
Waste rock removed to provide access to the ore sometimes contains low levels of 
radioactive materials, heavy metals or sulphide minerals that may lead to acid rock 
drainage.  Such “special waste” must be isolated from the atmosphere and is often 
returned to the mined-out areas.  Similarly, wastes from the milling operation, which 
contain most of the radioactivity in the original ore (mainly in radium) are discharged into 
tailings management facilities (TMFs).   
 
Operators of uranium mines take great care to ensure that the effluent from the TMF 
does not pose any danger to humans, plants or wildlife.  In most instances, when a mine 
is closed and the site reclaimed, the TMF will be covered over or otherwise made stable.  
However, for some situations, the tailings will require monitoring for many years after the 
mine has closed.  In Saskatchewan, a review panel studying certain mines 
recommended perpetual monitoring of tailings with a fund set up to finance the 
monitoring and any required mitigation.  The use of a community-based monitoring 
group was also recommended.  
 
Matters Relating to Uranium Mining in Nunavut 
 
Unconformity-associated deposits constitute one-third of the world’s uranium resources, 
including the exceptionally valuable and profitable deposits in Saskatchewan.  There is 
an excellent potential for the discovery of uranium deposits of this type in two geological 
areas of Nunavut – the Thelon Basin near Baker Lake, and the Hornby Bay Basin south 
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of Kugluktuk.  Exploration for uranium in these areas and elsewhere in Nunavut is 
expected to be significant this year and in the years to come.  There is a need for NTI to 
assess the potential of both “Subsurface” and “Surface” IOL in these areas for uranium 
deposits. 
 
We identify four options that NTI and the RIAs may wish to adopt with respect to uranium 
exploration and mining on IOL and have examined some of the implications – particularly 
the technical difficulties – of these with respect to the administration of surface and 
mineral rights.  As the Rules and Procedures for the management of IOL do not have 
any requirements pertaining specifically to uranium, we recommend that land use 
guidelines, terms and conditions (essentially a code of best practices) relating to early 
stage exploration – and, if required, to advanced exploration and mining – be developed 
and included in land use licences and leases issued by the RIAs.  This work could be 
done in coordination with INAC, which would incorporate similar terms in permits and 
surface leases issued for work on Crown land.  Furthermore, in its Exploration 
Agreements, NTI should consider a requirement that it have the right to acquire a 
participating interest in all uranium mining projects, and it should review the current 
royalty to determine the possibility of requiring an enhanced royalty with respect to a 
uranium project. 
 
Very significant revenues from taxes and royalties could flow directly or indirectly from 
any uranium mining operation in Nunavut.  Although we do not have models for a 
uranium mine, based on economic modeling carried out separately by NTI and the 
Government of the NWT for gold and base-metal mines, a typical mining operation 
would be expected to pay royalties of between $20 million and $90 million – and for very 
rich orebodies possibly hundreds of millions of dollars – over the life of the mine.  If the 
mine is on Subsurface IOL, the royalty would be paid to NTI.  The Territorial government 
would receive approximately the same amount in taxes and the Federal government 
would receive roughly twice this amount.  Such a project would also provide decades of 
steady, well-paid work for hundreds of employees. 
 
There are, of course, also potential impacts from uranium mining.  Although the risks to 
human health and the environment associated with uranium exploration are considered 
to be minimal, the land use guidelines and terms and conditions recommended above 
for land use licences and leases will ensure that only the best practices – from both a 
human health and environmental viewpoint – are followed by companies carrying out 
uranium exploration. 
 
Advanced uranium exploration and mining and milling operations fall under the Uranium 
Mines and Mills Regulations (UMMR).  These activities are thus highly regulated and 
precautions are taken to ensure that no worker is exposed to radiation above 
internationally established limits.  The safety and environmental record of uranium mines 
in Saskatchewan demonstrates that an exhaustive environmental assessment process 
and strict adherence to regulatory requirements can result in a mining process that is 
safe for people and environmentally responsible.  This is demonstrated by community-
based environmental monitoring in Saskatchewan that has shown that uranium mining 
operations have no significant impact on wildlife, plants or the physical environment.   
 
Long-term monitoring of any special waste rock and tailings that remain after a mining 
operation has ended will likely be necessary to protect future generations from possible 
impacts related to these materials in the future.  If required, a fund should be established 
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to finance this work and an authority be set up to oversee it.  The local communities 
should be involved in this long-term monitoring, as well as in monitoring during the 
operating phase. 
 
In addition to concerns about human health, the environment, and wildlife (the 
ecosystem), there are also socio-economic concerns.  Consideration should be given to 
requiring the establishment of local community-based committees to provide a forum 
through which a mining company proposing a uranium mining project can interact with 
the communities.  The committees would receive training about all aspects of the mining 
operation and would play an important role not just in the environmental assessment 
stage but throughout the life of the operation.  Finally, companies should be encouraged 
to acquire an understanding of IQ and to respect the Inuit way of doing things.   
 
The proposal to mine the Kiggavik-Sissons deposits in 1988 created a storm of 
controversy that led eventually to the proponent shelving the project, which has since 
been taken over by COGEMA Resources.  Given the relatively low grades of the 
deposits in comparison to the high-grade deposits currently being mined (and under 
construction or permitting) in Saskatchewan, as well as many low-grade but low-cost 
resources elsewhere in the world, we believe that proposals to mine the Kiggavik-
Sissons deposits are unlikely to be brought forward again soon.  Nevertheless, although 
the grades are low, they still compare very favourably with most uranium deposits 
throughout the world, and as they are very near the surface, they are relatively 
inexpensive to mine.  If the price for uranium continues to increase, at a certain point the 
deposits may very well become economic to mine.  Finally, the existence of deposits of 
the unconformity-associated type demonstrates the considerable potential for the 
discovery of similar – but higher-grade – deposits elsewhere in the Baker Lake area.  
These may be able to contribute ore to a Kiggavik-based operation or to a separate 
stand-alone operation.  Support of uranium mining by NTI and the people of the area 
would provide the incentive for companies to continue the exploration for these deposits, 
which is otherwise unlikely to be done. 
 
Although opposition to the Kiggavik project may have been mainly directed at specific 
concerns about the impacts of the project on human health and the environment – and 
at the proponent – there were also many issues that related to the environmental 
assessment process, concerns that arose from unsettled land claims, and uncertainty 
about the socio-economic impacts and benefits that would result from the project.  As 
well, some opposition was directed at development and mining in general, as well as at 
the ultimate use of the uranium.  A great deal has changed with the signing of the NLCA, 
and many of the concerns about the Kiggavik project have since been addressed.  
Community opinion in Baker Lake has now changed considerably as a result of these 
changes combined with the realization that such a project could provide employment, 
training and business possibilities for the many young people seeking these 
opportunities. 
 
All of the regulatory framework that applies to exploration and mining for other 
substances also applies to uranium.  In addition, there are specific requirements that 
apply only to uranium exploration and mining.  For example, the Keewatin Regional 
Land Use Plan says that uranium mining will not be permitted until the matter is 
thoroughly studied by the co-management bodies and such mining is supported by the 
people of the region.  Questions as to how these requirements would be applied, 
however, must be resolved. 
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The CNSC regulates the nuclear industry, including uranium mining and milling, under 
the Nuclear Safety and Control Act and its regulations.  Although the general regulations 
apply to any activity involving the handling of a nuclear substance, including the 
transportation of radioactive samples, the UMMR apply only after a deposit of uranium 
has been discovered and is being evaluated to determine its economic viability.  The 
land use guidelines and other terms and conditions described above will provide useful 
guidance for those carrying out early-stage uranium exploration.  There is also a need to 
examine and clarify the role of the RIAs in shouldering liability and holding security with 
respect to a uranium mining operation. 
 
NTI’s policy framework can be considered to be made up of the NLCA, By-Laws, and 
Board resolutions and Results Policies, which establish the overall direction, and the 
Rules and Procedures and the Mining, Water, Reclamation and Environment Policies, 
which provide the operational details.  The only current policy direction that relates 
specifically to uranium mining in Nunavut is that expressed by two resolutions of the Inuit 
Circumpolar Conference (ICC), of which NTI is a member.  Among the ICC member 
countries, only Greenland has a prohibition on uranium mining.  None of the government 
jurisdictions representing the four Inuit regions in Canada has such a prohibition and the 
Kivalliq is the only region of Nunavut that is currently subject to uranium-specific 
requirements established by a land use plan.  We suggest that the ICC policies, which 
were intended to deal mainly with concerns about nuclear weapons, are now in need of 
clarification and updating.   
 
We have drawn the following general conclusions: 
 

• nuclear power does not significantly contribute to climate change and will 
continue to be an important carbon-free source of global electricity;   

• modern uranium mining – that provides the nuclear fuel – is highly regulated and 
can be done in a way that protects the health of the workers and residents of 
nearby communities, plants, animals and the physical environment; 

• Nunavut has considerable potential for the discovery of important uranium 
deposits and Nunavummiut may improve the quality of their lives by taking 
advantage of the opportunities that would flow from the exploration for and 
mining of these deposits. 

 
In our review, we found that many concerns that have previously been expressed are no 
longer issues: some have been resolved by the coming into force of the NLCA, some 
have been allayed by the Saskatchewan demonstration that uranium mining can be 
done safety and in a manner that brings benefits to the people of the area, and others 
have been resolved by changes in the regulatory oversight of uranium mining.  Any 
remaining concerns are addressed by NTI’s existing policy framework or are discussed 
in Volume II of this paper and are the subject of policy statements. 
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1 INTRODUCTION 
 

1.1 Background 
 
Nunavut has excellent potential to host economic uranium deposits.  With the recent 
increase in the price of uranium, there is a renewed interest on the part of companies 
wishing to explore for these deposits.  This represents both an opportunity and, for 
some, a source of concern.   
 
During the environmental assessment process for the Kiggavik project in the Baker Lake 
area between 1988 and 1990, many residents and organizations expressed their 
opposition to the project and to uranium mining and the nuclear industry in general.  
Nevertheless, there are people who would welcome the economic opportunities such a 
development would bring to Nunavut. 
  
NTI’s process for issuing the rights to explore on Subsurface IOL includes a statement 
that production of uranium and thorium will not be allowed on IOL.  Further, the rights to 
explore for and produce minerals granted under NTI’s Exploration Agreement and 
Production Lease do not apply to uranium and thorium.  This position has been 
“inherited” from the initial system for issuing rights to IOL – through Prospecting Licences 
and Concession Agreements – although there is no formal policy or Board-approved 
requirement in place to support it.  It is important to note that Land Use Licences and 
other surface rights do not include the same prohibition.  There is, however, a 1983 
resolution of the Inuit Circumpolar Conference, of which NTI is a member, that prohibits 
the mining of uranium and thorium in the Arctic.   
 
The effect of this practice has been to give the impression that there is a moratorium on 
the exploration for and mining of uranium in Nunavut.  At least in part as a result of this 
position, several companies halted their exploration activities in Nunavut in the late 
1990s, resulting in the loss of seasonal employment and business opportunities for 
many Baker Lake residents.   
 
Because the ICC and NTI positions also include a reference to thorium as well as 
uranium, discussion of uranium in the policy context can in most cases be understood to 
include thorium, although for simplicity we may refer simply to uranium.  In a few places, 
however, we will discuss thorium directly.  Although the policy title refers to mining, for 
our purposes this will include all activities relating to mining, including the exploration for 
and the mining of uranium deposits, the milling (processing) of ore mined, and the 
reclamation and decommissioning of the site, including the subsequent monitoring. 

1.2 Development of an NTI Policy 
 
The need for NTI to have a clear position on uranium exploration and mining has been 
recognized for several years. An initial outline of what such a policy or statement might 
include was first expressed at an LPAC meeting held in Rankin Inlet in 1996.  Following 
that meeting, work was done in collecting and compiling information.  A brief report was 
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presented at an informal meeting of some LPAC and Board members at Chesterfield 
Inlet in February, 1998 for discussion.   
 
In June, 1999, the NTI Board passed a resolution that the NTI Lands Department begin 
the development of a discussion paper on issues that are relevant to the creation of a 
comprehensive Draft Policy Concerning Uranium Mining in Nunavut (the “Uranium 
Policy”).  The Board resolution also provided for the formation of a committee to consult 
with the Lands Department with respect to the discussion paper and to develop a draft 
policy, which is then to be presented to the Board for its consideration.  
 
Since that time, NTI Lands staff continued to compile information, but due to the priority 
of other work, progress on the discussion paper was slow.  In the late summer of 2004, 
however, due to increased interest in uranium exploration in the Kivalliq and Kitikmeot 
regions and inquiries from the RIAs, mining companies and others as to the status of the 
NTI uranium policy, work on this paper was once again taken up on a high priority basis.   
 

1.3 Purpose, Scope and Approach 
 
The purpose of this paper is to provide background information and an analysis of the 
issues relating to uranium exploration and mining in order to assist NTI and the RIAs in 
the development of a position on matters relating to uranium mining in Nunavut.   
 
Accordingly, we present a broad view of issues relating to the mining and use of 
uranium, in order to provide the reader with a background in which to assess the specific 
issues with which this paper is concerned: exploration for uranium in Nunavut, mining 
and milling of the economic uranium deposits that are discovered, and the terms and 
conditions under which these activities would be carried out. 
 
In addition, in order to provide the reader with a broad understanding – and because 
some of the concerns expressed about uranium mining are really concerns about the 
entire nuclear industry – this paper also presents an introduction to what we consider to 
be the most important issues relating to nuclear energy.  Our intent is that this 
information may be a resource that will be of use to NTI and RIA Lands staff in the future 
for dealing with matters concerning uranium mining and the nuclear industry. 
 
We discuss how exploration for, and the mining and milling of, uranium deposits is done.  
However, information concerning many matters relating to the impacts of these activities 
on the health of workers and local residents and the wildlife and environment is subject 
to considerable debate.  Rather than attempting to resolve these highly technical 
matters, we have devoted considerable space to a discussion of uranium mining in 
Saskatchewan – the only place in Canada where uranium mining is being done – as a 
demonstration of how these concerns are addressed in actual practice. 
 
We have attempted to discuss most of the matters that we believe to be relevant, but 
given constraints of time and resources, our treatment of many topics has of necessity 
been brief.  A more thorough analysis of some issues may be desirable. 
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1.4 Sources of Information 
 
We have tried to use reliable and, to the extent possible, unbiased sources of 
information.  Thus, we have made use of scientific papers and government documents – 
mainly from departments of the Federal Government.  To ensure the information is 
current, we have tended to use only recent sources of information.  We have also used 
certain data and general information provided by the nuclear industry. 
 
The paper, “Radiation, People and the Environment”1, published by the International 
Atomic Energy Agency (IAEA) to be a reliable and unbiased source of information on the 
nuclear industry in all of its aspects.  In addition to using information from this paper, we 
have included the entire paper on the CD which accompanies this paper.  On this CD, 
we also include a paper published by the Arctic Monitoring and Assessment Programme 
on radioactivity in the Arctic as well as several documents relating to the environment 
assessment of the Cigar Lake mine. 
 
In addition to these sources of information, we were part of a group of NTI and RIA land 
managers and LPAC members that visited three uranium mines and met with local 
government, business and aboriginal leaders in LaRonge, Saskatchewan in March 1998.  
We attended the Uranium 2000 Conference and met with staff of the Canadian Nuclear 
Safety Commission (CNSC) in Saskatoon and Ottawa in 2000.  More recently, we met 
with CNSC staff in Ottawa and attended a one-day workshop on uranium exploration.  
We also met with or talked by telephone with staff members of Natural Resources 
Canada (NRCan) and the Geological Survey of Canada.  In the first phase of work on 
this paper, we visited the offices of the two major uranium companies operating in 
Canada – Cameco and Cogema – and have since had several conversations with 
geologists from these companies.  Finally, NTI’s Lands and Resources Department has 
provided much useful information and analysis.  
 

1.5 Organization  
 
The information is organized as follows: 
 

• Chapter 1: Introduction; 
• Chapters 2-5: Background on uranium and nuclear energy, including a 

discussion of radioactivity, an overview of the nuclear industry, a comparison of 
nuclear energy with other methods of generating electricity, and a discussion of 
some issues related to nuclear energy; 

• Chapters 6-8: Uranium mining in Canada, including a history of mining, a 
discussion of the exploration, mining and milling processes, and a review of 
uranium mining in Saskatchewan; 

• Chapters 9-15:  Uranium mining in Nunavut, including the geological potential, 
description of the ownership of lands and minerals, a review of the benefits and 
impacts of uranium mining, a review of the Kiggavik Project and a description of 
the regulatory and policy framework; 

• Chapter 16: Concluding remarks. 

                                                 
1 Radiation, People and the Environment; International Atomic Energy Agency; Vienna, 2004. 
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2 URANIUM, THORIUM AND RADIATION 
 

2.1 Introduction  
 
Before we can proceed with a discussion of the nuclear industry and uranium mining, we 
must first outline the fundamental details of uranium, thorium, and radiation.  In this 
chapter, we discuss the nature, uses, and potential side effects of uranium and thorium.  
We also describe the process through which radioactive materials can be released into 
the environment through the nuclear cycle, the precautions taken to minimize adverse 
health effects, and the scientific data pertaining to the biological effects of radiation 
exposure.  Some of these topics will be examined in greater depth in subsequent 
chapters.   
 

2.2 Uranium and Thorium 

2.2.1 Uranium 
 
Uranium is a toxic silvery-white metallic element and one of the heaviest.  Its most 
distinctive physical property is its radioactivity, which contributes largely to the natural 
background radiation of the earth.  Uranium can take many chemical forms, but in nature 
it is most commonly found as an oxide (that is, in combination with oxygen) – triuranium 
octoxide (U3O8) 2.  
 
Uranium is one of the most abundant elements found in the Earth’s crust. It can be found 
almost everywhere in soil, rocks, rivers, and oceans. Traces of uranium are even found 
in food and human tissue.  Uranium is more abundant than gold and silver and has 
about the same abundance as lead.  Concentrations of uranium vary according to the 
substances with which it is mixed and according to the places where it is found. For 
example, when uranium is found in granite, a very common rock, there are 
approximately four parts of uranium per million parts of granite, i.e. 4 ppm.   
 
Concentrations of uranium that are economic to mine are considered ore.  The most 
common ore mineral is uraninite, sometimes in the form known as pitchblende.  In a low-
grade orebody (e.g. 0.1% uranium) the concentration is 1,000 ppm uranium and in a 
very high-grade orebody (e.g. 20% uranium) the concentration is 200,000 ppm uranium.  
Uranium deposits are found all over the world.  The largest deposits of uranium are 
found in Australia, Kazakhstan and Canada, but high-grade deposits have been found 
only in Canada.  
 
Uranium, like many other elements, can occur as different isotopes.  In any element, the 
number of protons in the nucleus of an element is always the same but the number of 
neutrons may vary.  Atoms that have a different number of neutrons than protons are 
called isotopes.  Each isotope is identified by its atomic mass, the sum of its protons and 
neutrons.  

                                                 
2 Cameco Corporation web site – “Uranium 101”. 
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Naturally occurring uranium is made up primarily of two different uranium isotopes. 
Approximately 99.3% is uranium 238 (U-238) with 92 protons and 146 neutrons, and 
0.7% is uranium 235 (U-235).  Under certain conditions the nucleus of U-235 can be 
made to split, or fission.  Because of this property, U-235 plays an important role in the 
creation of nuclear energy. 

2.2.2 Thorium 
 
Although this paper is primarily concerned with uranium, the current references in the 
ICC resolution as well as in NTI’s agreements are to “uranium and thorium.  It is useful to 
briefly describe thorium. 
 
Thorium is a naturally occurring, slightly radioactive metal3.  It has many industrial 
applications, either as a pure metal or in its oxide form.  The one application of interest in 
this paper is its potential use as a nuclear fuel.   
 
Thorium is found in small amounts in most rocks and soils, where it is about three times 
more abundant than uranium.  Thorium occurs in several minerals, the most common 
being the Rare Earth-thorium-phosphate mineral, monazite, which contains up to about 
12% thorium oxide. There are substantial deposits in several countries. To our 
knowledge, there is currently no thorium production in Canada. 
 
The thorium-232 isotope decays very slowly (its half-life is about three times the age of 
the earth) but other thorium isotopes occur in its decay chain and in the uranium decay 
chains.  Although not fissile itself, thorium-232 (Th-232) will absorb slow neutrons to 
produce uranium-233 (U-233), which is fissile.  Hence, like uranium-238 (U-238), it is 
“fertile”.  Thorium disintegrates with the eventual production of "thoron", an isotope of 
radon (Rn-220) and a radiation hazard. 
 
Thorium, like uranium, can be used as fuel in a nuclear reactor.  Much development 
work is still required before the thorium fuel cycle can be commercialized.  India has 
particularly large reserves of thorium and has planned its nuclear power program to 
eventually use it exclusively, phasing out uranium.  
 

2.3 Radiation and Radioactivity4  

 2.3.1 Radiation Defined 
 
All matter is composed of atoms and many atoms are unstable; that is, they are in a 
constant process of rearranging themselves.  When the nucleus of an atom attempts to 
become more stable, it releases energy, known as radiation.  Once this happens the 
original atom changes into a new atom.  In some instances, a new element is formed 
and in other cases, a new form of the original element – an isotope – appears.  The 
spontaneous change in the nucleus of an unstable atom that results in the emission of 
                                                 
3 Most of the information in this section is taken directly from or modified from the online dictionary, 
Wikipedia. 
4 ibid. 
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radiation is called radioactivity; this process of change is often referred to as the decay of 
atoms.  
 
Radioactive decay is described in half-lives.  The time required for 50% of a given 
radioactive material to disintegrate (or decay) and become a new element or isotope (i.e. 
lose one-half of its original level of radioactivity) is known as a half-life. The half-lives of 
various substances differ widely, from small fractions of a second to billions of years.  
 
Radiation is often separated into two categories, ionizing and non-ionizing, to denote the 
energy and danger of the radiation.  Ionization is the process of removing electrons from 
atoms, leaving two electrically charged particles (ions) behind.  Some forms of radiation, 
such as visible light, microwaves, or radio waves, do not have sufficient energy to 
remove electrons from atoms and, hence, are called non-ionizing radiation.  The 
negatively charged electrons and positively charged nuclei created by ionizing radiation 
may cause damage in living tissue.  The term radioactivity generally refers only to the 
release of ionizing radiation.  

2.3.2 Natural Sources of Radiation 
 
The earth and all living things on it are constantly bombarded by radiation from space, 
similar to a steady drizzle of rain.  Charged particles from the sun and stars interact with 
the earth's atmosphere and magnetic field to produce a shower of radiation, typically 
beta and gamma radiation.  The dose from this cosmic radiation varies in different parts 
of the world due to differences in elevation and the effects of the earth's magnetic field.  
 
Radioactive material is found throughout nature.  It occurs naturally in the soil, water, 
and vegetation.  The major elements of concern for terrestrial radiation are uranium and 
the decay products of uranium, such as thorium, radium, and radon.  Low levels of 
uranium, thorium, and their decay products are found everywhere.  Some of these 
materials are ingested with food and water, while others, such as radon, are inhaled.  
The dose from terrestrial sources varies in different parts of the world.  Locations with 
higher concentrations of uranium and thorium in their soil have higher dose levels.  The 
IAEA report5  states that total average natural background radiation for most people is 
about 2.4 mSv per year, but that doses can vary a great deal.  The report goes on to say 
that “some national averages exceed 10 mSv in a year, and in some regions individual 
doses may exceed 100 mSv in a year…” 
 
In addition to the cosmic and terrestrial sources, all people also have radioactive 
potassium-40, carbon-14, lead-210, and other isotopes inside their bodies from birth.  

2.3.3 Man-Made Sources of Radiation  
 
Eighty-one percent of the average radiation exposure for a person comes from natural 
sources of radiation.  The remaining 19 percent results from exposure to man-made 
radiation sources. By far, the most significant source of man-made radiation exposure to 
the general public is from medical procedures, such as diagnostic X-rays (about 12% of 

                                                 
5 Radiation, People and the Environment; IAEA, 2004. 
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the radiation to which we are regularly exposed), nuclear medicine, and radiation 
therapy6.  
 
In addition, members of the public are exposed to radiation from consumer products, 
such as tobacco (polonium-210), building materials, combustible fuels (gas, coal, etc.), 
ophthalmic glass, televisions, luminous watches and dials (tritium), airport X-ray 
systems, smoke detectors (americium), road construction materials, electron tubes, 
fluorescent lamp starters and lantern mantles (thorium).  
 
Of lesser magnitude, people are exposed to radiation from the nuclear fuel cycle, which 
includes the entire sequence from mining and milling of uranium to the disposal of the 
used (spent) fuel.  The substances involved are uranium and its daughter products.  

2.3.4 Types of Radiation  
 
The types of radiation associated with radioactivity are alpha particles, beta particles and 
gamma rays.  All of these kinds of radiation are, at low levels, naturally part of our 
environment.  A fourth type, neutron radiation, generally only occurs inside a nuclear 
reactor.  Each type can interact with matter, including the human body, but all can be 
effectively stopped by different types of material. 
 
Alpha particles consist of two protons and two neutrons, identical to the nucleus of a 
helium atom. A sheet of paper or a person’s surface layer of skin will stop them. Alpha 
particles are only considered hazardous to a person’s health if they are ingested or 

inhaled and thus come into contact with 
sensitive cells such as in the lungs, liver 
and bones.  
 
A source of alpha particles is radon gas, a 
colourless and odourless gas formed from 
the radioactive decay of radium, which in 
turn is one of the products of the uranium 
decay chain.  It is not radon itself that is a 
health concern, but the radioactive 
products into which it decays. Radon, 
being a gas, is simply the vehicle by which 
members of the uranium decay chain can 
enter the lungs.  Outside the body, radon is 
not a concern since the alpha particles it 
emits cannot penetrate the skin. 

 

Figure 1.  Alpha and beta particles, neutrons and gamma rays are types of radiation associated 
with nuclear energy.  Source: web site of Cameco Corporation. 

Beta particles are electrons emitted from the nuclei of many fission products. They can 
travel a few feet in air but can usually be stopped by clothing or a few centimeters of 

                                                 
6 Some of the major isotopes are I-131, Tc-99m, Co-60, Ir-192, Cs-137, and others. 
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wood.  They are considered hazardous mainly if ingested or inhaled, but can cause 
radiation damage to the skin if the exposure is large enough.  
 
Gamma rays are a form of electromagnetic radiation (like light, radio, and television) that 
come from the nucleus of a radioactive atom. They penetrate matter easily and are best 
stopped by water or thick layers of lead or concrete. Gamma radiation, inside and 
outside of the body, is hazardous to people.  
 
Neutrons which are contained in the nucleus of an atom can be expelled during fission.  
They interact weakly with matter and are very penetrating – not easy to stop.  Neutron 
radiation typically occurs inside nuclear reactors but water and concrete provide effective 
shielding. 

2.3.5 Measurement of Radiation Exposure 
 
The principal result of radiation passing through something such as human tissue is the 
transfer of energy. Radiation loses energy as it interacts with matter and the matter gains 
this energy. So the unit used to measure radiation is based on the amount of energy 
absorbed. Radiation exposure, also referred to as dose, is measured in grays (Gy).  
 
Some types of ionizing radiation are more damaging than others. For example, alpha 
particles tend to deposit lots of energy over very short distances and therefore cause 
significant damage if they travel through sensitive biological tissue. Neutrons, on the 
other hand, interact very infrequently with atoms but when they do, the effects can be 
significant. For these significant reasons, different types of radiation are given different 
weighting factors. These factors are used to relate their physically deposited energy to 
the biological significance of the damage they cause.  
 
The unit used to measure this biological significance is the sievert (Sv). The sievert is 
equal to the amount of energy deposited in grays, multiplied by the relevant weighting 
factor.  For convenience, the millisievert, or mSv, which is equivalent to one-one-
thousandth of a sievert, is commonly used. 

2.3.6 Effects of Radiation  
 
The danger of radiation exposure continues to be a controversial subject. The effects of 
radiation depend on the dose, which is the amount of radiation a person’s body absorbs. 
Low doses such as those received from the environment, normal work activity 
exposures, exposures to manufactured products containing radioactive materials (such 
as smoke detectors), and medical procedures like X-rays, have no noticeable effects. 
Predicting the long-term effects of low radiation exposures is therefore difficult. Most 
people exposed to low doses do not suffer any harm.  However, because there is not 
enough scientific evidence to conclude what the long-term risks of exposure to low levels 
of radiation may be, a conservative assumption is that all exposures to radiation may 
pose some risk.  
 
When ionizing radiation penetrates living tissues the chemical structure of living cells can 
change.  If enough radiation is absorbed, cells may be altered or destroyed. Living tissue 
has a great ability to repair itself, but in some cases these cellular changes can develop 
into cancer.  They could also cause genetic damage or birth defects.   Exposure to high 
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levels of radiation can also have an immediate effect, including reddening of the skin, 
nausea, or even death (at very high doses).  However, exposure to a large amount of 
radiation would be unusual and unlikely.  Even exposure to moderate levels occurs only 
under the rarest of circumstances.7
 
The associations between radiation exposure and the development of cancer are mostly 
based on populations exposed to relatively high levels of ionizing radiation, such as 
Japanese atomic bomb survivors, and recipients of selected diagnostic or therapeutic 
medical procedures.  Although radiation may cause cancer at high doses and high dose 
rates, public health data do not unequivocally establish the occurrence of cancer 
following exposure to low doses and low dose rates – below about 100 mSv (10,000 
mrem).  Studies of occupational workers exposed to chronic low-levels of radiation 
above normal background have shown no adverse biological effects.  Even so, the 
radiation protection community conservatively assumes that any amount of radiation 
may pose some risk for causing cancer and hereditary effect, and that the risk is higher 
for higher radiation exposures.  
 
High radiation doses tend to kill cells, while low doses tend to damage or alter the 
genetic code (DNA) of irradiated cells.  High doses can kill so many cells that tissues 
and organs are damaged immediately.  This in turn may cause a rapid whole body 
response often called Acute Radiation Syndrome.  The higher the radiation dose, the 
sooner the effects of radiation will appear, and the higher the probability of death.  
 
This syndrome was observed in many atomic bomb survivors in 1945 and emergency 
workers responding to the 1986 Chernobyl nuclear power plant accident. Approximately 
134 plant workers and firefighters battling the fire at the Chernobyl power plant received 
high radiation doses (700 to 13,400 mSv) and suffered from acute radiation sickness. Of 
these, 28 died from their radiation injuries.   
 
It is important to remember that the CNSC limit for nuclear workers is 20 mSv and that 
workers in Saskatchewan’s uranium mines normally receive less than 5 mSv per year, a 
very small fraction of the high doses received by the Chernobyl workers. 

2.3.7 Minimizing exposure to Radiation 
 
While working in areas with radioactive materials can pose a serious health risk, 
preventative measures minimize the danger of exposure to radioactive material.  There 
are a number of ways in which occupational health risks are controlled:8
 

• Time: The shorter the period of exposure to radiation, the less radiation will be 
absorbed. When possible, people who work in radiation areas must reduce the 
time that they spend near radioactive sources.  

 
• Distance: The intensity of ionizing radiation, like the radiation of visible light, 

rapidly decreases with distance. By increasing the distance from a radioactive 
source, the amount of exposure is reduced. 

 

                                                 
7  “Understanding Radiation”, the Canadian Nuclear Safety Commission, 2002. 
8  “Understanding Radiation”, the Canadian Nuclear Safety Commission, 2002. 
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• Shielding: People working with or near radiation sources are protected by 
barriers which include shielding of lead, concrete, and other heavy materials. 
Protective clothing also provides protection against some types of radiation.   

 
• Containment: Radioactive materials are confined in the smallest possible space 

and kept out of the environment. 
 

• Monitoring: People who work near 
radioactive materials routinely 
wear devices called dosimeters. 
These devices monitor and record 
ionizing radiation doses to guard 
against the possibility of 
overexposures. In work areas 
such as certain areas in 
underground uranium mines, 
various monitoring and warning 
systems are also in place. 

 
Figure 2.  Underground monitors such as this one at Cameco's McArthur River mine continually 
check the level of radon and display results like a traffic light.  The green light indicates the area 
is safe.  Source: Cameco Corporation web site. 

2.3.8 Controls on Industrial Radiation 
 
Most countries have their own regulations concerning radiation protection.  Many of 
these are based on the recommendations of the International Commission on 
Radiological Protection (ICRP), an independent non-profit organization established to 
provide recommendations and guidance on all aspects of protection against ionizing 
radiation.  The ICRP’s main recommendations are that all exposures shall be kept as low 
as reasonably achievable (the “ALARA” principle), with social and economic factors 
considered, and that dose limits to individuals shall not exceed specific values over 
specified periods of time. 
 
In Canada, radiation protection is regulated by the Canadian Nuclear Safety Commission 
(CNSC) which is a federal agency answerable to the Canadian parliament. The CNSC 
exercises control through a regulatory system that establishes the health, safety, 
security, and environmental standards for the handling and use of nuclear substances. 
The CNSC licenses only those activities that can meet and maintain those strict 
standards. 
 
The use or disposal of radioactive material in Canada must be licensed, and the facilities 
where radioactive substances are handled are regulated and inspected. This applies to 
hospitals and clinics using radioisotopes in diagnosis or cancer treatment, uranium 
mines and refineries, oil companies using radioactive materials for exploration, and 
nuclear power plants.  We will discuss the regulatory aspects of uranium exploration and 
mining in more detail in chapter 14. 
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2.4 Fission 
 
Nuclear fission is a radioactive process that involves the splitting of an atom’s nucleus 
into two or more smaller nuclei.  Most atoms will not fission because a binding energy 
that holds its protons and neutrons together prevents it.  However, some atoms with big, 
unstable nuclei, like U-235 and plutonium-239, are able to break apart.  These are the 
isotopes used in nuclear reactors and nuclear weapons. 

 

Figure 3.  Splitting the nucleus of an atom – a process called nuclear fission – releases some of 
the energy that held the nucleus together and causes a chain reaction.  The energy released is 
nuclear energy.  
 
Under certain conditions, when U-235 is struck with a neutron it divides and produces 
two lighter atoms, as well as radiation containing more neutrons.  The mass of these two 
lighter atoms added together is less than the original U-235 atom.  In the process of 
fission the mass that seems to have disappeared has been converted into energy.  The 
neutrons released will in turn strike other atoms, producing a chain reaction.  The 
fissioning of one U-235 nucleus releases 50 million times more energy than the 
combustion of a single carbon atom. 
 

2.5 Summary 
 
Exposure to radiation can cause cancer and birth defects and at high levels can cause 
radiation poisoning and death.  Most of the radiation to which the average person is 
exposed occurs naturally in the environment and is not derived from man-made sources.  
Exposure to moderate to high doses from man-made sources rarely occurs due to the 
safety precautions employed at nuclear facilities and uranium mine sites, and the strict 
regulation and enforcement of all aspects of the nuclear industry.  Although, public 
health studies do not indicate an increased occurrence of cancer for low radiation doses 
below 100 millisievert (mSv), the conservative approach is to assume that any amount of 
radiation may pose some risk.  The Canadian Nuclear Safety Commission (CNSC) limit 
for nuclear workers is 20 mSv per year.  Uranium mine workers normally receive less 
than 5 mSv per year, only slightly above the natural background level of about 2.4 mSv 
per year. 
 
The process of nuclear fission, through which a large amount of energy – nuclear energy 
– is produced, is a complex “chain reaction” involving several steps.  Both uranium and 
thorium can be used as sources of nuclear energy, though thorium has not yet been 
used in commercial applications.   
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3 NUCLEAR ENERGY 
 

3.1 Introduction 
 
Although this paper is concerned primarily with the mining of uranium in Nunavut, we 
believe it is useful to set this activity within the context of the global nuclear industry, and 
to briefly examine some of the issues relating to both domestic and foreign nuclear 
energy production.  In this chapter, we provide an overview of the nuclear energy cycle, 
worldwide production and consumption of uranium and nuclear energy, the uranium 
market, the economic outlook for nuclear energy, and the impact of the nuclear industry 
on the Canadian economy.  

3.2 Overview of the Nuclear Energy Cycle  
 
We begin this section with a brief overview of the whole nuclear energy cycle in Canada 
from exploration for uranium deposits to disposal of nuclear fuel waste9.  We will use the 
term “nuclear energy” to refer to the generation of electricity from a nuclear power station 
or plant.  Many of these topics are discussed in greater detail in subsequent chapters.  
Figure 4 shows the location of many of the locations described in this paper. 
 

 
 
Figure 4.  Uranium mines and nuclear facilities. 

                                                 
9 Some of the information in this section is taken from the web site of the Nuclear Fuel Waste Bureau, a 
division of NRCan.  
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Exploration 
 
Uranium deposits of sufficient size and grade are required to make mining economically 
feasible.  Locating such deposits generally involves either ground or airborne radiometric 
surveys in areas of favourable geology, followed by a host of various types of ground 
surveys and drilling programs to more accurately delineate the deposit size and grade, 
prior to making a decision to develop a mine. 
 
Mining 
 
Mining of uranium deposits in Canada is done by either open pit or underground 
methods.  (In some other countries, mining is done by a process called “in-situ leach”. 
Uranium mining presents several technical challenges in terms of ground water, rock 
properties and radiation protection. Uranium producers overcome these challenges to 
mine very high-grade deposits by developing innovative techniques, such as ground-
freezing and mechanized, "non-entry" underground-mining methods. For lower-grade 
deposits, more traditional open-pit and underground mining methods are used.   
 
Milling  
 
Ore is crushed and processed in mills, generally located at or near the mines, to 
separate the uranium minerals in the rock from other minerals. Milling results in the 
production of a fine powder, called "yellowcake" (although it is not usually yellow), which 
is packed in 45 gallon sealed drums, each containing approximately one-half tonne of 
yellowcake. 
 
Exploration, mining and milling are discussed in greater detail in Chapter 7.  
 
Refining  
 
The yellowcake produced at the mills is about 70% uranium. At a refinery at Blind River, 
Ontario, it is further processed to remove impurities, then chemically converted to 
uranium trioxide, a form suitable for further processing. 
 
Conversion  
 
Additional processing at a "conversion" facility at Port Hope, Ontario, is required to 
chemically transform the product to either uranium dioxide, for CANDU reactor fuel, or 
uranium hexafluoride, which is exported for use as enriched light water reactor fuel.  
(Most reactors outside Canada use enriched uranium fuel.)  All natural uranium 
hexafluoride produced in Canada is transported in specially designed steel shipping 
containers to enrichment plants in the U.S., France, the U.K., Germany or the 
Netherlands. 
 
Fuel Fabrication 
 
In Canada, natural uranium dioxide powder, packaged in drums at the conversion plant, 
is shipped to one of the two fuel fabricators in Port Hope and Peterborough.  
Currently, both fuel fabricators manufacture only uranium fuel assemblies comprised of 
natural uranium.  The uranium dioxide powder is first pressed into cylindrical shapes and 
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Figure 5.  Cameco Corporation uranium conversion facility in Port Hope, Ontario. This is the only 
uranium conversion facility in Canada, and one of only four in the western world. 
 
"fired" to produce fuel pellets. The pellets are then trucked to a plant where they are 
placed in 50 cm-long zirconium alloy tubes, and fastened together into 10 cm-diameter 
fuel bundles for CANDU-type reactors in Canada and abroad.   
 
Production of Electricity - the Nuclear Reactor  
 
A nuclear reactor is a device in which a fission chain reaction can be used to produce 
heat.  In Canada, the nuclear power reactor that is used by the nuclear utilities is called 
CANDU® PHWR (Pressurized Heavy Water Reactor)10.  CANDU reactors are developed 
and marketed by Atomic Energy of Canada Limited. 
 
A CANDU fuel bundle weighs about 23 kg and can provide enough energy for an 
average home for about 100 years.  One fuel bundle is used in the reactor for 12 to 18 
months.  There are in total 4560 fuel bundles in each reactor. 
 
The heat produced by the nuclear reactor turns water into steam.  The steam is used to 
drive a turbine which spins the generator to produce electricity.  All nuclear reactors 
operate on the same principle, although there are different designs of nuclear reactors in 
use throughout the world. 
 

                                                 
10 CANDU stands for CANada Deuterium Uranium. 
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Figure 6.  Operation of a nuclear reactor. 
 
Storage of Nuclear Fuel Waste  
 
After the irradiated fuel bundles are removed from a CANDU reactor, they are stored in 
water-filled pools at the reactor site.  After a number of years in the pools, nuclear fuel 
wastes may be transferred to storage containers for on-site dry storage until a long-term 
management solution becomes available. 
 
Possible solutions for the long-term management of nuclear fuel waste are deep 
geological disposal in the Canadian Shield, long-term storage at nuclear reactor sites, or 
centralized long-term storage, either above or below ground.  This topic is discussed 
further in a Chapter 5. 
 

3.3 Resources and Production of Uranium 

The uranium used in nuclear reactors is obtained through primary sources, mainly 
mining, and through various secondary sources, including the recycling of nuclear 
weapons and other materials. 

3.3.1 World Uranium Mine Production  
 
The uranium production industry is international in scope with a small number of 
companies operating in relatively few countries.  Approximately 95% of estimated world 
production is sourced from nine countries (Figure 7).  As the graph indicates, Canada is 
by far the largest producer of uranium, contributing more than one-third of world 
production in 2001.  Although uranium deposits can be found in many parts of Canada, 
all current uranium production is from high-grade deposits in Northern Saskatchewan. 
 
Uranium is used primarily as fuel for nuclear reactors for the production of electricity.  
About 85% of Canada’s uranium production is exported to countries around the world for 
this purpose.  The remaining 15% is used to provide fuel for Canada’s own nuclear 
reactors. 
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Figure 7.  World uranium production, 2001.  Source: Uranium and Radioactive Waste Division, 
Natural Resources Canada.  
 

3.3.2 World Uranium Mine Resources 

Canada currently has about 14% of the world’s known uranium resources, ranking third 
among all countries (Figure 8).  What is more significant, however, is that Canada has 
the largest known high-grade deposits – making Canada a very attractive location, 
relative to its counterparts, for uranium mining.11  Many of the uranium resources in other 
countries are low-grade.  While most of these high-grade deposits are located in 
Saskatchewan – the only region from which uranium is currently mined – there are other 
areas, most notably Nunavut and the NWT, which have very significant uranium 
potential.   

3.3.3 Secondary Sources of Uranium 
 
Despite the number of uranium mines currently in production, primary sources of 
uranium now supply only 55% of the requirements of power utilities throughout the world.  
In fact, since 1985, western world uranium production has been less than western world 
utility uranium consumption.  The resulting shortfall has been covered by a number of 
secondary sources, including excess inventories held by utilities, producers, other fuel 
cycle participants, and governments (through the dismantling of nuclear weapons).  
Utilities in Europe also use reprocessed uranium and plutonium derived from used 
reactor fuel as a source of supply.  While the secondary sources are essential for 

                                                 
11 Canada's total "known" recoverable uranium resources as of 1/1/04 amounted to 432 000 t U, compared 
with 439 000 t U as of 1/1/03.  Source - NRCan 2004 review.
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Figure 8. Known recoverable resources of uranium.12

world energy consumption, most of the inventories are finite and will be depleted over 
the next few years.  The key exception, highly enriched uranium from Russia, will 
continue to supply annual quantities to the western market for many years13. It is clear 
that greater uranium mining production will be necessary to supply the future needs of 
the world’s nuclear reactors. 

3.4 Consumption and Use of Uranium 

3.4.1  World and Canadian Consumption 
 
The only significant commercial use for uranium is to fuel nuclear power plants for the 
generation of electricity14.  Worldwide, about 438 commercial nuclear reactors in 32 
countries require approximately 66,000 tonnes of uranium (170 million pounds U3O8)15 
each year.   
 
Canada is among the world’s top consumers of uranium for the generation of nuclear 
energy, currently ranking ninth overall.  Nuclear power provides about 40% of Ontario’s 
electricity and about 14% of Canada’s electricity.   
 

                                                 
12 Reasonably Assured Resources plus Estimated Additional Resources - category 1, to US$ 80/kg U, at 
1/1/99. Brazil, Kazakhstan and Russian figures above are 75% of in situ totals. Uranium: Resources, 
Production and Demand 1999, OECD NEA & IAEA, July 2000 
13 Cameco Corporation web site.  Uranium 101. 
14 For this reason, we suggest that “rock that makes electricity” describes uranium and should be translated 
into Inuktitut. 
15 Note that uranium resources and consumption are quoted as either the oxide “U3O8” or as “U metal”.  
The conversion factor is: 1% U3O8 = 0.848% U. 
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Figure 9.  Top world consumers of uranium for use in nuclear reactors. 
 
 
There are 17 power reactors, all CANDU designs, currently operating in Canada (plus 5 
undergoing refurbishment)16.  Most reactors are owned by Ontario Power Generation 
Inc. (formerly Ontario Hydro) in the province of Ontario.  Five are located at the Pickering 
station (plus three more being refurbished), about a half-hour east of Toronto.  Four are 
located at the Darlington site, about an hour east of Toronto.  Six are located at the 
Bruce site (plus two more being refurbished) on the Ontario shore of Lake Huron near 
the Bruce peninsula.  The reactors at the Bruce site are leased to Bruce Power Inc., a 
private operator.  
 
There are two other operating power reactors in Canada.  One is owned and operated 
by Hydro Québec at the Gentilly site in the province of Québec, and the other is owned 
and operated by the New Brunswick Power Corporation at the Pt. Lepreau site near St. 
John in New Brunswick. 

3.4.2 Uranium Market and Price 
 
Most uranium is sold under large-volume, long-term contracts.  These factors lead to a 
small number of transactions and to limited transparency17.  The spot market 
accommodates short-term transactions.  It is relatively transparent and several 
organizations publish spot price information. The spot market, however, accounts for 
only a small proportion of all uranium sold.  Average long-term prices are consistently 
higher than spot prices.  
 
Uranium prices, expressed in US$/lb, rose dramatically following the first OPEC oil price 
shock, from $6.50/lb of uranium oxide (U3O8) in late 1973 to a peak of $43.40 in mid-
1978.  Following a period of market correction, prices fluctuated between $14.25 and 

                                                 
16 www.nuclearfaq.ca 
17 Most of the information is this section is from the NRCan website, Energy Sector. 
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$25.00 from 1981 through mid-1988, when uranium from the former Soviet Union (FSU)  
began to find its way indirectly into Western markets. The price then dropped steadily to 
a low of $8.70 in early 1990.  After a modest recovery, the next low of $6.90 was 
reached in the fall of 1993, when it became clear that the flow of FSU uranium into the 
U.S. would be staunched by trade restrictions.  This was again followed by modest 
recovery, but the price exceeded $12.00 for only a brief period (from late 1995 to early 
1997).  The decline in real terms has been even more dramatic than these current dollar 
values.  
 
The current spot price for uranium is about $20.50 per pound.  This represents just about 
a tripling of the price from the $7 range just three years ago and a doubling over the past 
year or so.  Some analysts are predicting a very significant price increase over the next 
decade18.  This price increase has encouraged uranium exploration all across Canada. 
 

3.5 Future Energy Demand 
 
Any attempt to understand or forecast global energy requirements must take account of 
population growth. At the beginning of the twentieth century, world population was about 
1.5 billion.  Six billion people live in the world today and according to a recent UN study 
this is projected to grow by 57 million people each year until it stabilizes at 8.9 billion by 
2050.  It is projected that the population would stay at 9 billion for the next 300 years. 
Over 90% of world population growth in the foreseeable future will be in the less 
developed countries, which already contain 75% of the world's people. United Nations 
projections show most of this growth taking place in urban areas. After 2050, India, 
China and the United States will still be the most populous countries on the planet and 
Africa's share of the world's population will double to 25 per cent.19

 
Even with effective energy efficiency programs in developed countries there will be a 
global need for much more energy if people in the less developed countries are to 
improve their standards of living. Countries on the verge of mass industrialization, such 
as China, will require a significant increase in total energy, particularly electricity.  
According to the World Nuclear Association, “During the next 50 years…humanity will 
consume more energy than the combined total used in all previous history.”  In light of 
these facts, demand for nuclear energy is expected to increase significantly. 20  
 
For example, China currently has nine reactors in operation with a total capacity of 6100 
megawatts (MW).  In 2003, China announced a long-term program of nuclear power 
development that sets a target of 36 gigawatts (36,000 megawatts) in total capacity by 
202021.  We estimate that this will require the construction of between 30 and 40 new 
nuclear reactors. 
 
Other factors that will affect energy supply and demand and the form this energy will 
take include: concerns about climate change/greenhouse gases; pollution concerns 
(other than greenhouse gases); depletion of reserves of fossil fuels; new technologies 

                                                 
18 January 07, 2005: Canada - A Look Ahead For 2005; www.minesite.com 
19 Globe and mail (Nov. 5/04) 
20  World Nuclear Association.  http://www.world-nuclear.org/education/ueg.htm 
21 Wei Zhihong; China’s challenging fast track; Bulletin 461, IAEA. 
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(e.g. hydrogen-powered automobiles, nuclear fusion); the emergence of renewable 
forms of energy; and public attitudes to nuclear and other energy forms.  
 

3.6 Outlook for Uranium 
 
Current projections are for slow but positive growth in world nuclear-generating capacity, 
and therefore uranium demand, through 2010. Most new power plants, under 
construction or firmly planned, are in the Far East (i.e. China, South Korea, Taiwan and 
Japan). This new capacity will be partly offset by the closure of some older units that 
have reached the end of their operating lives or are retired for economic or political 
reasons.  
 
After 2010, plant closures will cause a continuous decline in global nuclear-generating 
capacity unless new reactor orders are placed. Nonetheless, until new technologies are 
developed and commercialized, nuclear power will likely account for a sizeable 
percentage of global electricity production for the next several decades.  
 
Uranium derived from disarmament initiatives in Russia and the U.S. will form an 
important part of uranium supply for at least the next 15 years. There is potential for 
further disarmament measures to result in even more surplus uranium. Reprocessed 
uranium, and plutonium recovered from spent reactor fuel and used in mixed oxide fuels 
(MOX), will continue to meet several percent of fuel requirements for the foreseeable 
future.  
 
There is significant potential for discovering more uranium resources in Canada. With 
policies in place to encourage investment, Canada should be able to maintain its 
position as the world's leading exporter of uranium, remain a reliable and competitive 
supplier to its trading partners, and meet domestic needs for many years to come.  
Nevertheless, increasing production from countries such as Australia and Kazakhstan 
will provide competition to the Canadian uranium producers. 
 

3.7 The Nuclear Industry and Canada’s Economy  
 
Canada is a “key player” in the world-wide nuclear industry.  While Canada exports the 
majority of its refined uranium to other countries, most notably the United States, it also 
has several of its own nuclear power plants that rely entirely on the Canadian production 
of uranium.   
 
According to the Canadian Nuclear Association, “Canada’s nuclear industry contributes 
to many sectors of the economy, including the mining of uranium in Saskatchewan, the 
production of reactor fuel, the manufacture of equipment, the generation of electricity 
and the production of radioactive isotopes for use in medicine, industry and agriculture. 
More than 21,000 Canadians are employed directly in the nuclear industry by more than 
150 companies…The industry provides another 10,000 indirect jobs for Canadians in 
supplies and services.”22  The total export of Canadian nuclear goods and services was 
some $1.2 billion in 2001, of which almost $500 million was uranium. 
                                                 
22 Canadian Nuclear Association. http://www.cna.ca/english/Nuclear_Facts 

 20



URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

 
Canada’s investment in nuclear research and development resulted in a world-class 
technology for providing low-cost and reliable electrical energy.  Twenty-two CANDU 
reactors (five of which are currently being refurbished) are owned and operated by 
utilities in Ontario (20), Quebec (1) and New Brunswick (1).  In addition, nine CANDU 
reactors are in operation or are under construction in South Korea (4), China (2), 
Argentina (1) and Romania (2). 
 

3.8 Summary  
 
The nuclear fuel cycle is comprised of the initial stages of exploration mining and milling; 
the intermediate stages of refining, conversion and fuel fabrication; and the final stages 
of electricity generation and storage of the nuclear fuel waste. 
 
The increase in global population coupled with the expectation of people in less 
developed countries that they will improve their standard of living will result in a 
significant increase in total energy consumption – particularly electricity – over the next 
few decades.  This is likely to result in increasing demand for nuclear energy and the 
uranium that fuels it.  Canada, as the world’s leading producer, has an opportunity to 
continue to provide a significant portion of that uranium. 
 
With 22 nuclear reactors (17 currently operating), Canada is also one of the world’s top 
consumers of uranium.  Although the uranium market is very volatile – and has 
experienced rapid price fluctuations over the past few decades – the price of uranium 
has tripled in the past two years and is expected to increase substantially over the next 
several years as secondary sources of uranium are depleted.  The uranium and nuclear 
industries are very important to the Canadian economy and stand to benefit from the 
increased demand for electricity. 
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4 COMPARISON OF ENERGY SOURCES 
 

4.1 Introduction 
 
There are many different methods through which electricity can be produced. Any review 
of the sustainability of the nuclear sector must take into account the broader context 
within which the industry is situated.  When comparing the costs and benefits of various 
energy sources, there are a number of criteria –environmental, social and economic in 
nature – that must be weighed to determine the most viable energy sources.  These 
include: safety, greenhouse gas emissions and climate change, pollution, and energy 
costs.  In this chapter, we examine each of these issues and assess how other energy 
sources – such as hydro-electricity, fossil fuels (coal, oil, and gas), and renewable 
sources (wind, solar) – rate in comparison to nuclear energy. 
 

4.2 Alternatives to Nuclear Energy 

4.2.1 Introduction 
 
Primary energy is energy that is obtained directly from primary sources, such as coal, oil, 
natural gas, uranium, hydro and solar energy.  Secondary energy is energy that is 
produced by conversion or transformation of primary energy or of another secondary  
form of energy, such as electricity, steam, hydrogen, and refined petroleum products.  In 

2002, electricity accounted for 16.1% of world total 
final energy consumption.23

 
While nuclear energy is an important electricity 
source – accounting for 16 % of the world’s 
electricity – there are many other methods through 
which energy is currently generated, including 
hydro-electricity; coal, oil, and natural gas; and 
“renewable” sources such as wind, solar, and 
biomass.  Each of these energy sources offers both 
advantages and disadvantages over nuclear 
energy. 
 
 

 
Figure 10.  World generation of electricity by type of fuel.  

4.2.2 Coal, Oil, and Natural Gas 
 
Coal, oil and natural gas are referred to as “fossil fuels” because they are derived from 
plants and animals which lived millions of years ago.  Canada has large quantities of 

                                                 
23 Key World Energy Statistics; International Energy Agency; 2004. 
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these and in many areas of the country the generation of electricity by burning these 
fuels24 is the most economical and practical method of generating electricity. 
 
Unfortunately, the burning of these fuels produces carbon dioxide and other gases 
(greenhouse gases or GHG) which collect in the atmosphere, thereby increasing global 
temperatures.  Most scientists believe that this effect, known as “climate change”, will 
have serious consequences, which will be felt most acutely in the extreme northern and 
southern parts of the globe.  Section 4.4 describes these potential consequences in 
more detail. 
 
Combustion of fossil fuels also releases various pollutants into the atmosphere, 
particularly gases such as sulphur dioxide (which causes acid rain) and particulate 
matter which contributes to deteriorating air quality.  Although the coal and petroleum 
industries are taking steps to reduce both the GHG emissions and pollutants, these are 
likely to remain serious concerns. 
 
One further concern with the use of oil and gas to provide energy is that the supply of 
these is in decline and is likely to be nearly exhausted within the next few decades.  
Furthermore, oil and gas have many industrial uses and may become too valuable to be 
burned to produce electricity. 
 

 
 

Figure 11.  Energy efficiency of nuclear energy compared with that of fossil fuels. 
 

4.2.3 Renewable Forms of Energy 
 
Renewable energy sources are those that produce electricity or thermal energy without 
depleting resources. Renewable energy includes solar, wind, water, earth and biomass 
power, and energy from waste.  Hydro-electricity (described separately below) is the 
largest contributor in this category by far; however, other forms – such as wind, solar, 
and biomass – provide a small, but increasing, percentage of the electricity produced in 

                                                 
24 In most plants, the burning of the fuels produces steam which is used to drive turbines which in turn 
power the generators that produce electricity. 
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Canada.  The latter sources of energy and several similar types are referred to as 
“emerging” renewable energy forms.   
 
Although these energy sources are renewable, they are also unpredictable and 
intermittent – particularly for solar and wind – so must be backed up by conventional 
sources.  This unpredictable and intermittent character becomes a problem when the 
electricity demand is largely for constant, reliable supply.  At this time, they are also 
more expensive, although costs are coming down as the technology improves.  A third 
concern with these energy sources is that, because the energy from the sun or the wind 
is so diffuse, the operations to harness it require very large amounts of land.   
 
In 2002, renewable energy, including hydro, accounted for 13% of the world’s total 
energy supply – compared to 35% for oil, 24% for coal, and 21% for natural gas.  The 
OECD’s25 International Energy Agency predicts that renewable sources other than hydro 
will contribute only 4.4% of the world’s electricity by 2030.  Thus, there will be a strong 
need for reliable, large-scale sources of energy that are cost-effective, environmentally 
friendly and provide a constant source of power.  Nuclear energy may be the most 
logical partner with the renewables to provide the base power load. 
 
Related to the discussion of renewable energy is the use of hydrogen as a replacement 
for gasoline and diesel fuel in automobiles.  Hydrogen is produced by electrolysis – the 
splitting of water into hydrogen and oxygen – a process that requires large amounts of 
electricity.  This electricity may be provided by renewables such as wind and solar 
energy.  An alternative is that this hydrogen generation might best take place in close 
proximity to nuclear reactors, where the process can take advantage of excess electricity 
produced by the reactors during off-peak hours. 

4.2.4 Hydro–Electricity  
 
Hydro-electricity is electricity generated by the turning of turbines by running water.  
Most hydro-electricity is generated by large projects in which reservoirs are created by 
the damming of major rivers.  Worldwide, about 19% of electricity is hydro-electricity. 
 
Although hydro-electricity is often viewed by the general public to be an environmentally 
friendly energy source, there is evidence that conventional hydro-electric projects cause 
significant damage to eco-systems, which ultimately effects water bodies, wildlife, and 
even human populations.  According to the Canadian Arctic Resource Committee26, 
“Hudson Bay and James Bay…have been and will continue to be affected by 
hydroelectric developments in Quebec, Ontario, and Manitoba…The primary effect of 
damming is a change in flow regime…” which in turn affects nutrient availability, the 
feeding habits of fish and marine mammals, and patterns of sea and land use by people 
along the coast.  
 
Hydro-electric power, often proclaimed as one of the greenest ways of generating 
energy, can have other negative environmental effects.  A study by the World 
Commission on Dams27 (WCD) reported that the reservoirs that power the dams can 
trap rotting vegetation, which emits large amounts of greenhouse gases.  Much of this 
                                                 
25 Organization for Economic Co-operation and Development 
26 CARC – Northern Perspectives – Volume 23, Number 1, Spring 1995 
27 BBC News, May 31, 2000, quoting a study reported in New Scientist magazine. 
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gas is in the form of methane, which has 20 times the insulating effect of carbon dioxide 
in the atmosphere.  The WCD concluded, “There is no justification for claiming that 
hydro-electricity does not contribute significantly to global warming." 
 
Conventional hydro also requires the flooding of huge amounts of land – an increasingly 
scarce “commodity” in many parts of the world.  Finally, hydro can be unreliable as 
climate change reduces the flow of rivers in some areas. 
 
It is important to note that many of the concerns related to large-scale hydro 
development do no apply to run-of-the-river projects or to small-scale hydro projects that 
do not require the flooding of large areas.  Such projects appear to have very limited 
impact on the environment and are encouraged and promoted in many areas of Canada.  
Such projects account for an increasing portion of the total hydro-electricity produced. 

4.3 Safety  
 
Radioactivity and radiation are a serious concern to many people and lie at the root of 
the opposition to nuclear energy and the related industries like uranium mining.  The 
nuclear industry has an excellent safety record in Canada and worldwide, compared to 
the other energy industries.   
 
We discuss the excellent safety record of modern uranium mines in chapter 7.  It is 
useful, however, to consider here the main source of concern to many people, the 
nuclear power plant.  For this information, we rely on information given in a presentation 
by Chuck Edwards of Cameco.  He notes that in more than 10,000 reactor-years of 
commercial operation of nuclear power reactors in 32 countries, there have been two 
significant accidents – Chernobyl and Three Mile Island.   
 
According to Edwards, “The April 1986 disaster at the Chernobyl nuclear power plant in 
Ukraine was the product of a flawed Soviet reactor design, minimal operator training, 
and a series of flagrant deliberate violations of safe operating procedures. […]  The 
reactor core overheated and caused a steam explosion.  Power reactors cannot 
generate nuclear explosions. […] With no containment structure, the resulting fire 
caused the main release of radioactivity.  The immediate casualties were operators and 
firefighters.  Twenty-eight immediate deaths were from acute radiation exposure, with 
doses up to 5,000 mSv, five times the threshold for the onset of radiation sickness.  […] 
Since the accident there have been up to ten deaths from thyroid cancer linked to the 
radiation release. Health effect studies since the accident covered over one million 
people possibly affected by radiation.  There has been no substantiated increase 
attributable to Chernobyl in congenital abnormalities, adverse pregnancy outcomes or 
any other radiation-induced disease in the general population either in the contaminated 
areas or further afield. […] The Chernobyl disaster was a unique event:  the only 
accident in the history of commercial nuclear power where radiation-related fatalities 
occurred.” 
 
The Three Mile Island accident happened in a nuclear reactor near Harrisburg, 
Pennsylvania.  According to Edwards, “It was due to a combination of equipment failure, 
inadequately designed instrumentation, and the inability of plant operators to understand 
the reactor’s condition.  […]  Although a small amount of radioactive steam was slowly 
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released to the atmosphere, no injuries, deaths or discernable direct health effects were 
caused, according to over a dozen studies involving as many as 30,000 individuals.”  
 
To give a sense of the safety of the various methods of primary electricity production, 
Edwards gives the following accident statistics.  We see that coal mining is particularly 
dangerous; we know from listening to or watching the news that there is an accident 
involving a coal mine every few weeks or months.  In fact, a coal mining accident in 
China on February 14, 2005 claimed the lives of 200 workers28.  In the oil and gas 
sector, we recall that sinking of the Ocean Ranger drilling platform off the coast of 
Newfoundland a few years ago claimed the lives of about 60 workers.  The loss of life by 
floods associated with the failure of hydro-electric dams is also, unfortunately, not 
uncommon. 
 

Fuel Immediate Fatalities 
         (1970-92) 

Who?

Coal 6400 Workers 
Natural Gas 1200 Workers & 

Public 
Hydro 4000 Public 
Nuclear 31 Workers 

 
Table 2.  Accident statistics for methods of energy production29.   
 

4.4 Greenhouse Gas Emissions and Climate Change 

4.4.1 Greenhouse Gases 
 
Greenhouse gases (GHG) are the gaseous components of the atmosphere that 
contribute to the greenhouse effect. The major greenhouse gases from human activity 
are  carbon dioxide (55% - mostly from burning fossil fuel),  methane (20% - from 
agriculture and waste dumps), and  nitrous oxide (5% - from fertilizer use).  Three 
industrial gases are also included under the Kyoto Protocol: hydrofluorocarbons, 
perfluorocarbons and sulphur hexafluoride30.  Water and ozone are sometimes also 
included in this category.  
 
Annual carbon dioxide emissions from burning fossil fuels are about 23 billion tonnes 
worldwide – 45% from coal and 40% from oil.  The United States is, by far, the largest 
contributor of carbon dioxide emissions worldwide, as shown in Figure 12.  Canada 
contributes a relatively small amount – only 2% – of the worldwide emissions of carbon 
dioxide.  Canada is, however, the world’s third largest emitter of greenhouse gases on a 
per capita basis – 6.3 tonnes of carbon dioxide equivalent, compared to Australia, the 
number one emitter at 6.8 tonnes, and the Untied States at 6.6 tonnes31.  There is a 
growing concern that increasing amounts of greenhouse gases from human activities 

                                                 
28 CBC reported that 6,000 miners had been killed in mining accidents in china in the past year, although 
these may not have all been in coal mines 
29 Statistics provided in a presentation by Chuck Edwards, Cameco Corporation 
30 Toronto Star, February 12, 2005. 
31 “An elusive pollution target”, Toronto Star, February 12, 2005. 
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may be contributing to the warming of the atmosphere and the consequent changes in 
our climate. 
 

Worldwide Carbon Dioxide Emissions by 
Country
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Figure 12.  Carbon dioxide emissions.  Source: The Globe and Mail, 2004.  
 

4.4.2 Climate Change 
 
The term “climate change” is used to refer to changes in the earth's climate. Generally, 
this is taken to mean changes in the climate – temperature, precipitation, wind, etc. – 
brought about by an increase in the temperature of the atmosphere, or “global warming”.  
Although there is a near-universal consensus among scientists of the link between 
greenhouse gases and climate change, there are a few who dispute this link.  We 
assume that the majority of scientists are correct in their concerns. 
 
Recent studies indicate that the impact of climate change in Northern Canada is already 
apparent, but will significantly worsen unless immediate action is taken to reduce 
greenhouse gas emissions.  According to the Arctic Climate Impact Assessment, a 
recent study directed by the Arctic Council, as a result of the expected elimination of 
summer sea ice by the middle to end of the century, “marine species dependent on sea 
ice, including polar bears, ice-living seals, walrus and some marine birds, are very likely 
to decline, with some facing extinction.”   
 
The report further states that, due to these changes, the hunting and food-sharing 
culture of Inuit will be seriously disrupted or even destroyed by the reduction or extinction 
of animals on which they depend for food.  In response to these findings, a statement 
issued by representatives of Inuit Tapiriit Kanatami and the Inuit Circumpolar Conference 
recommends that we “commit firmly to significant reductions of greenhouse-gas 
emissions and get others to do the same.”  Although the Kyoto Protocol is viewed as a 
“small first step in the right direction”, these groups argue that “a new protocol is needed 
with more far-reaching emission-reduction targets.”32  Clearly, the burning of fossil fuels 

                                                 
32 “Climate change: What Canada must do to freeze the Arctic melt”, The Globe and Mail, November 10, 
2004. 
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for the production of electricity will need to be significantly reduced if we are to minimize 
the negative impacts of climate change on the northern environment. 

4.4.3 Kyoto Protocol 
 
The Kyoto Protocol is an agreement reached in 1997 at a United Nations conference in 
Kyoto, Japan, to reduce global emissions of carbon dioxide and other greenhouse 
gases.  The target for developed countries is a 5.2 percent average reduction from 1990 
emission levels to be averaged over the period 2008-2012.  Although 141 countries have 
now ratified the pact, some industrialized countries, such as the United States and 
Australia, have not signed the Protocol, and developing countries, including China and 
India, are exempt.  The Protocol went into effect February 16, 2005. 
 
Canada has signed but is highly unlikely to meet its original target of cutting its annual 
emissions of greenhouse gases to 6 percent below 1990 levels or to the equivalent of 
573 million tonnes.  This target originally amounted to an annual reduction of 240 million 
tonnes of carbon dioxide, but Canada’s emissions have continued to increase.  Thus, 
the reduction that will be required to meet the target compared to what the emissions 
would have been under a business-as usual scenario is now “more like 300 million 
tonnes”33.  A reduction of this magnitude would require fundamental changes in the 
economy and in the way we live our lives, changes that Canadian may be reluctant to 
make. 

4.4.4 The Nuclear Option 
 
According to a comprehensive study by the Massachusetts Institute of Technology (MIT) 
and Harvard University, “Fossil fuel-based electricity is projected to account for more 
than 40% of global greenhouse gas emissions by 2020…In the U.S. 90% of the carbon 
emissions from electricity generation come from coal-fired generation, even though this 
accounts for only 52% of the electricity produced.  Taking nuclear power off the table as 
a viable alternative will prevent the global community from achieving long-term gains in 
the control of carbon dioxide emissions."34  The report maintains that "The nuclear option 
should be retained precisely because it is an important carbon-free source of power."  
 
Two examples illustrate this point.  If the electricity produced worldwide by nuclear 
reactors each year were generated instead by burning coal, an additional 2400 million 
tonnes of carbon dioxide would be released into the atmosphere.  As another example, 
Canada’s uranium exports to the U.S. alone in 2000 – used entirely to generate 
electricity – avoided about 230 million tonnes of greenhouse gas emissions, or 96% of 
Canada’s target under the Kyoto protocol.  If Canada received energy credits for all 
Saskatchewan uranium exported worldwide, it would significantly exceed Canada’s 
original Kyoto emission reduction targets of 240 million tonnes annually. 
 
Total CO2 emitted by the electric power sector averages about 100 megatons per year, 
representing about 17 percent of Canada's total greenhouse gas emissions35.  The main 
difference between nuclear power plants and other methods of generating electricity is 

                                                 
33 Globe and Mail, Jan. 21, 2005. 
34 “The Future of Nuclear Energy”, Massachusetts Institute of Technology, July 2003. 
35 Report of a Saskatchewan Environmental Quality committee. 
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that nuclear power plants do not burn fossil fuels36 (see Figure 13).  That means they do 
not create acid rain, soot, urban smog or carbon dioxide – the principal greenhouse gas.  
This fact has led many people to advocate the use of nuclear energy as a viable 
alternative to oil, gas, and coal-fired electricity generation.   

 

Figure 13. Greenhouse gas emissions from different methods of generating electricity.  Bars 
show grams of CO2 equivalent per kilowatt-hour of electricity produced.  Source: IAEA, 2000. 
 

4.4.5 Perspective from a “Green” 
 
An interesting perspective on the subject of nuclear energy and climate change is 
presented by James Lovelock in a talk given at the Adam Smith Institute in March, 
200437.  James Lovelock is the co-originator of the Gaia hypothesis, which holds that the 
earth is a living organism which like any living body adjusts and regulates itself.  
Whatever the merits of the hypothesis – Lovelock acknowledges that the theory is “still in 
the domain of specialist science” – he is a well-known advocate for the protection of 
“Mother Earth”.  He says, “I see myself as a Green [referring to the “Green Movement”] 
but I speak this afternoon as a scientist and I want to show that in spite of their good 
intentions, the majority of the Greens are unaware how serious are the global changes 
that soon may come…” 
 
Lovelock recognizes the growing world population and the increasing demand for 
energy.  He says, “Renewable energy might be a good idea in the long term … but it is 
already too late to expect it to ameliorate the present crisis; global warming is already 
happening and it is likely to intensify.[…]The European encouragement of subsidized 

                                                 
36 The mining and processing of uranium does, of course, require energy and some of this involves the 
emission of greenhouse gases. 
37 “The Selfish Greens” 
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renewable energy might be justified were there no alternative tried and tested energy 
source but we do have clean and safe nuclear energy and it is immediately available.  
The Green objection to it is unscientific and perverse…”  
 
Lovelock’s solution to the climate change problem is to follow the “high tech road” in 
order to “do our best to lessen the footprint of humans on the Earth”.  He says, “We need 
a portfolio of energy sources, with nuclear playing a major part, at least until fusion 
power becomes a radical option; and we must stop fretting over the minute statistical 
risks of cancer from chemicals or radiation.  One quarter of us will die of cancer 
anyway…If we fail to concentrate our minds on the real danger, which is global warming, 
we may die even sooner, as did more than 20,000 unfortunates from overheating in 
Europe last summer.”  He concludes, “Greens, let us put aside our baseless fears and 
be brave enough to see that the real threat is to the living earth, which is our nation and 
our home.” 

4.4.6 Climate Change Summary 
 
It has been reliably predicted that climate change will have a negative impact on Inuit 
and their way of life.  The use of nuclear energy in place of fossil fuels reduces the 
emission of greenhouse gases, hence slows the progression of climate change.   
 
Nunavut will be almost entirely dependent on the use of fossil fuels for the foreseeable 
future and will be hard-pressed to reduce its own greenhouse gas emissions.  For this 
reason, possibly the most significant contribution the territory could make to Canada’s 
reduction of greenhouse gas emissions is to acknowledge the importance of nuclear 
energy toward meeting that goal and to encourage the mining of uranium in Nunavut and 
in other parts of the Arctic as the source of nuclear fuel.   
 

4.5 Pollution 
 
All technologies for generating electricity have a price in terms of environmental impact.  
As a society, our goal is to utilize those technologies which have the least impact.  
Although nuclear power plants are thought by many people to be sources of pollution, in 
actual fact they contain nearly all their waste in spent fuel and do not release any 
greenhouse gases, acid gases or particulate substances into the environment.   
 
On the other hand, coal-generated power plants release gases that contain carbon 
dioxide, sulphur dioxide, and toxic heavy metals like arsenic, cadmium, lead, and 
mercury as well as radioactive elements like uranium.  According to the Canadian 
Nuclear Association, “from 1971 until 2004, the nuclear generating stations in Ontario 
avoided the release of 33 million tonnes of acid gas and more than 80 million tonnes of 
ash to the atmosphere that would have occurred if their electricity had been produced by 
plants burning coal.”38

 

                                                 
38 http://www.cna.ca/english/Nuclear_Facts/03-Nuclear_Facts-Canada.pdf 
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Even the burning of natural gas for electricity production releases radioactive radon in 
negligible amounts relative to natural background levels, but often greater than those 
expected from nuclear power generation.39  
  
Also, the waste product from the nuclear fuel cycle is compact (small in volume) and 
solid, making it much easier to manage than the waste products from coal fuel cycles – 
ash, gases, and airborne particulates.  A single 20 kg CANDU fuel bundle, half a meter 
long, can supply 100 homes with electricity for a year. The same electricity from a fossil 
station would require 400 tonnes of coal, or 270,000 litres (almost 60,000 gallons) of oil, 
or 10 million cubic feet of natural gas.  Burning of the coal would produce about 100 
tonnes of ash, 1000 tonnes of CO2 gas, and 5 tonnes of acid gas; the natural gas would 
produce 600 tonnes of CO2 and 2 tonnes of acid gas40.  In total, it is estimated that 
nuclear power in Canada, over its lifetime, has prevented the introduction into the 
environment of 800 million tonnes of CO2 gas, 80 million tonnes of coal ash, and 32 
million tonnes of SO2 gas. 
 
Finally, studies41 predict between 20 and 100 deaths per gigawatt-year of coal-fired 
electricity generation in North America, due to respiratory illness. This translates to a 
range of 300 to 1600 deaths in Canada each year as result of coal-fired electricity 
generation.  Based on these figures, it is apparent that the use of nuclear power in place 
of coal as a means of producing electricity has saved between 4000 and 20,000 lives in 
Canada since the inception of nuclear power42.  Use of renewable technologies would 
provide a similar benefit in proportion to the amount of coal-fired generation they 
displaced. 
 

4.6 Costs of Energy  
 
The criticism is often raised that the use of nuclear energy to produce electricity is too 
expensive and should therefore be discontinued.  An example often used is that of the 
Darlington plant in Ontario.  However, much of the cost overrun associated with this 
plant appears to have been due to bureaucratic delays on the part of the Ontario 
government.  A private analysis43 concluded that about 70% of Darlington's final cost 
increase was due to schedule delays and financial policy changes, with the remainder of 
the increase attributable to changes in scope, including that imposed by the changing 
regulatory environment. 
 
A recent study conducted by the University of Chicago found that nuclear power is 
competitive economically with gas and coal-based electricity generation in the United 
States. The study found that the levelized cost of electricity (LCOE) – the amount 
invested to cover operating costs plus annualized capital costs of operating a generating 
facility – was $33 to $41 per megawatt-hour (MWh) for coal- and $35 to $45 per MWh for 
                                                 
39 Cameco Corporation. http://www.cameco.ca
40 www.nuclearfaq.ca 
41 References quoted in www.nuclearfaq.ca: R. Wilson, S. Colome, J. Spengler, D. Wilson, Health Effects 
of Fossil Fuel Burning: Assessment and Mitigation, Ballinger Publishing Co., 1980; Also, P. Beckmann, 
The Health Hazards of Not Going Nuclear, The Golem Press, 1979.  
42 These figures and the following ones assume that coal generation is displaced by nuclear generation, as is 
currently the case in this country.  
43 www.nuclearfaq.ca 
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gas-fired production. New nuclear plants, similarly, would have costs of $31 to $46 per 
MWh once early plant costs were absorbed.  While the elevated costs associated with 
building and operating the first few nuclear plants represents a significant “economic 
barrier”, those early plant costs – which can include “first-of-a-kind” engineering costs 
and the elevated construction and financing expenses – disappear by the time a third or 
fourth plant comes online.44  
 
Another important study, a comprehensive cost analysis by the European Commission in 
2000, discovered that the cost of nuclear electricity generation is substantially below that 
of fossil fuels when both internal and external costs are taken into account. Internal costs 
include operating costs such as labour, fuel and supplies, and capital expenditures for all 
elements of the nuclear cycle, from exploration to decommissioning and waste disposal.  
External costs are those that reflect damage to the environment and the negative impact 
on communities: how much the activity contributes to global warming through 
greenhouse gases, and how large a “footprint” it leaves on human health.45

 
According to a study by NRCan46, “Economic studies show that nuclear energy is 
holding its own in terms of absolute costs.” 
 
It is likely that the costs of building and operating new reactors will continue to come 
down as design improvements continue to be made.  Furthermore, it seems likely that 
the costs of oil and natural gas will continue to rise as they become more scarce, thus 
increasing the price of electricity produced through the burning of these fuels.  In 
comparison, the price of uranium has little impact on the cost of nuclear-generated 
electricity.  In summary, comprehensive studies demonstrate that the cost of nuclear 
power is competitive with other methods of producing electricity.     
 

4.7 Summary 
 
During the next 50 years as the earth’s population increases by 50 percent, it is 
estimated that humanity will use more energy than the total used in all previous history.  
Where will this come from?  While renewable energy sources, such as solar and wind, 
are desirable alternatives to fossil fuels, at this time only nuclear energy has the 
capability to produce enough electricity to meet increasing world demand, while causing 
minimal damage to humans and the environment.  Moreover, nuclear energy has a long 
safety record and, despite its high initial costs, it is comparable in cost to other means of 
producing electricity. 
 
The burning of fossil fuels – oil, natural gas, and coal – results in pollution, and, perhaps 
most importantly, the emission of greenhouse gases that contribute to global warming 
and climate change.  As the effects of climate change begin to threaten the sustainability 
of our eco-system, particularly in Northern Canada, it will be increasingly important to 
limit fossil fuel emissions wherever possible.   
 
As Nunavut will be almost entirely dependent on the use of fossil fuels for the 
                                                 
44 Office of Nuclear Energy, Science and Technology. http://nuclear.gov/ 
45 Cameco Corporation.  http://www.cameco.ca
46 Moore and Guindon, Natural Resources Canada; Comparative costs of electricity generation: a Canadian 
perspective. 
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foreseeable future, possibly the most significant contribution the territory could make to 
Canada’s efforts to reduce its greenhouse gas emissions is to support the use of nuclear 
energy in Canada and the mining of uranium in Nunavut as a source of nuclear fuel.     
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5 NUCLEAR ISSUES AND PUBLIC PERCEPTION 

5.1 Introduction 
 
The following statement on the NRCan web site47 perhaps sums up the situation with 
respect to the acceptance of nuclear power: 
 
“Recognition is increasing that nuclear energy can help meet the world's climate change 
objectives.  Whether nuclear plants are built in many Western countries, however, will 
depend on the ability of the industry to demonstrate that nuclear power is economic and 
can be responsibly managed.  The challenges for nuclear energy relate to cost, safety, 
waste management and avoiding weapons proliferation.  Significant progress in 
resolving these issues will do much to support the nuclear option as a sustainable form 
of electric power generation.” 
 
In the previous chapter, we discussed the cost and safety issues.  In this chapter, we will 
briefly discuss two other issues related to nuclear energy that are often expressed as a 
concern – the potential use of uranium in the manufacture of nuclear weapons, and the 
disposal of nuclear waste, particularly the nuclear fuel waste produced by reactors in the 
production of electricity.  We will also examine the public perception of nuclear energy.  
 

5.2 Use of Nuclear Materials for Military Purposes 
 

Many people are concerned about the potential for exported uranium to be used in the 
production of nuclear weapons.  As the first country with substantial nuclear capability to 
reject nuclear weapons, Canada has taken the lead in designing measures and entering 
into treaties and agreements to prevent the spread of nuclear weapons.  Furthermore, 
Canada has had an active international involvement in promoting the peaceful use of 
nuclear energy.  We describe some of the measures Canada has taken and the 
agencies that monitor and regulate the use of nuclear materials. 
 
The Canadian Nuclear Safety Commission (CNSC) is responsible for regulating 
domestic nuclear facilities and is also charged with administering the country’s 
safeguards agreement. It was set up in 2000 under the new Nuclear Safety & Control 
Act (NSCA) and its regulations, as successor to the Atomic Energy Control Board which 
had served since 1946. 
 
The International Atomic Energy Agency was established by unanimous resolution of the 
United Nations in 1957 to help nations develop nuclear energy for peaceful purposes.  
The IAEA has a complex process in place to ensure that countries do not use uranium 
for the development of nuclear weapons.  These include: 
 

• Material accountability: tracking all inward and outward transfers and the flow of 
materials in any nuclear facility. This includes sampling and analysis of nuclear 
material, on-site inspections, review and verification of operating records. 

                                                 
47 Energy Sector, December 2002. 
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• Physical security: restricting access to nuclear materials at the site of use. 
• Containment and Surveillance – use of seals, automatic cameras and other 

instruments to detect unreported movement or tampering with nuclear materials, 
as well as spot checks on-site.48 

 
The Nuclear Non-proliferation Treaty (NPT), signed in 1968, prohibits the development 
of nuclear weapons and/or the transfer of nuclear weapons technology to other states.   
At present, 187 states are party to the NPT, including all five declared Nuclear Weapons 
States.  Over 550 facilities and several hundred other locations are subject to regular 
inspection.   
 
Bilateral Trade Agreements contain stringent regulations on the use of uranium exported 
from Canada.  For example, nuclear substance possession licences issued in Canada 
stipulate limitations that are placed on the licensee importing and exporting the nuclear 
substances which they are authorized to possess. 
 
The Export and Import Permits Act and the NSCA list substances that require 
authorization before they can be legally exported from Canada. These lists and 
regulations are administered by the Department of Foreign Affairs and International 
Trade (DFAIT) through the Export and Import Permits Act and the CNSC under the 
NSCA. 
 
In the international nuclear industry, it is common for nuclear materials to be moved from 
one country to another for various aspects of the nuclear fuel cycle.  At these processing 
stages, uranium from many sources may be mixed during processes such as conversion 
and enrichment.  Since uranium atoms from all countries are the same, it is not possible 
to differentiate the uranium from the different sources.  In this case, the “equivalence 
principle”49 provides that where uranium from one country loses its separate identity 
because of mixing, an equivalent quantity is designated as the uranium derived from that 
country and this amount that must be accounted for.  Although some people may argue 
that, because of mixing during processing, an atom of Canadian uranium could be used 
in a nuclear weapon, it is important to bear in mind that, since all atoms are alike, the 
important thing is that Canadian uranium does not increase the amount of uranium used 
for weapons and does not contribute to or enhance any military purpose. 
 
In summary, international treaties and bilateral agreements monitored by the IAEA, the 
CNSC and the DFAIT ensure that uranium exported to other countries does not enhance 
or contribute to nuclear weapons. 
  
 

5.3 Disposal of Nuclear Waste 

5.3.1 Introduction 
 
The disposal of the waste from a nuclear reactor is a serious concern to many 
Canadians and is often mentioned as one of the main drawbacks of the use of nuclear 

                                                 
48 “Safeguards to Prevent Nuclear Proliferation”, World Nuclear Association, November 2003. 
49 Ibid. 
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energy.  For this reason, we will review this matter in some detail.  Radioactive waste in 
Canada is informally classified according to its radiological hazard and its mass, and 
generally falls within three categories: 
 

• Nuclear Fuel Waste refers to the nuclear fuel bundles discharged from CANDU 
power reactors, the prototype and demonstration power reactors, and research 
and isotope production reactors.  In this section, we will discuss the storage and 
disposal of these fuel bundles. 

• Low-Level Radioactive Wastes comprise all forms of radioactive wastes (low, 
intermediate and high-level) except for nuclear fuel waste and for those wastes 
derived from uranium or thorium mining and milling.  The Low-Level Radioactive 
Waste Management Office currently manages these wastes.  We will not discuss 
this further in this paper. 

• Uranium Mine and Mill Tailings are a specific type of low-level radioactive waste 
generated during the mining and milling of uranium ore and production of 
uranium concentrate.  In addition to tailings, mining activities typically involve the 
production of large quantities of waste rock.  We will discuss this type of waste in 
Chapter 7. 

 
About 25 tonnes of spent fuel is taken each year from the core of a l000 megawatt 
nuclear reactor.  The spent fuel can be regarded entirely as waste, as in Canada and the 
United States, or it can be reprocessed, as is done in Europe.  

5.3.2 Interim Storage 
 
Whichever option is chosen (storage or reprocessing), the spent fuel is first stored for 
several years under water in large cooling ponds at the reactor site. The concrete ponds 
and the water in them provide radiation protection, while removing the heat generated 
during radioactive decay.  
 
There are about one million used fuel bundles (0.5 m long, weighing 20 kg each) in 
Canada, which in volume would fit in a hockey rink to the height of 3 metres. Once a few 
years have passed, the used fuel may be moved to above-ground dry storage in 
concrete canisters, with passive cooling provided by air flow.  
 
Both the wet and dry forms of interim storage address the two short-term safety 
requirements of used reactor fuel – cooling and shielding – with relatively simple 
technology and inexpensive materials.  

5.3.3 Long-Term Storage – Deep Geological Disposal  
 
The concept known as Deep Geological Disposal (DGD) involves the placing of used 
fuel in disposal vaults about 500 to 1000 metres deep in the granite rock of the Canadian 
Shield.  The preferred location would be  large, geologically stable intrusions called 
batholiths.  Used fuel would be encased in corrosion-resistant containers and 
surrounded by a buffer material that retards water migration.  The vaults, tunnels, and 
shafts of this disposal site would be backfilled and sealed during its closure stage.  This 
Canadian concept is similar to that developed by most countries with a nuclear energy 
program. 
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The plan was developed in the late 1970s and 1980s by AECL's Nuclear Fuel Waste 
Management Program.  In 1988, the Minister of Energy, Mines and Resources (now 
Natural Resources Canada) referred the concept to the Minister of the Environment for a 
public review by an environmental assessment panel, and in 1989, the Minister of the 
Environment appointed a Panel to undertake the public review.  In October 1994, AECL 
submitted an Environmental Impact Statement to the Panel.  Public hearings on the 
AECL disposal concept took place between March 1996 and March 1997. 
 
On March 13, 1998, the Panel presented its recommendations on the safety and 
acceptability of the disposal concept and the next steps for the long-term management 
of nuclear fuel waste in Canada to the Minister of Natural Resources and the Minister of 
Environment.  The Government of Canada´s response to the recommendations was 
publicly announced on December 3, 1998. In its response, the government laid out its 
objectives and instructed the Minister of Natural Resources to return to Ministers with 
recommended options for federal oversight over a Waste Management Organization to 
be established as a separate legal entity by waste producers and owners. 
 
Consultations with stakeholders, including waste producers, owners and the public were 
carried out and the Nuclear Fuel Waste Act was passed in June 2002.  The DGD 
concept is currently undergoing environmental assessment.   

5.3.4 Policy Framework 
 
The Minister of Natural Resources released Canada’s Radioactive Policy Framework  in 
1996 while the disposal of high-level radioactive waste was under review as described 
above.  The framework addressed all classes of radioactive wastes, including “nuclear 
fuel waste”.50  
 
The following principles were defined for radioactive waste disposal in Canada: 
 

• The federal government will ensure that radioactive waste disposal is carried out 
in a safe, environmentally sound, comprehensive, cost-effective, and integrated 
manner. 

• The federal government has the responsibility to develop policy, to regulate, and 
to oversee producers and owners to ensure they comply with legal requirements, 
and meet their funding and operational responsibilities in accordance with 
approved waste disposal plans. 

• The waste producers and owners are responsible, in accordance with the 
principle of “polluter pays”, for the funding, organization, management and 
operation of disposal and other facilities required for their wastes, recognizing 
that arrangements may be different for nuclear fuel waste, low-level radioactive 
waste and uranium mine and mill tailings. 

 
These principles were reiterated in December 1998 in the Government of Canada 
Response to Recommendations of the Nuclear Fuel Waste Management and Disposal 
Concept Environmental Assessment Panel.  This document also provided direction for 
the development of the Government of Canada’s nuclear fuel waste management policy 

                                                 
50 Paper on Nuclear Waste Management Office; Gowlings, etc.  
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including the establishment of a fund to finance long-term management, including 
disposal, of nuclear fuel waste.  

5.3.5 Management of Nuclear Fuel Waste 
 
Canada's long-term nuclear fuel waste management program is currently administered 
by the Nuclear Waste Management Organization (NWMO), established in November 
2002 under the Nuclear Fuel Waste Act (June 2002). Oversight of the NWMO is 
provided by Natural Resources Canada, which has also set up a Nuclear Fuel Waste 
Bureau to enhance public participation in the decision-making process.  
 
The NWMO will have three years to choose among three storage concepts and propose 
a site:  
 

• Deep underground in the Canadian Shield; 
• Above-ground at reactor sites;  
• At a centralized disposal area. 

5.3.6 United States and Europe 
 
In the United States, high-level civil wastes all remain as spent fuel stored at the reactor 
sites.  It is planned to encapsulate these fuel assemblies and dispose of them in an 
underground engineered repository in about 2010, at Yucca Mountain, Nevada.  This 
program has been funded by electricity consumers to US$ 18 billion.  
 
In Europe some spent fuel is stored at reactor sites, awaiting disposal.  However, much 
of the European spent fuel is sent for reprocessing at either Sellafield in Britain or La 
Hague in France.  The recovered uranium and plutonium is returned to the owners51 and 
the separated wastes (3% of the spent fuel) are vitrified, sealed into stainless steel 
canisters, and either stored or returned.  Eventually they too will go into geological 
disposal.  
 
Sweden has a centralized spent fuel storage, CLAB, near Oskarshamn, and will 
encapsulate spent fuel there for geological disposal by about 2015.  Finland is 
establishing a final repository for spent fuel at Olkiluoto.  

5.3.7 Comments 
 
One of the solutions for the permanent storage of nuclear waste involves the deep 
disposal in the stable rocks of the Canadian Shield.  Although we have discussed the 
issue of storage of nuclear fuel waste in order to review all aspects of the nuclear 
industry, we emphasize that – with one exception as discussed below – the issue of the 
storage of nuclear wastes is outside of the policy issues considered in this paper.   
 
In 1999, the NTI Board passed a resolution rejecting such disposal in Nunavut and NTI 
continues to hold this position and reiterated it at recent meetings to discuss the matter 

                                                 
51 The plutonium is returned after being incorporated into a mixed oxide fuel (MOX) in a MOX fuel 
fabrication plant. 
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of the disposal of nuclear waste held recently in Iqaluit.  Clearly, NTI and the RIAs would 
ultimately have full authority to reject any such disposal on IOL, unlike the more 
complicated issues of authority related to mining.  Any proposal for such disposal on 
Crown lands would have to comply with land use plans and the regulatory process and 
withstand the political pressure, which judging by expressed comments, would be 
considerable.  
 
A concern has been raised that the support for uranium mining in Nunavut would lead to 
an obligation to accept nuclear fuel waste.  In our opinion, there is no “linkage” between 
the mining of uranium to be used as fuel in nuclear reactors and the disposal or storage 
of the nuclear fuel waste from those reactors.  The obligation for the disposal clearly 
rests with the operators of the nuclear reactors where it has been placed by legislation.  
As we have seen in Saskatchewan – which has in the past rejected proposals for the 
storage of nuclear fuel waste in that province52 – a jurisdiction can have a very 
successful uranium mining industry without being involved in the disposal of nuclear fuel 
waste or other aspects of the industry.   
 
Further discussion of this topic is beyond the scope of this report.  For the interested 
reader, there is a great deal of detailed information on this subject on the web site of the 
Nuclear Waste Management Organization53. 
 

5.4 Public Perception of Nuclear Energy  
 
In June 2004, Ipsos Reid issued a study – Canadian Views of Nuclear Energy: Focus on 
Ontario –  which examined the public perception of nuclear energy and related issues.54  
According to the study, many proponents feel that nuclear energy is an important part of 
a balanced approach to future electricity generation for both Ontario and elsewhere in 
Canada.  There is a broad sense that nuclear power will continue to be a part of 
Canada’s future energy mix in light of an anticipated 60% growth in demand over the 
next 25 years.  Seventy-five percent of respondents nationwide and 88% of Ontarians 
say nuclear will “inevitably continue to be part of Canada’s energy mix going forward”.55  
 
While not explicitly stated, the results of the study suggest that most respondents are not 
opposed to nuclear energy per se, but only to the perceived detrimental impacts of 
nuclear energy on public health and on the environment.  Moreover, respondents who 
carefully weigh both the impacts and the benefits of nuclear energy – and recognize the 
need for nuclear power as part of the energy mix in light of increasing demand for 
electricity and the government’s commitment to reduce fossil fuel emissions – are 
considerably more likely to support the use of nuclear power.  For the purposes of our 
paper, two important facts can be deduced from the survey. 
 

                                                 
52 We have been told that there is a growing interest in the province to reconsider the option of geological 
disposal. 
53 www.nwmo.ca 
54 National sample size was 2,207, of which 800 respondents were from Ontario. 
55 “Canadian Views of Nuclear Energy: Focus on Ontario (Final Report), Ipsos Reid, June 2004.  
http://www.cna.ca/english/Studies/IPSOS/Final%20report-shorter2004.pdf. 
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1. Opposition to nuclear energy results, to a great extent, from a lack of 
information on the associated benefits and risks to the general population.  

 
While Canadians are deeply divided on whether the use of nuclear energy has a positive 
or negative impact on the country, citizens are significantly more likely to support nuclear 
energy when they are more knowledgeable about issues relating to nuclear production, 
usage, and regulation.  The study indicates that, when citizens are better informed of the 
health, environmental, and economic benefits associated with the use of nuclear energy, 
their support for nuclear energy increases significantly. 
 
After being exposed to different kinds of information about nuclear energy – including the 
safety of nuclear power plants - during the course of the survey, respondents nationwide 
were again asked to rate their view of nuclear energy.  On this basis, the initial 
measurement of 31% support for nuclear energy (rating from 6-10 on the scale) grows 
nine points to 40% when asked a second time. At the same time, opposition to nuclear 
energy (rating from 0-4 on the scale) drops 12 points from 52% to 40%. 

 
2. Support for nuclear energy is highest in areas in which it is a primary 
energy source.    

 
According to the study, residents of Ontario and New Brunswick – the provinces that use 
the highest percentage of nuclear energy relative to other energy sources – are far more 
supportive of nuclear energy than citizens of any other province.  Fifty-three percent of 
Ontario residents and 44% of New Brunswick residents are in favour of nuclear energy, 
compared to only 34% of residents of Western Canada, 32% of residents in the other 
Atlantic provinces, and 30% of residents of Quebec.   
 
 

 
 
Figure 14.  Support for Nuclear energy in Canada.  Source: Ipsos Reid. 
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There are a few possible explanations for this trend.  First, there is evidence that citizens 
who live in relative proximity to nuclear power plants are more likely to have accurate 
knowledge of both the benefits and impacts of nuclear energy.  According to the Ipsos 
Reid study, citizens of provinces in which nuclear energy is not a primary energy source 
were considerably less likely than citizens of Ontario and New Brunswick to agree, 
correctly, that nuclear power has a 40-year safety record, that nuclear power emits 
virtually no greenhouse gases, or that a nuclear facility can power a city of 500,000 over 
one year, while producing only 10 cubic feet of waste.  These findings suggest that 
citizens who live in provinces in which nuclear power is a primary energy source are 
more knowledgeable about the environmental benefits and impacts of nuclear power 
and, as a result, are more likely to support it.  
 
Finally, it may be that residents of provinces – such as Ontario – in which nuclear energy 
is a primary energy source are more likely to have a realistic outlook on the increase in 
demand for electricity and on the ability of conservation efforts and renewable energy 
sources to address this problem.  For instance, according to the study, the majority – 
57% – of Ontarians agree that the most determined conservation efforts would not 
greatly reduce demand of electricity and 54% agree that renewable sources of energy 
(such as hydroelectric, wind and solar) cannot on their own meet the rising demand for 
electricity.  That this is so given the fact that Ontario already has conservation measures, 
relies to a large extent on hydroelectricity, and has made efforts to promote the use of 
renewable forms of energy is significant. 
 

5.5 Summary  
 
Many people are concerned about the potential for exported uranium to be used in the 
production of nuclear weapons.  Canada, one of the first countries with nuclear 
capabilities to reject the use of nuclear weapons, has had a long-standing policy of  
preventing the spread of nuclear weapons and encouraging only peaceful uses of 
nuclear energy.  It has entered into international treaties – such as the Nuclear Non-
proliferation Treaty – and bilateral agreements monitored by the International Atomic 
Energy Agency (IAEA), the CNSC and the Department of foreign Affairs and 
International Trade (DFAIT) to ensure that uranium exported to other countries does not 
enhance or contribute to nuclear weapons. 
 
The disposal of the waste from a nuclear reactor is a serious concern to many 
Canadians and is often mentioned as one of the main drawbacks of the use of nuclear 
energy.  One of the concepts being studied for the disposal of this waste is known as 
Deep Geological Disposal, which involves the placing of used fuel in disposal vaults 
deep in the granite rock of the Canadian Shield.  This concept is currently undergoing 
environmental assessment.  One of the challenges will be finding an area of the country 
that is prepared to accept these wastes in return for the economic opportunities this 
would bring. 
 
A concern has been raised that the support for uranium mining in Nunavut would lead to 
an obligation to accept nuclear fuel waste.  We see no “linkage” between the mining of 
uranium to be used as fuel in nuclear reactors and the disposal or storage of the nuclear 
fuel waste from those reactors.  The obligation for the disposal clearly rests with the 
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operators of the nuclear reactors where it has been placed by legislation.  As we have 
seen in Saskatchewan – which has in the past rejected proposals for the storage of 
nuclear fuel waste in that province – a jurisdiction can have a very successful uranium 
mining industry without being involved in the disposal of nuclear fuel waste or other 
aspects of the industry.   
 
A survey carried out to gauge public perceptions on the use of nuclear energy found that 
75 percent of respondents nationwide and 88% of Ontarians say nuclear will “inevitably 
continue to be part of Canada’s energy mix going forward”.  However, only 31 % of the 
respondents nationwide expressed support for nuclear energy.  For the purposes of our 
paper, two important facts can be deduced from the survey:  1. opposition to nuclear 
energy results, to a great extent, from a lack of information on the associated benefits 
and risks to the general population; and, 2. support for nuclear energy is highest in areas 
in which it is a primary energy source. 
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6 HISTORY OF URANIUM MINING IN CANADA 

6.1 Introduction 
 
In this chapter, we review the history of uranium exploration and mining in Canada from 
the early years at Port Radium, through the boom and bust cycles at Elliott Lake, Ontario 
and into the present period of mining high-grade unconformity-associated deposits in 
Saskatchewan. 

6.2 The Early Years – 1930-1960 

6.2.1 Port Radium and the Eldorado Refinery 
 
The first uranium mine in Canada, owned by Eldorado Gold Mines, began operations in 
1933 at the Port Radium pitchblende deposit along the east shore of Great Bear Lake in 
the Northwest Territories56.  At that time, as uranium had little or no commercial value 
itself, the ore was mined for the extraction of its Radium-226 content, used primarily for 
medical treatments and luminous dials.  The Port Radium Mine produced ore for radium 
until 1940, and reopened in 1942 to supply the demand for uranium from the British and 
US defence programs.   
 
A refinery to recover this radium was built at Port Hope, Ontario, on the shore of Lake 
Ontario57.  Nearly a decade later, in 1942, soon after the uranium atom was split for the 
first time, the Government of Canada acquired the refinery in order to refine uranium 
oxide –  a waste product in the radium extraction process. The only operation of its kind 
in North America, the refinery supplied uranium for American nuclear research.  By 
1953, radium refining ceased and production shifted exclusively to uranium refining and 
conversion.  Cameco Corporation acquired the Port Hope facility from the Canadian 
Government in 1988. 
 
In 1943, Canada, the United Kingdom, and the United States instituted a ban on private 
exploration and development of radioactive materials. The Government of Canada also 
nationalized Eldorado Gold Mines and, in 1944, established the federal Crown 
Corporation, Eldorado Mining and Refining.  At this time, the only other confirmed 
pitchblende occurrences in western Canada were on the north shore of Lake Athabasca, 
which became the initial focus of the new Crown company’s exploration activities.  The 
Port Radium Mine, meanwhile, produced uranium until 1960.5859  
 
The dangers of exposure to uranium and its daughter products were not fully 
appreciated in the early years of mining and the regulations permitted far higher levels of 
exposure than they do now.  As a result, workers were exposed to unsafe doses of 
radiation and there is evidence that some subsequently developed cancer as a result of 
                                                 
56 These deposits of uranium and radium had been identified by the GSC in 1902 and later discovered by 
Gilbert Labine and another prospector in 1930. 
57 The Eldorado refinery was established by Gilbert Labine and his brother Charles. 
58 The Beaverlodge Mining District – Its Historical and Geological Significance to Canada’s Uranium 
Industry, David J. Thomas, Cameco Corporation – was this published???>> 
59 It was reopened by Echo Bay Mines to produce silver during the period 1977-1982. 
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this exposure.  Concerns continue to this day about radioactive materials left in the 
vicinity of the mine and at transfer points along the route by which the ore was 
transported to the south. 

6.2.2 An Exploration Boom 
 
In 1947, the ban on private exploration of radioactive materials was lifted, prompting the 
“most dramatic and widespread prospecting boom in Canadian history.” In the early 
1950s, over 10,000 radioactive occurrences were reported across Canada, the most 
significant of which were located in Northern Saskatchewan and in Northern Ontario.60  
In 1949, Eldorado Mining and Refining began development of a uranium mine in the 
Beaverlodge area of northern Saskatchewan and, in 1953, on-site milling of ore 
commenced.  In the mid-to-late 1950s, a number of other uranium mines and mills, 
including the Gunnar and Lorado sites, began operating in the same region. The 
cumulative production from the Beaverlodge mining district, until the cessation of 
operations in the early 1980s, was 64.9 million lbs U3O8 with an average grade of 0.19% 
U3O8. 
 
In 1953, uranium was discovered in the Elliot Lake area of Ontario.  The first “boom and 
bust” cycle occurred there from 1956 to 1966. At its peak in 1960, Elliot Lake had a 
population of nearly 25,000 people, making it one of the largest single-industry mining 
communities in Canadian history.  The only other location in Ontario to have uranium 
mining at that time was the Bancroft area, in which four mines were operational between 
1955 and 1964.  
 
Northern Saskatchewan also hosted some operations in the Beaverlodge district. This 
first phase of Canadian uranium production peaked in 1959 when more than 12,000 
tonnes of uranium was produced, yielding more export revenue than any other mineral 
from Canada that year.  The boom ended in November of that year when the U.S. 
Atomic Energy Commission determined to purchase all of its supplies from U.S. sources 
and not to renew any Canadian contracts.  The uranium mining industry went into a 
protracted period of decline. 
 

6.3 The Second Wave  

6.3.1 Advent of Nuclear Power 
 
In the late 1960s, the international market for uranium was revived by the development 
and expansion of nuclear power.  In Canada, the first nuclear power plant –  the Nuclear 
Power Demonstration Plant at Rolphton, Ontario – was completed in 1963.  The first 
large-scale commercial nuclear power station, at Pickering, Ontario, began operations in 
1971.   

                                                 
60 The Development of Elliot Lake, Uranium Capital of the World: A Background to the Layoffs of 1990–
1996, ELTAS Analysis Series #1A19, David Leadbeater, July 1998. Department of Economics, Laurentian 
University. 
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6.3.2 Ontario – Elliott Lake 
 
The second phase of uranium development at Elliot Lake lasted nearly 30 years, from 
1967 to 1996.  In the 1970s  the price of uranium reached more than  $43 U.S. per 
pound.  In 1977 and 1978, Ontario Hydro signed major long-term contracts with the 
uranium mining companies Denison and Rio Algom, which resulted in increased 
investment and workforce recruitment in the Elliot Lake area.  Production of uranium 
peaked in the early 1980s, however, and prices continued to decline throughout the next 
several years.  By the early 1990s, uranium prices had dropped to less than $10 per 
pound. The last operational mine at Elliot Lake ceased production in 1996.   
 
In 1983, construction of a new uranium refinery was completed in Blind River, Ontario. 
The refinery – the world’s largest and most modern – currently receives uranium ore 
concentrates from mines in Saskatchewan, as well as other nations, and produces 
uranium trioxide, an intermediate product that is further processed at the conversion 
facility in Port Hope.   

6.3.3 Saskatchewan – Athabasca Basin 
 
In response to rising uranium prices in the late 1960s and 1970s, uranium exploration in 
Northern Saskatchewan was revived, particularly in the Athabasca Basin.  This work 
brought to light the moderate- to very high grade resources contained in a new and very 
attractive unconformity-associated of deposit in the Athabasca Basin and the Thelon 
Basin (in what was the NWT).  A number of moderate- and high-grade deposits were 
discovered and several mines were soon operational in the region.  The Rabbit Lake, 
Cluff Lake and Key Lake mines, along the eastern and southeastern margin of the 
Basin, began production in the period from 1975 to 1983.  Exploration expenditures in 
the region peaked during this period, resulting in the discoveries of many other deposits, 
including Midwest (1978), McClean Lake (1979), and Cigar Lake (1983).  Of these three, 
only the McClean Lake mine is currently operational. Cigar Lake is scheduled to begin 
production in 2007, while a decision regarding Midwest has not yet been reached. 
 
With the beginning of the long slide in world uranium prices in 1980 (from $43.50 per 
pound in 1979 to $15.30 per pound in 1988), as well as increasing production costs and 
poor market forecasts, the Beaverlodge mine and mill closed in 1982.  However, the new 
mines – which contained richer deposits – were able to survive this economic downturn.  
 
In 1988, Eldorado Nuclear Limited (formerly Eldorado Mining and Refining) and its 
subsidiary, Eldorado Resources, merged with the Saskatchewan Mining and 
Development Corporation (SMDC), a Crown corporation of the Saskatchewan 
government, to create the privately-owned Canadian Mining and Energy Corporation – 
Cameco.  Shortly after its formation, Cameco discovered the very high-grade McArthur 
River deposit, which went into production in 1999 after a lengthy review process.  
Currently, Rabbit Lake, McClean Lake and McArthur River are the only producing 
uranium mines in Canada. 

6.3.4 Nunavut – Thelon and Hornby Bay Basins  
 
During the 1970s and early 1980s, large parts of the Thelon Basin outside the Thelon 
Game Sanctuary (which is excluded from exploration), and the area of the exposed 
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basal unconformity of the Hornby Bay Basin, were staked and explored by more than a 
dozen major exploration companies.  In the early 1970s, Urangesellschaft Canada 
Limited (UG) discovered an unconformity-associated deposit it named “Lone Gull” – later 
renamed “Kiggavik” – and somewhat later, two nearby deposits, the Andrew Lake and 
End Grid deposits. 
 
In the latter half of the 1980s, the relatively low grade of the mineralization outlined in the 
Thelon Basin was overshadowed by the Athabasca discoveries.  With the decline in 
uranium prices and an uncertain regulatory environment, exploration efforts in this region 
were put on hold in the late 1990s.  Exploration of the Hornby Bay Basin, meanwhile, 
ended prematurely when the large oil companies – which dominated the region – 
focused their efforts on the highly prospective Athabasca Basin or got out of the uranium 
business entirely.  
 

6.4 Recent Events 
 
As we describe more fully in Chapter 13, in 1998/99, the two major uranium companies 
exploring in Nunavut – Cameco and COGEMA – ceased their activities and exploration 
across the territory receded to a low level.  Activity began to pick up in 2003 and 2004 
with some exploration taking place in the Hornby Bay Basin.  The recent improved 
outlook and the increased demand for uranium has resulted in a tripling of the price of 
uranium over the past two years.  This has led to significant staking of areas with 
uranium potential across Canada, particularly in the Athabasca Basin which is now 
mostly covered by claims.  A significant portion of the recent staking and permitting in 
Nunavut is also thought to be for uranium. 

6.5 Summary 
 
The first uranium mine in Canada began operations in 1933 at the Port Radium 
pitchblende deposit along the east shore of Great Bear Lake in the Northwest 
Territories61.  At that time, as uranium had little or no commercial value itself, the ore was 
mined for the extraction of its radium content, used primarily for medical treatments and 
luminous dials.   
 
Since then, the uranium mining industry has been characterized by a series of extreme 
highs and lows.  The recent improvement in the outlook for the nuclear industry coupled 
with significant increases and projected future increases in the price of uranium are 
producing a heightened level of uranium exploration in all parts of Canada. 

                                                 
61 These deposits of uranium and radium had been identified by the GSC in 1902 and later discovered by 
Gilbert Labine and another prospector in 1930. 
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7.0 EXPLORATION, MINING AND MILLING OF URANIUM 
 

7.1 Introduction 
 
The life of a mine can be considered to comprise three stages: exploration, from 
prospecting through advanced exploration; mining, which includes planning and 
permitting and the milling (processing) of the ore; and reclamation and decommissioning, 
including the subsequent monitoring.  Each of these stages entails many different 
processes.  In this chapter, we present a brief overview of the processes involved in 
these stages, the risks relating to the health and safety of the workers and local 
populations, the impact on the environment, and the methods employed to minimize 
these risks. 
 

7.2 Exploration  

7.2.1 How exploration is done 
 
Exploration for uranium deposits uses most of the same techniques employed for finding 
deposits of other metals.  The main difference is that uranium exploration includes 
methods to detect radioactivity that results from the decay of the uranium.  
 
Exploration methods include prospecting, boulder tracing, rock sampling, and geological 
mapping, all of which include the use of a scintillometer carried by the worker to detect 
uranium.  Other standard methods include geochemical methods to detect uranium and 
related elements in soils, unconsolidated surficial deposits, vegetation and water.  This 
process is sometimes also done with the assistance of a “reverse circulation drill” which 
collects samples of surficial materials at depth.  In all these methods, samples are 
collected and sent away for analysis. 
 
Geophysical methods include both ground and airborne surveying, using both direct 
methods to detect radioactivity and indirect methods, such as magnetic, electromagnetic 
and gravity surveys to indicate favourable geological conditions. 
 
After these various surveys have indicated anomalies which suggest the possible 
occurrence of a uranium deposit, the anomalies are tested by diamond drilling.  As with 
exploration for other commodities, such as gold or zinc, the drilling extracts a core of the 
bedrock.  The core is examined and, if a part of it looks encouraging, this section is split 
into two halves, one of which is sent away for analysis.  The un-split core plus the 
remaining half of the core that was split are stored on the site in core boxes and placed 
on core racks or in stacks. 
 
On some projects, pits and trenches may be excavated so that samples can be taken.  
For advanced exploration projects, the deposit may be explored underground by way of 
a shaft or decline. 
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7.2.2  Health and Safety and Environmental Measures 
 
Most of the exploration techniques described above have no or negligible effect on the 
health of the workers or on the environment.  However, a worker will come into contact 
with uranium (and its daughter products) during the handling of rock samples and 
diamond drill core.  Furthermore, there is a potential that radioactive materials may be 
dumped onto the surface of the land or into water bodies during excavating or drilling 
processes. 
 
Companies carrying out uranium exploration undertake many measures to protect 
human health and the environment, including: 

• all persons working at the exploration site must wear a gamma radiation 
dosimeter; 

• no person shall be exposed to a whole body dose of more than 1 millisievert 
(mSv) in a 12 month period unless classified and trained as a Nuclear Energy 
Worker (NEW); the CNSC limit for a NEW is 20 mSv per year; 

• in areas where radon gas may accumulate, monitoring equipment will be used 
and work areas are to be well ventilated; 

• all workers are given safety instructions so that they will minimize their exposure 
to radiation; 

• all diamond drill holes are “probed” with instruments and the core is checked for 
radioactivity; 

• where drilling encounters radioactive rock intervals, these intervals in the holes 
are sealed with concrete so that there will be no discharge of radioactive waters 
into the environment; 

• all drilling waters are re-cycled and re-used to the greatest extent practicable; this 
minimizes the release of radioactive waters to the environment 

• care is taken that no materials contaminate the water supply; 
• radioactive diamond drill cuttings are separated out from the drill water, collected 

in bags and drummed for future shipment for processing or disposal;  
• after the drill has been moved from a site, the site is checked to ensure safe 

levels of radioactivity; when needed, contaminated material is cleaned up. 
 
Exploration for uranium is subject to all of the other regulatory requirements that would 
apply to exploration for any other minerals, including environmental assessment, water 
licences, land use permits and licences and conformity with land use plans.  These 
requirements and the requirements that relate specifically to uranium are discussed in 
Chapter 14.  

7.3 Mining 

7.3.1 How Mining is Done  
Generally speaking, uranium mining is no different from other kinds of mining except that 
it is complicated by the presence of elevated levels of gamma radiation, radioactive 
radon gas, an dust containing low levels of radioactivity.  These potential safety hazards 
are minimized by the well-known principles of time, distance and shielding to minimize 
exposures to gamma radiation, and by using powerful ventilation systems in 
underground mines to control radon levels and dust.  For high grade ores, remote-
controlled and specially shielded equipment is also used. 
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Where ore bodies lie close to the surface, they are usually accessed by open-pit mining, 

involving a large pit and the 
removal of much overburden as 
well as a lot of waste rock.  The 
Kiggavik-Sissons deposits are 
close to surface and would be 
mined mainly by such methods.  In 
Saskatchewan, such pits are used 
after the ore bodies are mined for 
the permanent storage of tailings 
and for some types of waste rock 
which pose potential long term 
environmental risks if left 
permanently. 
 

 
Figure 15. Deilmann open pit at Key Lake mine, in 1994.  In 1996, the pit was converted to a 
tailings management facility.   
 
 
Where ore bodies are deeper, underground mining is employed, involving construction 
of access tunnels and shafts but with less waste rock removed and less environmental 
impact.  The McArthur River and Cigar Lake mines are described in section 8.3.  Some 
mines, such as the McClean Lake mine in Saskatchewan, employ a combination of 
open-pit and underground mining. 
 
In the United States, Australia, Kazakhstan, and elsewhere, a mining method called in-
situ leach (ISL) mining is used. Some ore bodies lie in groundwater in porous 

unconsolidated material and may 
be accessed simply by 
oxygenating the groundwater 
and making it more acidic or 
alkaline so that it dissolves the 
uranium.  The groundwater 
solution, with the dissolved 
uranium, is then pumped to the 
surface, where the uranium is 
recovered at a treatment plant.  
As this method is not used in 
Canada, we will not discuss it 
further. 
 

 
Figure 16.  Drilling wells for in situ leach mining at Crown Butte, Nebraska.  Source: Cameco 
Corporation. 
 
 
Over half of the world's primary uranium production now comes from underground 
mines, about 27% from open-pit mines and 19% from ISL.  The entire mining and milling 
process is subject to extensive environmental and health and safety regulations. 
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7.3.2 Health and Safety and Environmental Measures 
 
The practices of the 1940s and 1950s in which miners and other workers in the uranium 
mining industry were exposed to dangerous levels of radioactivity is thought to have 
contributed to a high incidence of cancer and other diseases among these workers.  This 
is particularly true of the miners who worked at Port Radium in the NWT and at the 
Beaverlodge mines in Saskatchewan.  Our discussion will deal only with modern mining 
methods, which are many times safer than the old practices. 
 
Most hazards associated with uranium mining are common to the mining of other 
substances.  Uranium itself is only slightly radioactive.  However radon, a radioactive 
gas, is released to the atmosphere in very small quantities when the ore is mined and 
crushed.  Although radon occurs naturally in most rocks and minute traces of it are 
present in the air which we all breathe, at the relatively high concentrations associated 
with uranium mining, radon is a potential health hazard.  
 
Special precautions taken during the mining and milling of uranium ores to protect the 
health of the workers include: 

• Efficient dust control, because the dust may contain radioactive constituents and 
emit radon gas. 

• Limiting the radiation exposure of workers in mine, mill and tailings areas so that 
it is as low as reasonably achievable (ALARA principle), and in any event does 
not exceed the allowable dose limits.   

• The use of specially shielded equipment by miners to reduce exposure to 
radiation.  Mining of very high-grade ore is undertaken solely by remote control 
techniques.  

• The use of radiation detection equipment in all mines. 
• The use of good forced ventilation systems in underground mines to ensure that 

exposure to radon gas and its radioactive daughter products is ALARA and does 
not exceed established safety levels.  The radon is diluted in very large volumes 
of air and released into the atmosphere. 

• Imposition of strict personal hygiene standards for workers handling uranium 
oxide concentrate.  (Uranium oxide has a chemical toxicity similar to that of lead 
oxide if it is ingested.  Similar precautions to those in a lead smelter are taken 
when handling it.) 

 
The McArthur River mine in Saskatchewan – which has very high-grade ore – uses 
remote, "non-entry" mining methods.  Measures include remote underground crushing 
and grinding facilities, transportation of ore in shielded containers and the use of 
specially shielded receiving stations at the mill. Worker exposure to the high-grade ore is 
virtually eliminated62.  The new Cigar Lake mine will employ similar measures. 
 
 
 

                                                 
62 Natural Resources Canada, Energy Sector web site. 
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7.4 Milling of Uranium Ore 

7.4.1 How Milling is Done 
 
After ore is removed from the ground, either by underground mining or from an open pit, 
it is milled.  The milling process, in which the ore is crushed and treated with chemicals, 
extracts the ore’s uranium content, leaving a waste product known as mill tailings.  The 
process is illustrated in the following figure. 

 

Figure 17.  Overview of the milling process.  Source: World Nuclear Association web site. 
 
 

In Saskatchewan’s McArthur River 
mine, the crushing and grinding 
part of the milling process takes 
place underground at the mine a
the resulting ore slurry is truck
containers t

nd 
ed in  

o an off-site mill (Key 

igure 18.  Key lake mill processes 

lmann 

t the McClean Lake mill, run-of-mine ore from the open pit mines is received into the 

Lake mill) where the rest of the 
milling process takes place.   
 
F
ore from McArthur River mine.  
Tailings are deposited in the Dei
open pit.  Source: Cameco 
Corporation. 

 
 
 
A
mill grinding circuit. 
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Most of the ore – that is, the part remaining after the uranium has been dissolved – 
remains un-dissolved in the leaching process, and these solids or 'tailings' are then 
separated from the uranium-rich solution in a series of tanks where the washing solution 
flows through the tanks in one direction and the washed solids are moved in the 
opposite direction.  The liquid containing the uranium is filtered and the uranium then 
separated from other impurities dissolved from the ore using a solvent extraction 
process. 
 
Finally the uranium is recovered in a chemical precipitate which is filtered and dried to 
produce a uranium oxide concentrate, about 99% U3O8.  This is then packed into “45-
gallon” steel drums which are sealed for shipment.  The U3O8 is only mildly radioactive: 
the radiation level one metre from a drum of freshly-processed U3O8 is about half that 
from cosmic rays on a commercial jet flight.  The tailings solids from the leach circuit are 
combined with other waste streams in the tailings preparation circuit, further treated with 
reagents to achieve the desired characteristics and pumped to the TMF. 
 
 

 
 
Figure 19.  Left - Yellowcake is produced at the mill and sent to Blind River for further processing.  
Right - Barrels of yellowcake ready to be shipped to a refinery and conversion plant. 
 

7.4.2 Health and Safety and Environmental Measures 
 
Most of the discussion dealing with health and safety issues relating to mine workers is 
also relevant to workers in the uranium mills.  The main concerns in the mill as in the 
mine are dust (containing radioactive particles), radon gas and gamma radiation 
(primarily from the ore, not from the uranium after it has been separated from the 
tailings).  The dust is collected and fed back into the process.  Radon gas is diluted and 
dispersed to the atmosphere in large volumes of air.  
 
The main environmental concern is the discharge of “contaminated” water from the 
milling process.  According to a report by the CNSC63, “The volume of water that is 
generated from mining and milling processes is too large to be stored indefinitely.  At 
most mines a portion of this water can be reused in the milling process; however, much 
of it must be discharged to the environment. Before this can happen, the water is treated 
by the addition of certain chemicals. For example, barium chloride is added to remove 
                                                 
63 Canadian National Report for the Joint Convention on the Safety of Spent Fuel Management and on the 
Safety of Radioactive Waste Management; Produced by the Canadian Nuclear Safety Commission; May, 
2003. 
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radium by precipitation.  The water discharged from uranium mines and mills in Canada 
is monitored to ensure that it meets limits on chemical concentrations that have been 
prescribed by the Canadian government. These limits ensure that the impact on the 
environment is minimal.  Recently, legislation has been introduced to require that these 
discharges are not acutely toxic to fish.” 
 

7.5 Radioactivity in Mining and Milling Wastes  
 
The earth naturally contains a variety of radioactive materials - uranium, thorium, radium 
and the radioactive gas radon.  The mining and milling of uranium and some other ores 
brings these radioactive materials into closer contact with people, and in the case of 
radon and its daughter products, speeds up their release to the atmosphere.  
 
Residual wastes from the milling operation contain the remaining radioactive materials 
from the ore, such as radium.  These wastes are discharged into tailings management 
areas designed to retain the remaining solids and prevent any seepage of the liquid.  
Eventually the tailings may be put back into the mine or they may be covered with rock 
and clay, then re-vegetated.  
 
The radioactivity content of the tailings is approximately the same as in the original ore, 
and is primarily associated with the solids.  That is, the radioactive elements were either 
not dissolved, or were largely precipitated in the tailings preparation circuit.  Uranium 
oxide (U3O8) produced from the mining and milling of uranium ore is only mildly 
radioactive – most of the radioactivity in the original ore remains at the mine site in the 
tailings.  The various radioactive isotopes have half lives ranging from fractions of a 
second to minutes, hours or days, through to billions of years. Radioactivity decreases 
with time as these isotopes decay into stable, non-radioactive ones.  The rate of decay 
of an isotope is inversely proportional to its half life; a short half life means that it decays 
rapidly.  Hence, for each kind of radiation, the higher the intensity of radioactivity in a 
given amount of material, the shorter the half lives involved.  
 
Three general principles are employed in the management of radioactive wastes of all 
levels: 

• Concentrate and contain  
• Dilute and disperse  
• Delay and decay. 
 

The first two are also used in the management of non-radioactive wastes.  The waste is 
either concentrated and then isolated, or it is diluted to acceptable levels and then 
discharged to the environment.  “Delay and decay”, however, is unique to radioactive 
waste management; it means that the waste is stored and its radioactivity is allowed to 
decrease naturally through decay of the radioisotopes in it.  
 

7.6 Management of Waste Rock  
 
The two main waste streams associated with uranium mining and milling are tailings and 
waste rock.  Tailings are managed in engineered TMFs, as described in the following 
section.  Waste rock is material that must be removed from the deposit in order to gain 
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access to the ore.  This material can amount to millions of cubic metres of rock, 
especially at an open pit mine.  Some of this waste rock could actually be mineralized 
material that is low-grade ore or contain high concentrations of accessory minerals. The 
cut-off grade for benign waste rock is typically 0.03% uranium, with material greater than 
0.03% but less than an economic grade defined as “special waste.”  
 
“Acid rock drainage” (ARD) means low pH (that is, acidic) surface or ground water that 
results from the oxidation of sulphide minerals or the dissolution of acid-generating 
minerals found in rocks and coal.  This ARD, if it finds its way into nearby water bodies, 
can acidify these and create a toxic acidic environment.  It can also dissolve other metals 
in the waste rock and allow these to enter into the environment.  
 
The CNSC report on the Cigar Lake environmental assessment says, “In Saskatchewan, 
some waste rock contains secondary arsenic and nickel minerals, often to the point that 
it is the long-term care and control of these non-radioactive contaminants that drive the 
level of care needed to manage the waste rock, not its radioactivity.”  Molybdenum and 
selenium levels are also a concern at some mines and require special treatment, as is 
the case at the Cigar Lake mine now under construction. 
 
Historically, waste rock has been stockpiled on the surface or used as backfill in 
underground mines.  However, if left exposed on the surface indefinitely, some of this 
“special waste rock” could generate acid or release metals at rates that could harm the 
environment.  The current method of managing special waste rock is to isolate it from 
atmospheric conditions (e.g., locating it at the bottom of a flooded pit).  
 

7.7 Management of Tailings 

7.7.1 Introduction 
 
Solid waste products from the milling operation are pumped as a slurry of solids and 
liquids to a TMF as described in section 7.5.  The solids consolidate – as a silty or sandy 
material – and the water, or effluent, drains off.  
 
Operators of uranium mines take great care to ensure that the tailings they produce do 
not cause damage to the environment.  The waste management objective is to control 
and limit the release of potentially harmful substances from the TMF into the 
environment.  Care is taken to ensure that the effluent from the TMF does not pose any 
danger to humans, plants or wildlife.  The effluent is treated and tested before it is 
released into the environment to ensure that it meets all water standards.   

7.7.2 Nature of the Tailings 
 
The solid tailings that settle out from the slurry in the TMF are generally similar in 
composition to the ore that was originally extracted from the ground, but also contain 
some secondary minerals and chemical precipitates introduced in the milling process.  
 
As with tailings from other types of mining, such as gold mining, tailings from a uranium 
mine may contain heavy metals that were not extracted during the milling process.  (In 
this way, the tailings are similar to special waste rock as described in section 7.6).  In the 
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Saskatchewan mines, these may include nickel, arsenic, molybdenum and selenium.  
They may also contain sulphide minerals such as pyrite that can result in the generation 
of acidic waters in the effluent that leaves the tailings facility.   
 
Of particular significance to this paper, however, tailings from a uranium mine may 
contain small amounts of radioactive minerals or the dissolved gas, radon.  Tailings 
comprise most of the original ore (i.e. rock that has been processed in the mill) and they 
contain most of the radioactivity in it.  In particular they contain radium that was present 
in the original ore.  When radium undergoes natural radioactive decay one of the 
products is radon gas.  Because radon and its decay products are radioactive, measures 
are taken to minimize the emission of radon gas.   
 
The solid tailings contain no more hazardous substance than the original rock, but their 
chemical form has often been modified.  Although the substances may, as a 
consequence, be more mobile (i.e. can be dissolved in groundwater and surface waters), 
the fact that they have already been subjected to strong leaching conditions in the milling 
process means that such residual minerals are not easily leached in the less aggressive 
natural conditions in the TMF. 

7.7.3 Management of Tailings 
 
Historically, tailings were used as backfill in underground mines or placed in low areas 
on the ground surface and confined by dams. Surface tailings could be left bare, covered 
with soil, or flooded.  However, in recent years, regulatory requirements with respect to 
tailings have been made much more stringent.   
 
Recent tailings management methods now include the chemical treatment of the tailings 
before they are discharged into the TMF and the containment structures that hold 
surface tailings have become more rigorously engineered for long-term stability.  In 
some mines, tailings are returned underground for permanent storage. During an active 
operation, tailings are covered by water to reduce surface radioactivity and radon 
emission.  As described in the chapter on the new Saskatchewan mines, ore treatment is 
often remote from the mine at a centralized facility and disposal of tailings is in 
engineered open pits that remain from earlier mining that took place at these sites.    
 
On completion of the mining operation, a common practice is for the tailings to be 
covered with some two metres of clay and topsoil to reduce radiation levels to near those 
normally experienced in the region of the orebody, and for a vegetation cover to be 
established.   
 
As described in subsection 5.2.1, uranium mine and mill tailings constitute one of the 
three categories of radioactive waste.  Tailings sites thus fall under the regulatory 
responsibility of the CNSC.  
    
Although the management of tailings during the period the mine is operating is a 
significant challenge, the long-term management of tailings for many years after the 
mine has shut down, as discussed in the following section, constitutes one of the 
greatest challenges in the planning and operation of a modern uranium mine.  Of 
potential concern in the North is the predicted thawing of permafrost brought about by 
climate change.  This may have an impact on the long-term stability of the structures 
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used to impound the tailings and would clearly be given special consideration in their 
engineering. 
 

7.8 Reclamation and Decommissioning 
 
After the ore at a mine has been exhausted, the site is reclaimed and the mine is 
decommissioned.  Reclamation involves the removal of all buildings and structures at the 
site and the returning of the site to as near its original natural condition as practicable.  
The term "decommissioning" may also be used to describe the process taken following 
the permanent closure of the mining operation.   
 
A primary objective of decommissioning is to dispose of all hazardous materials in such 
a manner that no continued effluent treatment is required.  Monitoring programs are 
required to demonstrate that this objective is being met. 

 
The regulations under Nuclear Safety and Control Act contain requirements for 
decommissioning planning and financial assurances before a project receives an 
operating licence.  (Matters relating to liability and financial security are discussed in 
section 14.8.)  During the operation, the plan is periodically reviewed and modified as 
necessary.  When the decision is taken to shut the operation down permanently, detailed 
planning and environmental assessment commences.  The environmental assessment 
may include a public hearing, at the discretion of the regulatory agencies.  When the 
federal and other regulatory agencies are satisfied with this work, a decommissioning 
licence is issued and actual decommissioning commences. 

 
During decommissioning, all the regulations for radiation protection, general safety and 
environmental protection continue to apply. These require such things as cost-benefit 
analysis to demonstrate that work is being done in a manner to control radiation 
exposures as low as reasonably achievable, economic and social factors being taken 
into account.  
 
After completion of decommissioning, a period of monitoring follows to demonstrate that 
the site is performing as expected in the environmental assessment.  When this has 
been demonstrated, permission is given for the operator to relinquish its licence(s) from 
the regulator(s) – referred to as “abandonment” in the CNSC regulations.  Responsibility 
for the site, including any long-term needs for monitoring or land use controls, then 
reverts to the Crown or other owner of the land. As noted in Chapter 8, a discussion 
paper to advance development of the provincial long-term institutional control framework 
is expected in Saskatchewan in 2005. 
 
It should be emphasized that uranium operations generally do not involve high enough 
radiation fields to cause any immediate threat to health and safety of workers or the 
public.  The main concern is usually for reducing potential collective dose over long 
periods of time. 
 

 56



URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

7.9 Monitoring 

7.9.1 Monitoring Programs 
 
Extensive monitoring programs are carried out both during the mining process and after 
the mine is decommissioned to ensure that radioactive material is not spread to the 
vegetation or into the air or water, and from these taken up by animals and eventually 
humans.  These include: 
 

• Compliance-based monitoring that demonstrates that regulatory conditions 
required by government agencies are met.  This monitoring, done at the mine 
sites, involves air and water sampling to confirm that any emissions are within 
regulatory requirements. 

• Environmental effects monitoring that ensures that the environment is not 
significantly adversely affected by mining and related activities.  This monitoring 
of air, water, animals, fish and plants takes place on and off the mine sites. 

7.9.2 Long-Term Monitoring of Tailings 
 
In most instances, when a mine is closed and the site reclaimed, the TMF will be 
covered over or otherwise made stable.  However, there may be situations in which the 
tailings will require monitoring for many years after the mine has closed, possibly even 
on a “perpetual’ basis, that is, for as long as there is still a potential problem, which may 
extend for many, many years into the future. 
 
For example, the 1997 report of the Federal-Provincial panel on the proposed Cigar 
Lake uranium mine in Saskatchewan said: “It is recommended that long-term monitoring 
be introduced to protect future generations from unacceptable impacts.”  The report went 
on to say, “Arrangements should be made to monitor this site in perpetuity, and 
resources retained to mitigate any undesirable impacts.”  The panel recommended that a 
fund be set up to finance this work and an authority be set up to oversee it.     
 
We note that every mine would have its own unique circumstances and such long-term 
monitoring will not necessarily be required.  We also point out that such long-term 
monitoring would presumably be carried out by workers from the nearby community.  As 
such, it would provide a source of income for the community for many years to come.   
 

7.10 Summary 
 
The life of a mine can be considered to comprise three stages: exploration, from 
prospecting through advanced exploration; mining, which includes the milling 
(processing) of the ore; and reclamation and decommissioning, including the subsequent 
monitoring.  None of these operations generally involve high enough radiation fields to 
cause any immediate threat to health and safety of workers or the public.  The main 
concern is usually with collective dose over long periods of time. 
 
Most exploration techniques have no or negligible effect on the health of the workers or 
on the environment.  However, a worker will come into contact with uranium (and its 
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daughter products) during the handling of rock samples and diamond drill core.  There is 
also a potential that radioactive materials may be dumped onto the surface of the land or 
into water bodies during excavating or drilling processes.  Precautions (discussed in 
Chapter 12) must be taken to protect workers and the environment. 
 
Uranium mining is no different from other kinds of mining except that it is made 
somewhat more complicated by the presence of radioactive dust and radon gas and 
gamma radiation.  This potential safety hazard is minimized by using powerful ventilation 
systems in underground mines and, particularly for high-grade ores, remote-controlled 
and specially shielded equipment.   
 
Waste rock removed to provide access to the ore sometimes contains low levels of 
radioactive materials, heavy metals or sulphide minerals that may lead to acid rock 
drainage.  Such “special waste” must be isolated from the atmosphere and is often 
returned to the mined-out areas. 
 
During the milling process, the ore is crushed and ground and the uranium minerals are 
removed.  The wastes from the milling operation contain the remaining radioactive 
materials from the ore, such as radium and are discharged into tailings management 
facilities (TMFs).  The tailings contain most of the radioactivity in the original ore.  
Operators of uranium mines take great care to ensure that the effluent from the TMF 
does not pose any danger to humans, plants or wildlife.  
 
In most instances, when a mine is closed and the site reclaimed, the TMF will be 
covered over or otherwise made stable.  However, for some situations, the tailings will 
require monitoring for many years after the mine has closed.  In Saskatchewan, a review 
panel studying certain mines recommended perpetual monitoring of tailings with a fund 
set up to finance the monitoring and any required mitigation. 
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8 THE SASKATCHEWAN EXPERIENCE 
 

8.1 Introduction 
 
As we described in Chapter 5, Saskatchewan has a long history of uranium mining, 
extending back to the late 1940s and early 1950s when the Beaverlodge, Gunnar, and 
Lorado mines were developed.  Uranium mining in Saskatchewan has continued to play 
a large role in the global energy sector and now accounts for over 30% of worldwide 
uranium production.    
 
At the present time, Saskatchewan is the only jurisdiction in Canada with operational 
uranium mines.  These mines are located in Northern Saskatchewan within the 
geological feature known as the Athabasca Basin – an area of sedimentary rocks, mainly 
sandstones and conglomerates, deposited in the Proterozoic era nearly 2 billion years 
ago.  All of the deposits lie at or near the contact between these rocks and the older 
rocks on which they were deposited. 
 
There are several reasons why it is useful to examine the recent experience of uranium 
mining in Saskatchewan in greater detail: 
 

• Saskatchewan currently has the only operating uranium mines in Canada. 
• McArthur River is the most recent mine to open in Canada and has the largest 

production and highest grade of all uranium mines in the world. 
• The Cigar Lake mine, the second largest high-grade orebody in the world, has 

just gone through the permitting process and is under construction. 
• The McClean Lake mill is the first new mill in North America in twenty years, and 

the mill and associated Tailings Management Facility represent the state-of-the-
art for processing ore into uranium concentrate.  McClean Lake is also the only 
northern Saskatchewan operation with open pit mining operations. 

• The Cluff Lake mine is currently being decommissioned. 
• The Saskatchewan mines demonstrate the most advanced applications of 

technology and quality management applied to all aspects of the operation. 
• Saskatchewan has a comprehensive regulatory framework in place, which 

includes detailed procedures for environmental assessment. 
• The Saskatchewan mining industry pays particular attention to the needs of 

northerners and consults with residents on both a regular ongoing basis and on 
specific issues. 

• There is a detailed public record of the review process undertaken from the early 
1990s up to the present to establish new mines in the region.  A wealth of 
information is available from both private and public sources, including the 
Federal-Provincial Review Panel and the Federal Government response to the 
panel reports, which provides an indication of how the Government would deal 
with or respond to similar issues in Nunavut.  Recent environmental assessment 
documents provide a wealth of information on all aspects of the proposed 
projects. 

• There are similarities between Nunavut and northern Saskatchewan in terms of 
population, education levels, socio-economic and other factors. 
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By examining the uranium mining industry in Saskatchewan, we can learn a great deal 
about the entire process through which a mine is developed, operated, and 
decommissioned.  We can also envisage the regulatory framework within which the 
mining industry operates.  Because the Saskatchewan mines have a long track record of 
technological innovation and environmental protection, they are an excellent model for 
the uranium industry in Nunavut.   
 
Although environmental regulations, worker safety, and socio-economic standards that 
would apply to a uranium mine in Nunavut would be similar to those that apply in 
Saskatchewan, there would, of course, be differences in the two jurisdictions.  These are 
discussed in section 8.12. 
 

8.2 Saskatchewan’s Uranium Mines 
Currently, there are three operational uranium mines in Saskatchewan – McArthur River, 
McClean Lake, and Rabbit Lake.  Table 3 shows the production from Canadian uranium 
mines over the past decade.  The Cluff Lake mine is now in the process of being 
decommissioned and the Key Lake mine has depleted its uranium resources, but the mill 
continues to process ore received from the McArthur River site.  The Midwest and Cigar 
 

 
 
Figure 20.  Saskatchewan uranium mines and nearby communities. 
 
Lake mines have yet to go into production with the ore to be processed at McClean 
Lake, and in the case of Cigar Lake, also partially at Rabbit Lake.  McArthur River and 
Cigar Lake are the world’s largest, high-grade uranium deposits.  For the purpose of this 
paper it is useful to focus our attention on these two mines and the McClean Lake mill 
and TMF and open-pit mining, as the state-of-the-art for uranium production in northern 
Saskatchewan.   
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 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
McArthur 
River             4409 7830 8490 6877 

Key Lake  5984 6444 6402 6408 6325 4400 474 353 * * 
McClean Lake           660 2722 2994 2762 2734 
Rabbit Lake  3382  3712 4685 5499 5309 3175 3290 2070 519 2690 
Cluff Lake  1256 1432 2271 2316 1225 1455 1702 1496 1918 32 
Stanleigh  755 763 446 closed - - - - - - 

TOTAL  11 
377 

12 
351 

13 
804 

14 
223 

12 
886 9 690 12 

597 
14 
743 

13 
689 

12 
333 

cf. World  37 
890 

39 
271 

42 
200 

42 
092 

40 
008 

36 
643 

40 
962 

42 
886 

42 
529 

42 
271 

 
Table 3.  Canadian Uranium Mine Production ( tonnes U3O8). 64  (* = small, included with McArthur 
River figure.) 
 

8.3 Cigar Lake, McArthur River and McClean Lake 

8.3.1 Cigar Lake Mine 
 
The Cigar Lake orebody was discovered in 1981 by COGEMA Resources Inc.  It is now 
owned by Cameco (50.025%), Cogema (37.1%), Idemitsu Uranium Exploration Canada 
(7.87%) and TEPCO Resources Inc. (5.0%).  It is a typical unconformity-associated 
deposit with the ore located mainly in the sandstone and a large bleached cap overlying 

it.  As of 2003, the reserves 
are reported as 231.5 
million pounds U3O8 
(88,100 tonnes uranium) 
with an average grade of 
19.0%  U3O8 primarily for 
Phase I.65  Total reserves 
and resources are 
approximately 350 million 
pounds U3O8.    
 
Figure 21. Cross-section 
through the Cigar Lake 
uranium deposit, showing the 
uranium ore just above the 
unconformity. 
 

 

                                                 
64 Nuclear Issues Briefing Paper # 3. http://www.uic.com.au/nip03.htm. 
65 Cameco Corporation. http://www.cameco.ca
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Construction of the mine is currently in progress and commercial production is scheduled 
to begin in 2007.  Ore is at a depth of 450 metres and removal will be by underground 
mining methods.  This very high grade ore will initially be trucked to COGEMA’s 
McClean Lake operation, 80 km away, and processed at that mill.  After two years, 57% 
of the pregnant solution will be sent to Cameco’s Rabbit Lake operation for processing, 
with the remaining 43% being processed at the McClean operation.  The annual 
production capacity will be 18 million pounds U3O8 (6,924 tonnes uranium). 

8.3.2 McArthur River Mine 
 
The McArthur River deposit was discovered in 1988 by Cameco and put into production 
in December 1999.  The reserves and resources as of 2003 are 436.5 million pounds 
U3O8 (167,897 tonnes uranium) with an average grade of 24.7% U3O8.  It is owned by 
Cameco (69.8%) and COGEMA (30.2%). 
 

 
 
Figure 22.  McArthur River uranium mine, Saskatchewan. The headframe is over the #1 shaft, 
which is used to access underground tunnels at the 530 metre level and the 640 metre level. 
 
The ore is at a depth between 530 and 640 metres.  It is so high grade that it must be 
mined by remote-controlled equipment, thus keeping the exposure of employees to 
radiation at a minimum.  The ore is then crushed and made into a slurry and transported 
by truck to the mill at Key Lake, some 80 km away, where it is processed.  The annual 
production capacity is 18 million pounds U3O8 (5,846 tonnes uranium).  In 2003, the 
mine received the ISO 14001 environmental management certification. 
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8.3.3 McClean Lake Operation 
 
Uranium mineralization was first discovered at the McClean Lake site in 1979, with 
additional orebodies discovered during the 1980’s.66  The project is operated by 
COGEMA Resources Inc., who are part of the AREVA Group of companies (AREVA).  
Ownership of McClean Lake Operation is AREVA (70%), Denison Mines (22.5%), and 
OURD Canada (7.5%). Uranium production started in 1999, with annual production of 
approximately 6 million pounds of U3O8.  As of the end of 2003, the remaining stockpiled 
and in-situ reserves were reported as 41.4 million pounds of U3O8 at an average grade 
of 1.6%. 67

 
Open pit mining of the JEB orebody began in 1995.  Once the ore was removed and 
stockpiled, the JEB pit was developed as the tailings management facility (TMF).  Open 

pit mining of the five Sue ore bodies is 
in progress, leaving the McClean ore 
body for future underground mining.  
Open pit mining of the Sue ore bodies 
progresses as required to supply ore 
to the mill with the first (Sue C) 
completed in 2002, and the next (Sue 
A) planned to start in 2005. This will 
immediately be followed by Sue E, 
pending regulatory approvals. 
 
 
 
 

Figure 23.  Open pit mining at McClean Lake mine. 
 
The McClean Lake Mill (JEB mill) has been designed both to efficiently produce a high 
quality uranium concentrate, and to provide a high level of protection for workers and the 
environment while processing high grade ores.  The mill uses standard proven 

processes to leach uranium from the 
ore, and to recover the uranium 
product from the resulting 

McClean Lake Operation

uranium-bearing solution. The product 
is dried at high temperature and final 
concentrate packaged into drums for 
transport.   
 
 
 
 
 
Figure 24.  Mill at McClean Lake mine/mill 
operation. 
 

                                                 
66 Most of the Information about McClean Lake was supplied by COGEMA. 
67 COGEMA Resources Inc. http: //www.cri.ca 
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The mill contains many special features to protect workers and the environment.  
Radiation shielding and containment of potential contaminants are extensively 
incorporated.  The ventilation system is designed to maintain pressure differences. A 
positive pressure is maintained with fresh air supply to clean areas (for example, control 
rooms) and a lower pressure in potentially contaminated enclosures (for example the 
shielded cells for the leaching tanks), from where is air is exhausted.  Five years of 
operating experience have confirmed that all regulatory requirements have been 
consistently achieved, with large margins between actual performance and minimum 
required performance. 
 
The McClean Lake Tailings Management Facility (TMF) provides a state-of-the-art 
approach for protection of health, safety and environment.  The TMF has been designed 
to provide environmental protection both over the operational period and for the long 
term.  For example, tailings are transported from the mill to the TMF through a 
continuously monitored pipe-in-pipe containment system.  Depositing the tailings in the 
TMF under water protects the operating staff from potential radiation and airborne 
 

 
 
Figure 25.  Left – overview of McClean (JEB) mill with ore stockpiles to the left, JEB Tailings 
Management Facility (TMF) in the foreground and the camp to the right; Centre and right – JEB 
TMF with tailings covered by water. 
 
 
emissions, and prevents freezing of the tailings during winter operation. Environmental 
protection is based on hydraulic containment of the TMF during operation and long-term 
safety after decommissioning without the need for any active system. Features of the 
preparation of tailings, such as converting arsenic (a potential contaminant present 
originally in the ore) to a stable form further increase environmental protection. The TMF 
is also designed for the decommissioning that will eventually take place, leaving an 
impervious, covered “plug” of tailings within the much more permeable surrounding 
sandstone bedrock.  This will provide a passive means of protecting the environment 
from the release of contaminants over the long term.   
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8.4 Federal – Provincial Review Panel 
 
In 1991, the Governments of Canada and Saskatchewan announced that several 
uranium mining proposals in Saskatchewan would be submitted for independent panel 
review pursuant to the Environmental Assessment and Review Process (EARP) 
Guidelines Order.  Five proposals, including McClean Lake, additional mining at Cluff 
Lake, McArthur River, the Cigar Lake and Midwest Joint Venture (MJV) projects, were 
submitted to the Joint Federal-Provincial Panel on Uranium Mining Developments in 
Northern Saskatchewan.68 In 1993, the Joint Panel submitted a report on three of the 
proposals, namely McClean Lake, extension of the Cluff Lake Project and Midwest.  
Later that year, the federal and provincial governments issued their responses to the 
reports.  Two of the projects were approved; the Midwest JV, however, was considered 
technically unacceptable as submitted.   
 
Environmental Impact Statements (EIS) for the McArthur River, Cigar Lake, and the 
redesigned Midwest projects were submitted in 1995.  Public hearings before the Joint 
Panel were held in 1996 and 1997.  Following the hearings, the Panel released its report 
for McArthur River and the project was approved to proceed by the federal and provincial 
governments.  The Panel requested additional data, however, on the new tailings 
disposal plans for the JEB tailings facility at McClean Lake, into which both the Cigar 
Lake and Midwest tailings would be placed.  Supplementary public hearings to review 
the revised proposal were held in August 1997. The Panel’s recommendations on Cigar 
Lake and Midwest – as well as the Panel’s cumulative observations from all the projects 
– were submitted to the governments.69   Government approvals for both projects were 
issued in 1998. 
 
Throughout the course of its review, the Panel released several reports and made 
sweeping recommendations pertaining to the specific projects and uranium mining in 
Saskatchewan in general.  A briefing note on the Government of Canada’s response to 
the Panel noted that, “The Panel´s work will be beneficial not only to federal departments 
and agencies involved in regulating the mining phase of the operations, and the eventual 
decommissioning of the sites under this review, but also to future reviews of other 
uranium mining projects in Canada.”  
 

8.5 Cumulative Observations of the Panel 
 
The panel recommended that the Cigar Lake and McArthur River projects be allowed to 
proceed under conditions that would limit environmental damage and enhance northern 
benefits.  The project-specific recommendations in the reports attempted to address 
these issues.  
 
In addition, in 1997, the Panel issued “cumulative observations” pertaining to all of the 
projects it reviewed over its six-year mandate.  The Panel made a number of comments 
and recommendations.  We summarize these recommendations here as they 

                                                 
68 Briefing note on Government of Canada response to the Joint Panel report. 
69 Midwest Uranium Mine Project -  Cigar Lake Uranium Mine Project – Cumulative Observations.  Report of the Joint 
Federal-Provincial Panel on Uranium Mining Developments in Northern Saskatchewan; 1997. 
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demonstrate some of the general “rules” under which uranium mining is done in 
Saskatchewan: 
 

• Education is a key component to the strategy to ensure that benefits flow to 
northerners.  Initiatives such as the Multi-Party Training Plan should be 
continued. 

• Employment and business opportunities must be made available to northerners.  
This could be accomplished through Human Resource Agreements attached to 
surface leases. 

• There is a need to assess as thoroughly as possible the impacts of the project on 
northern people, as well as on the environment.  Both of these issues are 
important and must be protected and, if possible, enhanced by mining projects. 
Studies should be conducted to determine the impact of uranium mining on the 
communities and steps should be taken to mitigate this impact.  

• Governments, in cooperation with industry, should promote research to improve 
the profitability of the industry, while at the same time providing greater 
environmental protection. 

• Ore from several mines should be milled at one centralized location (as opposed 
to several locations), as this will cause less environmental damage. 

• Disposal of tailings in mined-out pits is preferable to their placement in above-
ground facilities.   

• All mine rock wastes that have the potential to be acid-generating should be used 
as fill in underground mines or placed in mined-out pits.  If these sites are not 
available, underwater disposal in existing lakes may be considered. 

• Perpetual monitoring of decommissioned tailings management facilities and 
potentially acid-generating waste rock depositories will be necessary for the 
specific projects covered by the review. A self-sustaining fund should be 
designated for the cost of monitoring and any mitigation required.  Also, an 
authority should be established to monitor all sites on a continuing basis and 
provide mitigation. 

• Cumulative effects monitoring is necessary on a regional scale to assess the 
potential spread of contaminants from the mines.  (The Cumulative Effects 
Monitoring Working Group was subsequently established.) 

• Committees should be established to provide a forum for community 
involvement.  (Environmental Quality Committees (EQCs) were subsequently 
established and provide a forum through which government and the mining 
companies can interact with the communities.) 

• The Province should complete a comprehensive study of the cumulative 
demands that will be placed on northern infrastructure, such as roads. 

• It is essential that due care be exercised to ensure that safe work practices are 
being followed in the mines. 

 

8.6 Community Working Groups and Committees  
 
In part as a result of the recommendations of the Panel, as well as to satisfy other 
requirements, and to have the full participation of the communities, the companies and 
the Saskatchewan government established several working groups and committees.  
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8.6.1 Athabasca Working Group  
 
Cameco and Cigar Lake Mining Corporation, in consultation with communities and First 
Nations of the Athabasca Basin, created the Athabasca Working Group (AWG) in 1993. 
The group represents the communities of the Athabasca Basin: Black Lake Denesuline 
Nation, Fond du Lac Denesuline and Hatchet Lake Denesuline along with the northern 
settlements of Camsell Portage, Uranium City and Wollaston Lake and the Northern 
Hamlet of Stony Rapids. The uranium mining companies represented are now Cameco 
and COGEMA Resources Inc.  
 
Negotiations with the seven communities in the region culminated in the signing of a 
comprehensive impact management agreement in 1999.  The agreement includes three 
major areas: environmental protection; employment, training and business development 
opportunities; and benefit sharing.  All costs for the AWG process are sponsored by the 
companies; these costs include an employee relations counselor, environmental studies, 
community representative expenses, and training and other costs associated with 
developing and implementing the impact management agreement. 
 
The AWG has been successful in promoting dialogue and co-operation between 
northern residents and the mining industry.  

8.6.2 Environmental Quality Committees 
 
In response to a recommendation by the Joint Panel, the Government of Saskatchewan 
established the Northern Mines Monitoring Secretariat and three associated regional 
Environmental Quality Committees (EQCs) in 1995.  The three regional committees 
have subsequently combined into a single EQC, with three regional subcommittees.  The 
Northern Mines Monitoring Secretariat – which provides support and technical education 
to the EQC – is staffed full-time by one government official, but also includes 
representatives from key provincial and federal agencies involved in regulating the 
uranium mining industry.  The EQC is comprised of representatives from all three 
geographic regions of northern Saskatchewan.   
 
The EQC reviews and participates in the environmental monitoring programs operated 
by the mines and regulated by the province, including mine-specific monitoring programs 
and regional cumulative effects studies.  Information on environmental and worker health 
and safety is relayed to communities through the EQC, which collects feedback from 
residents and forward this information to the mining companies for assessment.  This 
process ensures that local residents are given a chance to express their views.70  

8.6.3 Worker Health and Safety Committees 
 
Worker Health and Safety Committees, comprised of both union and management 
representatives, help to develop safe practice procedures and to independently monitor 
mine site activity for compliance with these guidelines. The Committees have full access 
to reports, studies, and tests relating to health and safety of employees, and receive 
detailed reports from various company officers responsible for the environmental, health, 
                                                 
70 Source: Environmental Quality Committees and Northern Mines Monitoring Secretariat Report to 
Communities 1996/97, Saskatchewan Northern Affairs, August, 1997, p.3. 
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and safety aspects of operations.  They meet regularly to address health and safety 
issues and also conduct regular workplace inspections. 

8.6.4 Northern Labour Market Committee 
    
In order to begin to address the education shortfall and to promote participation by 
residents of northern Saskatchewan in the mining industry, the Government of 
Saskatchewan engaged communities and industry to create the Northern Labour Market 
Committee.  This committee brings together community representatives, Aboriginal 
groups, training institutions and industry to co-ordinate training with employment 
opportunities. 
 
One of the most successful initiatives developed through the close co-operation of this 
group is the Multi-Party Training Plan.  The plan links the anticipated future employment 
needs at all uranium mines and the timing of those needs with the training requirements 
for those occupations.   The committee is now on its third Multi-Party Training Plan, with 
a 50/50 cost share between government and industry.  Approximately $13 million has 
been spent over the last 5 years; to date approximately 700 people have been trained, of 
which some 400 are still employed. 

8.6.5 The Community Vitality Monitoring Partnership Process  

 
This CVMPP focuses on the impact of uranium mining on the vitality (social well-being 
and quality of life) in northern Saskatchewan communities.71The work of the CVMPP 
began in late 1998 involving representatives from the Northern Mines Monitoring 
Secretariat, the northern regional health boards, the Northern Inter-Tribal Health 
Authority and Saskatchewan Health as well as Cameco and COGEMA. 
 
Northerners identified five priority areas for research and potential program support: 
environment and land, health, economic/social infrastructure, communication dynamics 
and relationships, and special topics such as youth, out-migration and poverty. Projects 
have been completed on out-migration of northern residents, the availability of healthy 
foods in the north, a northern youth conference and youth workshops to promote positive 
life decisions. 
 

8.7 The Cigar Lake Permitting Process 
 
In order to appreciate the comprehensiveness of the permitting process, it is useful to 
briefly review the process that applied to Cigar Lake following the recommendation of the 
Panel that the project be allowed to proceed.  Documents relating to the environmental 
assessment process are included in the CD that accompanies this paper.  Readers 
should refer to those documents for a full description of the process. 
 
The Cigar Lake deposit has been under environment or regulatory review at various 
times between its discovery in 1981 and the decision in 2004 that construction of the 
mine and facilities may begin.  The extensive and comprehensive permitting process 
demonstrated that in the opinion of the CNSC and provincial regulators, the effects of 
                                                 
71 2003 Community Vitality Monitoring Partnership Process Annual Report. 
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uranium mining and milling on people, wildlife and the environment are not significant 
and can be controlled and mitigated.  In fact, any potential impacts of the project are less 
a result of the radioactivity associated with the operation – the effect of which is 
negligible – than with other metals such as molybdenum, selenium, arsenic and nickel.   
 
The most significant concern is for the long-term management of the waste and tailings.  
Structures containing the tailings must be engineered to contain any effluent for decades 
or centuries.  As the ore will be processed off-site at the McClean Lake and Rabbit Lake 
mines, this part of the operation is subject to separate environmental assessment and 
regulatory reviews.   
 

8.8 Monitoring at Saskatchewan Mines  
 
There are many monitoring programs in place to ensure that northern Saskatchewan 
uranium mines do not harm the environment.  Several groups are involved in different 
environmental effects monitoring programs in the region:  
 

• COGEMA Resources Inc. and Cameco carry out extensive programs at and near 
the sites and prepare reports for regulatory agencies; these are also available to 
the public 

• Saskatchewan Environment carries out the Cumulative Effects Monitoring 
Program 

• The Athabasca Working Group's community-based Environmental Monitoring 
Program has been independently monitoring water, air, plants, fish and animals 

• Department of Fisheries and Oceans and Saskatchewan Water are also 
involved. 

 

8.8.1 The AWG Monitoring Program 
 
The Athabasca Working Group Monitoring Program is particularly interesting.  It was 
initiated when AWG members wanted to know if the water or plants or animals that 
Athabascans use are affected by uranium mining operations.  Three uranium companies 
and seven Athabascan communities jointly designed and implemented the community-
based environmental monitoring program that is done in and near the communities 
where people live, hunt, fish and collect plants for food. 
 
Since 2000, the AWG has directed this community-based program with funding from 
Cameco and COGEMA.  The 2003 Annual Report notes that “contaminants from 
uranium mines would mainly enter the water, but small amounts may also be spread 
through the air. Therefore, the AWG program samples lakes and rivers, as well as 
plants, wildlife, and air quality near each community.  This is the same type of sampling 
that is done near each mine site to test the environment close to the mines.”   
 
Samples are chemically analyzed at the Saskatchewan Research Council laboratory in 
Saskatoon and the results returned to the consultant for final analysis.  The radon gas 
monitoring samples are sent to a lab in the US for analysis.  All results are reported back 
to the communities.  
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As the AWG Annual Report states, monitoring has focused on the “contaminants 
associated with uranium mining that are of the most concern to environmental and 
human health. These are referred to as the “key parameters” and include arsenic, 
copper, lead, nickel, zinc, radium-226, and uranium.”  As these materials are found 
naturally in the environment in northern Saskatchewan, in order to determine mine 
related effects, “levels of these parameters are compared: between reference and 
effects sites; between years; and to provincial guidelines for water and federal guidelines 
for sediment.” 
 
Reports on the results of the 2003 AWG Environmental Monitoring Program, including 
the reports from six communities, were prepared by Canada North Environmental 
Services and are available on the COGEMA and Cameco web sites.  The results form 
this program are discussed in section 8.10. 
 
 

 
 
Figure 26.  Left - setting up an air sampling station near Fond du Lac; right - collecting a water 
sample on Wollaston Lake. 
 

8.8.2 Long-Term Monitoring 
 
The Government of Canada response to the panel report observes that “the impacts of 
the various components of this project…will require monitoring… To be effective, 
monitoring must include the participation of local people.”  The Government favours the 
use of the Environmental Quality Committees for community stakeholder involvement.72

 
The Government response goes on to say, “These committees should be provided with 
adequate financial support to educate and train committee members in the various 
issues related to uranium mining.  Tailings management facilities, in particular, will 
require monitoring in perpetuity, and possible mitigative activities at some time in the 
future.  For this reason, it is recommended that a Uranium Mining Contingency Fund be 
established to provide for the continuing costs of long-term monitoring and possible 
mitigation, after the responsibility for the sites is returned to the Province.” 
 

                                                 
72 Government of Canada response to the reports of the joint Federal-Provincial panel on uranium mining 
developments in Northern Saskatchewan re: the Cigar Lake and Midwest projects, and cumulative 
observations.  
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It is anticipated that further discussion of long term monitoring arrangements will result 
from the Province of Saskatchewan issuing a discussion paper, which is expected later 
in 2005 to assist in its development of a long term institutional control policy. 
 

8.9 Health and Safety  

8.9.1 Current Results 
 
The safety of employees is a top priority and the two companies operating uranium 
mines in Saskatchewan are proud of their achievements in protecting the health and 
safety of their workers.  Much of the following discussion is taken from information 
presented by Cameco on their web site. 
 
The industry directly employs 82 people to ensure safe working environments (including 
radiation protection) exist for employees.  All sites are monitored regularly to spot any 
potential hazards that may develop.  The John T. Ryan Canada Trophies are awarded 
by the CIM annually to the companies whose Canadian mines have achieved the lowest 
accident frequencies.  In the last six years, four of the winners are Cameco or COGEMA 
uranium operations in northern Saskatchewan.  
 
In addition to conventional safety, uranium operations also have the task of radiation 
protection.  The COGEMA and Cameco web sites contain the following information on 
radiation protection for workers: 
 

“Employees at uranium operations are monitored continuously for radiation 
exposure.  This is achieved by individual radiation dosimeters carried by 
employees. These devices record the cumulative radiation dose received.  The 
dosimeters are submitted regularly to independent radiation monitoring agencies. 
Health Canada maintains a central registry of the results which are provided to 
the employer companies, the Canadian Nuclear Safety Commission (CNSC) and 
to individual employees.  In addition to cumulative exposure monitoring, special 
personal dosimeters are also used that provide immediate feedback of radiation 
exposure levels.  Certain areas in the workplace are also equipped with devices 
that record and display continuous ambient radiation levels.” 
 

The legislated limit for worker radiation exposure is 20 mSv, as set by the CNSC.  The 
Saskatchewan uranium industry consistently demonstrates that it meets these 
standards. Cameco’s objectives for workers at McArthur River are 5 mSv for most, and 
10 mSv for all workers.  In 2000, the first full year of operation of the McArthur River 
mine, the average radiation dose for surface and underground workers was 0.5 and 1.3 
mSv respectively; the maximum dose was 3.1 and 9.3, respectively73.  In 2003, the 
average total effective dose to workers in the industry (including contractors) was less 
than 8% of the annual allowable limit (20 mSv) and all employees in the industry were 
below this limit.  In 2003, a water inflow incident at McArthur River resulted in higher 
exposures to some employees than what would normally be experienced.  The efforts of 
employees and specialists ensured that no employee exceeded the 20-millisievert limit 
at McArthur River or any other Saskatchewan uranium operation.  At the McClean Lake 

                                                 
73 Information from Cameco Corporation. 
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mill the average radiation doses have been 1.2 to 1.5 mSv/year since start up.74 These 
will be higher when processing of the higher grade Cigar Lake ore starts, but are 
expected to remain within the range predicted by the EIS, with maximum doses about 
half the regulatory limit. 
 
To put these figures into perspective, it is worth noting that 2 mSv per year is the typical 
world average background dose from natural radioactivity.  People everywhere are 
typically exposed to up to 3 mSv/year from inhaled radon without apparent ill effect and 
an airline crew flying the polar route from Calgary to Europe would receive 9 mSv/year 
from cosmic radiation.  As discussed in subsection 2.3.6, the lowest level at which any 
increase in cancer is evident is 100 mSv/year. 
 
As for public exposure to radon emitted by and escaping from uranium operations, 
routine air monitoring around uranium mining and milling sites has shown that the radon 
concentrations at the property boundaries are indistinguishable from natural background 
levels75.  In fact, measurements around the mines have shown that these radon 
concentrations are actually lower than they are in the southern agricultural regions of 
Saskatchewan, which have relatively high background levels of radon. 

8.9.2 Health Study 
 
In 1993, the Joint Federal-Provincial Panel recommended that ongoing health studies of 
past, present, and future uranium miners be conducted to determine whether there was 
a higher incidence of lung cancer associated with radon gas inhalation, among these 
workers.  In response to this recommendation, two separate studies were conducted by 
a Study Group comprised of representatives from the Canadian Nuclear Safety 
Commission, the Government of Saskatchewan, and industry.  
 
The first study, initiated in 2000, is a follow-up to the Beaverlodge miner’s study which 
found a higher than normal rate of lung cancer among underground uranium miners at 
Beaverlodge mine in northern Saskatchewan, which operated from 1949 to 1982.  This 
follow-up study is expected to be completed by 2006.  
 
The second study, initiated in 2002, examined the feasibility of conducting further studies 
on present and future uranium miners in this region. The study, which was released in 
2004, determined that due to the relatively low level of radon to which miners are 
currently exposed – between 100 and 1000 times lower than those of past uranium 
miners, such as those from Beaverlodge –  it would be virtually impossible to measure 
any higher-than-normal rates of lung cancer from such workplace exposures.76   
 
The results show that, although uranium miners in Saskatchewan and elsewhere were 
once susceptible to many occupational health risks from radon exposure, improved 
mining techniques, dose limits, and radiation protection practices have all but eliminated 
any such concerns for modern day miners. 
 

                                                 
74 Information from COGEMA. 
75 Information from Cameco Corporation. 
76 “CNSC/Update: Saskatchewan Uranium Miners’ Health Studies”, June 18, 2004.  
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8.10 Environmental Management 

8.10.1 Effects of Uranium Mining 
 
The Saskatchewan uranium mining industry directly employs approximately 45 people to 
ensure that all operations meet strict environmental standards set out by both the federal 
and provincial governments.77  Comprehensive sampling, monitoring and assessment 
programs are in operation to ensure that the physical environment is protected. 
 
The results of the 2003 AWG Monitoring Program described in subsection 8.8.1 
(available on Cameco’s or COGEMA’s web site) demonstrate the effectiveness of these 
measures in protecting the environment.  At only one sample location – on Wollaston 
Lake near the Rabbit Lake mine – were there elevated levels of uranium in water and 
sediment.  The Wollaston Lake report stated, however, that “All key parameter levels in 
fish, plants, and wildlife were low and gave no indication that they would not be safe to 
eat with respect to these parameters.”  The report concluded, “The information collected 
in 2003 does not highlight any major environmental concerns near the community of 
Wollaston Lake caused by operational uranium mining and milling projects.”  Further 
monitoring was recommended. 
 
The overall conclusion of the report is that testing of hundreds of samples has indicated 
that there are no significant effects from uranium mining.  Although this is only one study, 
we have not been able to find evidence of any significant environmental impact of the 
mining operations.  With the close oversight of the operations by the Saskatchewan 
government and the CNSC, we doubt that significant environmental impacts would not 
be detected or widely reported.  We conclude that there are no significant impacts of  the 
uranium mining. 

8.10.2 ISO 14001 
 
ISO 14001 is a voluntary international set of standards “for maintaining an effective 
environmental management system through which a company can demonstrate its 
commitment to sound environmental performance, pollution prevention and continual 
improvement. It establishes a permanent framework to assist companies in reaching 
their environmental protection goals.  The ISO framework calls for regular independent 
audits and for re-certification every three years.”78 Four Saskatchewan uranium mines 
are currently ISO 14001 certified: McClean Lake, Key Lake, McArthur River and Cluff 
Lake (being decommissioned).  COGEMA’s exploration activities are also ISO 14001 
certified. 
 

8.11 Community Involvement 
 
The following excerpts from “Environmental Quality Committees, Report to Communities, 
2002-3” clearly demonstrates how effective these committees have been in ensuring the 
participation of the communities in decision-making: 

                                                 
77 “Uranium in Saskatchewan”; Came Corporation web site. 
78 Cameco Corporation web site. 
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“Our EQC was instrumental in helping Cameco distribute informational updates 
regarding the McArthur River water inflow situation in April. We have been kept 
current on COGEMA’s court challenge regarding McClean Lake’s federal 
operating licence.  We have been consulted on Cameco's application to return 
some recyclable products from Ontario to Key Lake for re-milling, on the potential 
decommissioning of the A Zone pit at Rabbit Lake, and on the terms of renewed 
provincial operating approvals for each mine.  In fact, consultation with the EQC 
has become an important part of the mining companies’ and regulators’ 
operational strategy.” 
 
“We are, of course, involved in consultations about the upcoming 
decommissioning of Cluff Lake, and had input into the parameters of the 
environmental Comprehensive Report which CNSC considers when making its 
licensing decision.  Some of our representatives have visited six former 
Beaverlodge satellite mines in the Uranium City area as they are prepared for 
release to provincial control.  Their comments and suggestions have been taken 
into account as work is done to make the sites safe for the public.” 

 

8.12 Analysis 
 
The Saskatchewan uranium mines and the various processes and bodies created to 
regulate and monitor them provide a modern example on which a discussion of uranium 
mining can be based.  We should keep in mind, however, that there are significant 
differences between the situation in Saskatchewan and that in Nunavut.  These 
differences include the following: 
 

• Saskatchewan has a long history of uranium mining (the first mine in the 
Beaverlodge area opened in 1949), whereas there has never been uranium 
mining in Nunavut and only a handful of mines producing other mineral 
commodities. 

• In Nunavut, there is only one property (with three deposits) identified to date – 
the Kiggavik-Sissons – with uranium resources, whereas in Saskatchewan there 
are currently three mines, several past producers, and several more deposits in 
the process of being permitted and/or developed 

• There is a much larger number of potential workers in northern Saskatchewan, 
estimated in 1997 at 9000 – 11,000, presumably within a satisfactory distance 
from the mines and concentrated in only a few communities.  In Nunavut, the 
population is much smaller and is spread over many communities throughout the 
territory, so that for any single mine, much of the potential workforce will be at a 
considerable distance from the mine. 

• The potential environmental effects in Nunavut will be different than in 
Saskatchewan as a result of several factors, such as permafrost, lack of heavy 
vegetation, and climate.  

• With its land claim agreement and the existence of a Nunavut-wide Inuit 
organization – NTI – and three Regional Inuit Associations, the political structure 
of Nunavut is quite different from that of Saskatchewan.  Thus while the regional 
and community organizations in Saskatchewan provide useful examples of how 
the communities can be involved in uranium mining, the structure of these 
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organizations would have to be modified considerably to blend in with Nunavut’s 
existing framework of organizations. 

 

8.13 Summary 
 
Saskatchewan is the only jurisdiction in Canada where uranium mining is taking place.  It 
is host to some of the largest and richest deposits in the world and accounts for over 
30% of world uranium production.  A Federal-Provincial Panel established in 1991 
reviewed several proposed mining developments in Northern Saskatchewan over the 
following six years.  Several reports produced by the Panel as well as the responses by 
the Governments of Canada and Saskatchewan provide useful guidance as to the 
issues associated with modern uranium mining in northern areas and how these issues 
should be addressed. 
 
We recommend that in considering any future uranium mining in Nunavut, 
Saskatchewan’s experience be closely studied.  The general concepts, principles and 
recommendations set out in the Panel’s reports, government responses and in various 
other documents generated during environmental assessment processes should be 
carefully reviewed, and to the extent they are relevant, applied to the Nunavut situation.   
 
We have seen from the examples in Saskatchewan that modern uranium mining is 
highly regulated and controlled and can be done safely with no apparent significant 
impact on the health of the workers and the local population or on the environment.  
Nevertheless, the Government of Canada response to the 1997 Panel report observes 
that “the impacts of the various components of this project…will require monitoring… To 
be effective, monitoring must include the participation of local people.”  The Government 
supported the use of the Environmental Quality Committees for community stakeholder 
involvement.79

 
Cameco and COGEMA, the two companies operating uranium mines, have in the past 
sponsored tours of their operations for Baker Lake residents and NTI and RIA land 
managers and executive members.  A standing offer continues to be extended by these 
companies for all those managing lands and minerals in Nunavut and for government 
regulators and the co-management boards to visit the Saskatchewan uranium mining 
operations.  We encourage people to take advantage of this opportunity before making 
decisions affecting uranium mining in Nunavut. 
 
 

                                                 
79 Government of Canada response to the reports of the joint Federal-Provincial panel on uranium mining 
developments in Northern Saskatchewan re: the Cigar Lake and Midwest projects, and cumulative 
observations.  
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9 URANIUM POTENTIAL OF NUNAVUT 
 

9.1 Introduction 
 
In this chapter, we present a very brief overview of the geology of uranium (and thorium) 
and the potential for the discovery for uranium deposits in Nunavut.  The treatment is 
intended to provide the reader with some background and perspective on the geology 
and uranium potential of Nunavut.  Unfortunately, the use of technical language could 
not be avoided.  We do not deal with thorium deposits, since to our knowledge, there is 
no ongoing exploration for thorium deposits.   
 

9.2 Uranium in Nature 

9.2.1 Uranium Concentrations and Associations 
 
Uranium, like many metals, exists naturally in virtually all rocks.  In most rocks, it is 
present in minor, or background, amounts.  However, in rare occurrences, it has been 
concentrated by natural processes into amounts that justify mining the deposits and 
processing the ore to recover it.  Between these two extremes, there is an entire range in 
which uranium is present.   
 
Uranium in Minor or Incidental Amounts 
 
Virtually all naturally occurring rocks contain some uranium.  For example, normal basalt 
and gabbro (about 1 ppm80 uranium) and granite (3-4 ppm uranium normally have low 
but detectable background levels of uranium; shale and coal may have somewhat higher 
concentrations.  For uranium to be of economic interest, it must be present in amounts of 
at least 1000 parts per million (ppm).  Therefore, virtually every rock that is mined has 
some uranium and it is impossible to mine any rock without removing uranium from the 
ground.  For example, the granite that hosts the Ekati kimberlite pipes would be 
expected to have some uranium, as would the kimberlite itself.  We consider the mining 
of such rocks to be an incidental removal of uranium, in much the same way that 
specified substances may be removed in an incidental manner during a mining 
operation.  This topic is discussed in the following chapter. 
 
Uranium as By-Product or Co-Product 
 
At some level of concentration that would not justify mining and recovering it on its own, 
uranium may be recovered as one of two or more products that occur in the same ore 
body.  In this situation, it may be referred to as a by-product or a co-product.  The most 
common associations of uranium in which it may be recovered as a by-product or co-
product include: 
 

• with gold in paleoplacer deposits (quartz-pebble conglomerates); 

                                                 
80 1 ppm is 1 part per million = 1 gram/tonne = 0.0001% 
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• in small amounts in evaporite and phosphate deposits; 
• with vanadium, molybdenum and selenium in sandstone uranium deposits; 
• with silver, cobalt, and nickel in arsenide vein deposits; 
• with copper, gold, silver, iron and  Rare Earths in iron oxide-copper-gold (IOCG) 

deposits, such as the Olympic Dam deposit. 
 

Uranium is mined at the Olympic Dam deposit in Australia even though it occurs in 
concentrations of only 0.04 to 0.08% U3O8  and where uranium is recovered as a by-
product of gold mining in paleoplacer deposits, the uranium grade may be as low as 
0.01% U3O8. 
 
Uranium as a Stand-alone Commodity 
 
Although other materials are sometimes produced, deposits in this category are mined 
primarily for their uranium content.  Uranium has been mined from low-grade paleoplacer 
deposits with grades of 0.05 to 0.25% U3O8 and uranium deposits with such grades 
continue to be mined from sandstone-type deposit by the in-situ leach method.  
However, most of the uranium being mined today comes from unconformity-associated 
deposits, which are of much higher grade – right up to the very high-grade deposits of 
Saskatchewan with grades of more than 20% uranium. 

9.2.2 Mineralogy of Uranium  
 
There are dozens of minerals that contain uranium, either as an essential component of 
the crystal structure or as an element that substitutes for other elements in the crystal 
structure and may or may not be present.  We list some of these for the benefit of the 
interested reader. 
 
The major primary ore mineral is uraninite or pitchblende (UO2 + UO3, nominally U3O8), 
though a range of other uranium minerals is found in particular deposits. These include 
carnotite (uranium potassium vanadate), the davidite-brannerite-absite type uranium 
titanates, and the euxenite-fergusonite-samarskite group (niobates of uranium and rare 
earths).  
 
 A large variety of secondary uranium minerals is also known, many of which are 
brilliantly coloured and fluorescent.  (Secondary minerals result from the alteration or 
weathering of primary uranium minerals.)  The most common are gummite (a general 
term like limonite for mixtures of various secondary hydrated uranium oxides with 
impurities); hydrated uranium phosphates of the phosphuranylite type, including autunite 
(with calcium), saleeite (magnesian) and torbernite (with copper); and hydrated uranium 
silicates such as coffinite, uranophane (with calcium) and sklodowskite (magnesian).  
 

9.3 Types of Uranium deposits 
 
There are several main ways in which uranium occurs in nature.  The following 
descriptions are taken in part from a paper on the Geology of Uranium Deposits81.  The 

                                                 
81 Nuclear Issues Briefing Paper 34; World Nuclear Association web site. 
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description of the unconformity-associated deposits is taken from several sources, 
including the above noted paper and papers by McMillan, Gandhi and Jefferson et al. 

9.3.1 Unconformity-Associated Deposits 
 
Unconformity-related deposits are formed as a result of geological changes that occur 
close to major unconformities between older “basement” rocks and overlying younger 
undeformed sandstones of Proterozoic age.  (An unconformity can be defined as “a 
break in the sequence of strata in an area that represents a period of time during which 
no sediment was deposited.82 Below the unconformity, the metasedimentary rocks which 
host the mineralization are usually faulted and brecciated.  The main uranium minerals 
are uraninite, sometimes in the form of pitchblende, and occasionally coffinite.  Gold and 
nickel may be by-products, and selenium, molybdenum and arsenic may be present. The 
deposits in the Athabasca Basin occur below, across and immediately above the 
unconformity, with the highest grade deposits situated above (e.g. Cigar Lake – see 
Figure 21) and across the unconformity (e.g. Key Lake).  
 

Unconformity-related deposits 
constitute approximately 33% of 
the world’s (excluding Russia and 
China) uranium resources and 
they include some of the largest 
and richest deposits.  Virtually all 
the known unconformity-
associated uranium deposits are 
found in the Athabasca Basin, 
Thelon Basin, Hornby Bay Basins 
(also sandstone type) in Canada 
(Figure 28) and the Alligator River 
district in Australia.   
 
 
 
 
 
 
 
 Figure 27.  Model of unconformity-
associated uranium deposit.  Source:  
Gandhi. 
 
 
 

 
 
All of Canada’s present production comes from three deposits of this type – McArthur 
River, McClean Lake, and Rabbit Lake.  Other Canadian examples are the Key Lake, 
Cluff Lake, Cigar Lake, Midwest Lake and other similar deposits in Saskatchewan and 
the Kiggavik deposit in Nunavut.   

                                                 
82 Collins Dictionary Geology; New Edition, 2003; Harper Collins Publishers. 
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Unconformity-associated uranium 
mines are unique world-class 
mineral deposits of exceptionally 
high grades.  Ore grades are 10 – 
200 times as high as the grades of 
other deposit types.  A major part 
of the world’s “low-cost” uranium 
resources and its annual 
production comes from these 
deposits.  Because of their high 
grades, they typically have a gross 
value in the range of $1 - $10 
billion!  Even the relatively small 
Kiggavik deposit had a gross v
(in 1995 terms) of over $800 
million.  The value each of these 
deposits is roughly equivalent in 
gross value to the value of most 
diamond deposits.   

alue 

                                                

 
Figure 28. Proterozoic basins in western Canada with a potential for hosting unconformity-
associated uranium deposits.  Source: Jefferson et al.  
 
Deposits of this type have a very wide range of grade and size.  Figure 29 shows the 
grade vs. tonnage distribution of mainly unconformity-associated uranium deposits in 
Saskatchewan and Australia.  It is of interest that the Saskatchewan deposits in the 
upper right quadrant – e.g. McArthur River, Cigar Lake, Key Lake and Midwest – have 
both high grade and large tonnage of uranium.  The Kiggavik, Andrew Lake and End 
Grid deposits (near Baker Lake) in the lower right part of the graph have more modest 
grade and tonnage of uranium not unlike many of the Australia deposits and some of the 
other Saskatchewan deposits, including some (e.g. Rabbit Lake, Cluff Lake N, Collins 
Bay B) that have been mined.  The Olympic Dam deposit (which is not an unconformity-
associated deposit) is the world’s largest resource of uranium, although the grades are 
very low. 

9.3.2 Iron Oxide Copper Gold (IOCG) Deposits 
 
These are Polymetallic breccia deposits characterized by their iron oxide content – 
hematite and/or magnetite – and various amounts of copper, gold and other elements, 
often including Rare Earth elements (REE).  Uranium may be present, but in most 
deposits it is not.  The classic example of this deposit type is the Olympic Dam deposit in 
South Australia.  This deposit is the world’s largest single resource of uranium and 
accounts for about 66% of Australia’s reserves plus resources.  It contains 2 billion 
tonnes of resource averaging 1.6% copper (2.7% for proved reserves), 0.05% uranium, 
3.5 g/t silver, 0.6 g/t gold, approximately 35% iron, and notable amounts of REE.  Only 
copper, uranium, gold, and silver are recovered83.  
 
The Olympic Dam deposit occurs in a hematite-rich granite breccia complex several 
kilometres in length and width and is overlain by approximately 300 metres of flat-lying 

 
83 Gandhi; also Nuclear Issues Briefing Paper 34. 
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sedimentary rocks.  It was discovered in 1975 and since that time efforts have been 
made to explore for similar deposits in other parts of the world including in the Canadian 
Shield.84   
 

 
Figure 29.  Graph showing the grade vs. tonnage distribution of (mainly) unconformity-associated 
uranium deposits in Canada and Australia.  Source: Jefferson et al. 
 
 
Several deposits in the Great Bear magmatic zone with many similarities to the Olympic 
Dam deposits have been discovered.  This zone, which is 1000 km long and 100 km 
wide and which extends into Nunavut in the Coppermine River area (near the area of the 
Hornby Bay Basin) is potentially the most favourable part of the Canadian Shield for 
IOCG deposits (Gandhi, pg. 24).  However, exploration is known to have been carried 
out for these deposits in the Dubawnt Lake area and elsewhere in Nunavut.   
 
IOCG deposits are most relevant to this paper in light of the occurrence of uranium as a 
co-product.  Although these deposits are not mined for their uranium content, they may 
contain significant credits in uranium – as in the Olympic Dam deposit - along with the 

                                                 
84 This information is taken in part from: Gandhi, Sunil; An overview of the exploration history and genesis 
of Proterozoic uranium deposits in the Canadian Shield; Exploration and Research for Atomic Minerals, 
vol. 8, October 1995. 
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commodities copper, gold, iron and REE.  As discussed in a later section, deposits of 
this type highlight the need for clarification of the meaning of “uranium mining” and NTI’s 
current position on the mining of uranium. 

9.3.3 Paleoplacer Deposits 
 
These deposits occur in quartz-pebble conglomerates, and are sometimes referred to by 
this name.  These are low-grade, but may be very large.  Paleoplacer or quartz-pebble 
conglomerate deposits make up approximately 13% of the world's uranium resources85. 
In deposits mined exclusively for uranium, average grades range between 0.10% and 
0.25% uranium.  Where uranium is recovered as a by-product of gold mining, the grade 
may be as low as 0.01% U3O8.  Individual deposits range in size from 6,000 -170,000 
tonnes contained U3O8.  
 
Major examples of these deposits are the Elliot Lake deposits in Canada and the 
Witwatersrand gold-uranium conglomerates in South Africa.  Total production from these 
deposits from the Elliot Lake district amounted to nearly 142,000 tonnes of uranium out 
of the total resources of up to 500,000 tonnes uranium that have been estimated for the 
district.  Mining operations in the Elliot Lake area closed because these low-grade 
deposits are uneconomic under current uranium market conditions.  In the 
Witwatersrand – one of the world’s great gold-producing areas – gold is the major 
commodity.   
 
Rocks of the Montgomery Lake Group near Henik Lake and Montgomery Lake west of 
Arviat are of this type and are known to have both uranium and gold in low 
concentrations.  Because of the typical low grade of this type of deposit, they are not 
currently being explored for uranium.  Nevertheless, Strongbow Resources is currently 
exploring gold occurrences of this type on their Tree River Property west of Bathurst 
Inlet86. The company said, “The consistently anomalous gold values clearly demonstrate 
potential for significant paleoplacer-style gold mineralization analogous to the 
Witwatersrand gold deposits in South Africa.”  We do not know if the mineralization also 
contains significant uranium. 

9.3.4 Sandstone-Hosted Deposits  
 
Sandstone-hosted uranium deposits occur in medium to coarse-grained sandstones 
deposited in a continental fluvial or marginal marine sedimentary environment. 
Impermeable shale/mudstone units are interbedded in the sedimentary sequence and 
often occur immediately above and below the mineralized sandstone.  These shale units 
appear to play a role in confining the mineralizing solutions within the sandstone beds. 
 
Sandstone-hosted deposits constitute about 18% of world uranium resources. Ore 
bodies of this type are commonly low to medium grade (0.05% - 0.4% U3O8) and 
individual ore bodies are small to medium in size (ranging up to a maximum of 50,000 
tonnes U3O8)87.  The main primary uranium minerals are uraninite and coffinite.  

                                                 
85 Nuclear Issues Briefing Paper 34. 
86 Strongbow Exploration Inc., News Release, November 8, 2004. 
87 Nuclear Issues Briefing Paper 34. 
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Conventional mining/milling operations of sandstone deposits have been progressively 
undercut by cheaper ISL mining methods.  
 
The United States has large resources of, and most of its uranium production has been 
from, these deposits.  Large uranium resources within sandstone deposits also occur in 
Niger, Kazakhstan, Uzbekistan, Gabon, and South Africa (Karoo Basin).  Kazakhstan 
has reported substantial reserves in sandstone deposits with average grades ranging 
from 0.02% to 0.07% uranium.  In 1994, approximately 75% of Uzbekistan's uranium 
production and 70% of Kazakhstan’s production was from in-situ leach mining of 
sandstone-hosted deposits.  
 
In Canada, the occurrences at the Mountain Lake property (in the Hornby Bay Basin), 
which are currently being explored, may be of this type, although it is also possible that 
they are more closely related to the unconformity-associated type. 

9.3.5 Other Types of Uranium Deposits 
 
Vein deposits constitute about 9% of world uranium resources88.  Major deposits include 
Jachymov (Czech Republic) and Shinkolobwe (Zaire).  Deposits of this type that have 
been mined in the past include those at Beaverlodge, Saskatchewan and Port Radium in 
the NWT.  Jefferson et al (2004) have suggested that these Canadian examples may in 
fact be unconformity-associated deposits related to the now-eroded sandstone cover 
rocks. 
 
Other deposit types are stratabound disseminated deposits, pegmatites, skarns, and 
deposits within felsic volcanics.  In the Canadian Shield, deposits of these types, which 
are important in other shield areas, as well as the sandstone-hosted and IOCG types 
may be present, but to date have contributed only a small percentage to Canadian 
uranium resources. 
 

9.4 Areas with High Geological Potential  

9.4.1 Introduction 
 
The main focus for exploration in Canada is for the high-grade unconformity-associated 
deposits, as defined by the deposits in the Athabasca Basin89 of Saskatchewan.  As we 
have indicated above, two other areas in Canada with demonstrated potential for these 
deposits are the Thelon and Hornby Bay Basins, both in large part in Nunavut with some 
overlap into the NWT (Figure 28). 
 
Although we do not have an up-to-date record of all of the uranium occurrences and 
deposits in Nunavut, it is likely that these number at least a hundred and there are 
possibly many more.  The main areas in which uranium occurrences are concentrated 
are the Thelon Basin (generally in the Baker Lake area), the Hornby Bay Basin (near the 

                                                 
88 Nuclear Issues Briefing Paper 34. 
89 A “basin” is a large geological feature comprised of flat-lying (sometimes metamorphosed) sedimentary 
rocks and having an overall basin shape. 
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Coppermine River), and the general area around Bathurst Inlet.  A few more 
occurrences are scattered about the territory. 

9.4.2 Thelon Basin 
 
The most important area of known uranium deposits in Nunavut is referred to as the 
Kiggavik-Sissons area, about 75 kilometres west of Baker Lake in the Kivalliq Region 
(Figure 30).  Here, three separate deposits have been discovered since the area 
between Judge Sissons Lake and Schultz Lake was staked in 1978.  The End Grid 
deposit is 9 km southwest of the Kiggavik deposit and the Andrew Lake deposit is 2 km 
further southwest (Figure 31).  The Kiggavik deposit is on Crown land, whereas the End 
Grid and Andrew Lake deposits are on Subsurface IOL parcel BL-22.  The property was 
operated by Urangesellschaft (UG) until it was acquired by COGEMA in 1993. 
 
 

 

Kiggavik-
Sissons 
Deposits 

 
Figure 30.  Area west of Baker Lake underlain in part by rocks of Thelon Basin (not shown).  
Triangles show Sissons deposits on parcel BL-22 and Kiggavik deposit on Crown land to 
northeast.  Rectangle shows area of Figure 31.  Pink areas are Surface IOL; red areas are 
parcels of Subsurface IOL.  Base map courtesy G. Kilian, NTI Lands Dept.  
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These three deposits, which occur along a major fault zone that is more than 20 km long, 
form the “Kiggavik trend”, along which smaller deposits and occurrences have been 
found.  The Thelon Formation has been eroded away in the area of the deposits.  As of 
1997, the resources90 reported by COGEMA for the three deposits were: 
 

• Kiggavik – 3.7 million tonnes at 0.41% uranium 
• Andrew Lake – 4.3 million tonnes at 0.47% uranium 
• End Grid – 6.7 million tonnes at 0.23% uranium. 
 

 
 
Figure 31.  Map showing Kiggavik and Sissons deposits, mining leases and IOL parcels.  IOL 
parcel BL-22 is in green in the centre of the map. 
 

 
In addition to the Kiggavik-Sissons area, there are at least two other areas in which 
uranium is associated with the sub-Thelon unconformity.  Uranium-bearing boulders 
found at Garry Lake are most likely related to unconformity-associated deposits and in 
the Deep Rose Lake area, uranium occurrences are associated with gold.  Cameco 
Corporation explored in the area in the 1990s and intends to resume this work in 2005.   
 
Numerous uranium deposits and occurrences have been reported along a 60 by 6 km 
northeast-trending zone along the northeast margin of the Thelon Group.  The 

                                                 
90 These figures do not reflect any work done by COGEMA between 1997 and 1999, when they suspended 
work on the project.  
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mineralized zones – situated within rocks of the Amer Group – are as much as 5 m wide 
and 1500 m in length, and have average uranium grades that are generally less than 
0.25% uranium.  It is unclear whether these deposits are related to the sub-Thelon 
unconformity as they have many similarities to sandstone-hosted deposits.  

9.4.3 Hornby Bay Basin 
 
The main area of uranium potential in the Kitikmeot region is the Hornby Bay Basin 
located south of Kugluktuk near the Coppermine River, where the geology has 
similarities to that of the Athabasca Basin.  The NORMIN91 data shows two clusters of 
uranium occurrences.  
 
 

 

CO-52 

Asiak River 
Area 

Coppermine 
River Area 

 
Figure 32.  Hornby Bay Basin showing two areas of uranium potential.  The triangles are uranium 
occurrences.  Base map courtesy G. Kilian, NTI Lands Dept. 
 
A junior company, Hornby Bay Exploration (HBE), holds the mineral rights to much of the 
prospective area underlain by the Proterozoic Hornby Bay Basin.  These claims overlie 
areas prospected in the 1970's and the 1980's by several major mining companies 
including Union Carbide, Anaconda, BP Minerals and Uranerz.  The claims are in two 
areas: the Coppermine River area located 100 km south of Kugluktuk, and the Asiak 

                                                 
91 NORMIN is a database of mineral occurrences in the NWT and Nunavut maintained by INAC. 
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River area 50 km to the southwest of Kugluktuk.  HBE carried out field work in the area 
in 2003 and 2004, but has not yet identified significant resources. 
 
Most of the known occurrences (e.g. Mountain Lake) in the Asiak River area are south of 
Dismal Lakes on Crown land between IOL parcels CO-53 and CO-54 and the NWT 
border.  Uranium occurrences in the Coppermine River area are on both sides of the 
Coppermine River – mainly on IOL parcel CO-52 on the north side of the river (west of 
Stanbridge Lake) and south and west of IOL parcel CO-52 on Crown land between the 
river and the NWT border.  Occurrences in the Coppermine River area are of the 
unconformity-associated type; in the Asiak River area, occurrences are of the 
unconformity-associated and possibly sandstone-hosted types. 
 
The Mountain Lake deposit in the Asiak River area occurs in rocks of the Dismal Lakes 
Group, which overlie the Hornby Bay Group.  Lenses of uranium mineralization typically 
run 0.1% - 0.3 % uranium, but higher grades are reported in a fracture zone.  The 
deposit contains resources in the order of 2,000 tonnes of uranium92. 
 
The Hornby Bay basin is one of Canada's relatively unexplored Proterozoic basins and 
is considered to have excellent potential for the discovery of unconformity-associated 
and sandstone-hosted uranium deposits.   

9.5 Potential for the Discovery of Economic Deposits 

9.5.1 Exploration Potential in Nunavut 
 
Nunavut has excellent potential for uranium deposits.  The two most prospective areas 
for the discovery of unconformity-associated deposits are the area underlain by or 
adjacent to rocks of the Thelon Basin west of Baker Lake and the Hornby Bay Basin 
south of Kugluktuk.  In both these areas, the rocks bear many similarities to those of the 
Athabasca Basin in Saskatchewan and thus have a high potential for moderate- to very 
high-grade uranium deposits.  Together with the Athabasca Basin, we believe these are 
the most prospective areas in Canada for this type of deposit.   
 
That few deposits of this type have to date been found in the Thelon Basin and that none 
have been found in the Hornby Bay Basin may be due less to their geological potential 
than to the lower level of exploration effort in the Thelon Basin and near lack of it in the 
Hornby Bay Basin as compared to the Athabasca Basin. 
 
According to Gandhi, from the general geological standpoint the three “basins are similar 
and can be expected to have comparable potential, but the geological details … vary 
considerably within and between basins.  The deposits are small exploration targets 
because of their narrow width and thickness.”  Extensive exploration, including possibly 
deep drilling, would be required to assess the potential of the basins. 
 
As exploration in the Athabasca Basin moves to the more difficult, deeper parts of the 
basin in the search for deposits like McArthur River and Cigar Lake, the cost of such 
exploration will increase dramatically.  As a result, companies will tend to devote some 
effort to searching for deposits within rocks of similar age and geological characteristics 

                                                 
92 Gandhi. 

 86



URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

in Nunavut.  The deposit model developed for Athabasca unconformity-associated 
uranium deposits will provide a good basis for exploration in the Hornby Bay and Thelon 
Basins.  There has already been exploration activity in the Hornby Bay Basin over the 
past two years and with the recent increase in the price of uranium, exploration activity in 
both this area and the Thelon Basin can be expected to increase, especially if the 
“regulatory environment” is clarified.  Furthermore, areas adjacent to but outside of the 
current areas of the Basin rocks also have potential for the discovery of deposits which 
formed before the overlying rocks were stripped away by erosion.  Elsewhere in 
Nunavut, there is also some potential for uranium deposits in the southern part of the 
Bathurst Inlet area, such as in the Elu Basin and the Ellis River Formation.   
 
We offer two notes of caution to this generally very optimistic view.  First, based on the 
Saskatchewan model, the greatest potential for the discovery of unconformity-associated 
deposits in Nunavut is in areas, such as the Thelon Basin and Hornby Bay Basin, which 
are underlain by sandstones of Proterozoic age.  In these areas, the highest-grade 
deposits are in part, or entirely within, the sandstones.  Large areas of both of these 
geological basins are within the NWT – thus reducing the potential area from a Nunavut 
potential.  Furthermore, part of the area underlain by the rocks of the Thelon Basin is 
within the boundaries of the Thelon Game Sanctuary, which is off-limits to exploration 
and mining.   
 
Second, while the occurrence in Nunavut of at least two areas with a geological setting 
similar to that of the Athabasca Basin in Saskatchewan is highly encouraging for the 
discovery of similar uranium deposits in Nunavut, it is by no means a certainty that all of 
the special geological conditions that prevailed in Saskatchewan to cause the formation 
of the uranium deposits also occurred in those areas of Nunavut.  Thus, we believe that, 
until much more exploration has been carried out, the potential of these areas for high-
grade unconformity-associated uranium deposits remains very promising but very much 
unproven. 

9.5.2 IOL Parcels  
 
As we have stated earlier, the government compilation of occurrences (NORMIN) is 
incomplete and out-of-date.  A considerable amount of exploration work was carried out 
for uranium in Nunavut up to about 1998.  Reports on much of this work are available 
but have not been assessed for the purposes of this paper.  NTI’s own compilation of 
mineral occurrences and mineral potential on IOL is ongoing but at an early stage.  It is 
thus difficult to give even an approximate and preliminary assessment of the IOL parcels 
with significant uranium potential.  Nevertheless, we can say in a very general way that 
at least one parcel in the area of the Hornby Bay Basin and about ten in the area of the 
Thelon Basin can be considered to have a moderate to high potential for the discovery of 
unconformity-associated uranium deposits.  Other parcels, such as those in the Henik 
Lake area, may have some potential for the discovery of paleoplacer deposits, although 
exploration for these in not likely to occur in the near future. 
 
A comprehensive compilation and analysis of the uranium occurrences and potential on 
IOL, both Surface and Subsurface, should be carried out. 
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9.5.3 Exploration Trends in Canada 
 
According to the Natural Resources of Canada 2004 survey of uranium exploration, a 
major portion of worldwide uranium exploration continues to be undertaken in Canada, 
mainly in the Athabasca Basin of northern Saskatchewan. As the principal target for the 
discovery of high-grade, low-cost, unconformity-hosted uranium deposits, this region 
continues to attract significant international exploration investment.  The survey noted 
that the number of companies with major exploration programs in Canada is increasing 
as the uranium price rises.  In 2003, significant expenditures were devoted to advanced 
projects.  The top three operators, accounting for the majority of the $36 million 
expended that year were: Cameco Corporation, COGEMA Resources Inc. (CRI), and 
UEX Corporation.  Basic "grassroots" uranium exploration in Saskatchewan during the 
year amounted to some $13 million. 
 
Gandhi noted that the Canadian Shield has been a leading source of mineable uranium 
in the world primarily because of the paleoplacer and unconformity-associated deposits.   
He observed that the potential for other types of deposits must be weighed against the 
economically more attractive unconformity-associated deposits.  The main contender in 
the group of other deposit types is the IOCG type, for which limited exploration effort has 
so far been devoted.  
 
The doubling of the spot price for uranium over the past year has spurred exploration 
across the country, with extensive staking in some areas, including the Athabasca Basin.  
In Nunavut, the areas expected to receive most attention in the 2005 field season are 
the Thelon Basin and the Hornby Bay Basin.   

9.5.4 Analysis  
 
Unconformity-associated uranium deposits have moderate to very high grades of 
uranium compared to other types of deposit.  The high grade of these deposits has 
several implications: 
 

• the higher grade of the ore requires an increased level of safety precautions; 
• proportionately much smaller volumes of rock need to be mined, treated and 

exposed to the environment;  
• The higher grade of uranium ore will generate lower volumes of waste rock and 

mill tailings; 
• the mines have a relatively small footprint;  
• many deposits have a high gross value – worth billions of dollars – resulting in a 

potentially highly profitable operation; 
• this in turn allows for high royalty returns to the mineral owners (NTI or the 

Crown) and high taxes paid to both Nunavut and Canada; 
• this allows the operators to more easily meet stringent environmental controls 

and provide for very favourable socio-economic arrangements with local 
communities; 

• the mining of these deposits in preference to other types means that the impact 
on the environment is minimized and benefits are maximized. 
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9.6 Summary  
 
The Canadian Shield is one of the largest storehouses of mineable uranium resources in 
the world.  It has more than a million tonnes of the metal contained in known deposits of 
Proterozoic age.  Most of Canada’s resources are in paleoplacer and unconformity-
associated deposits, with the former occurring in the Elliot Lake area of Ontario and the 
latter occurring in the Athabasca Basin in Saskatchewan.  The latter is the world’s 
premier uranium district in the world because of the large quantities of high-grade 
resources of the unconformity-associated type.93

 
Unconformity-associated deposits are formed as a result of geological changes that 
occur close to major unconformities between older “basement” rocks and overlying 
younger undeformed sandstones of Proterozoic age.  These deposits constitute 
approximately 33% of the world’s (excluding Russia and China) uranium resources, 
including some of the largest and richest deposits.  The high-grade deposits are 
exceptionally valuable and profitable.   
 
There is an excellent potential for the discovery of uranium deposits of this type in two 
areas of Nunavut – the Thelon Basin near Baker Lake, and the Hornby Bay Basin south 
of Kugluktuk.  We caution, however, that in spite of the many geological similarities with 
Saskatchewan, the potential in Nunavut is very much unproven.     
 
We anticipate the immediate and continuing land acquisition and exploration for new 
deposits and recommend that NTI assess the potential of both “Subsurface” and 
“Surface” Inuit Owned Lands (IOL) for these very valuable deposits in order that it and 
the RIAs can better plan for the use of these lands. 
 

                                                 
93  Gandhi. 
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10 OWNERSHIP OF LAND AND MINERALS 
 

10.1 Introduction 
 
Concerns about uranium mining must take into account who owns and administers the 
land and minerals.  In this chapter, we review the ownership and administration and 
examine issues relating to these and the granting of rights to explore for and mine 
uranium.  Though most of the readers of this report will be very familiar with the 
information in the introductory sections, we believe it is useful for the benefit of other 
readers to set this out. 
 
The Nunavut Land Claims Agreement (NLCA) gave Inuit title to 356,000 square 
kilometres of land, called Inuit Owned Lands, or IOL.  There are 944 parcels of IOL 
where Inuit hold surface title only; NTI and the Regional Inuit Associations (RIAs) refer to 
these lands as “Surface IOL”.  The appropriate RIA holds title to Surface IOL on behalf of 
Inuit in that region and the Crown retains the mineral rights.  Inuit hold fee simple title 
including surface and mineral rights to the remaining 150 IOL parcels – referred to as 
“Subsurface IOL” – which make up about 2 percent of the land of Nunavut.  The 
appropriate RIA holds title to this land and NTI holds the mineral rights on behalf of all 
Inuit of Nunavut. 
 
For the purpose of acquiring mineral rights and gaining access to land to carry out 
mineral exploration and development in Nunavut, there are four possible situations: 
 

• Crown land.  For the approximately 82 percent of land in Nunavut in which both 
the minerals and the surface rights are held by the Crown, access remains as it 
was prior to the NLCA.  Both the mineral rights and land use activities are 
administered by INAC in Iqaluit.  Mineral rights are administered under the 
Canada Mining Regulations (CMR) and surface rights are administered under the 
Territorial Land Use Regulations (TLUR). 

 
• Surface IOL.  The mineral rights are held by the Crown and administered by 

INAC.  In order to enter the lands to exercise the mineral rights, however, 
permission in the form of a licence or lease must be obtained from the landowner 
– the appropriate RIA – before any work is carried out.  
 

• Subsurface IOL.  If there are no pre-existing rights held by third parties at the 
time the NLCA came into effect, mineral rights are administered by NTI.  NTI 
issues two forms of tenure: the “Exploration Agreement”(EA) and the “Production 
Lease” (PL).  As with Surface IOL, permission from the RIA is required before the 
holder of the rights can access the land. 
 

• “Grandfathered” Subsurface IOL.  This is a special circumstance of the preceding 
situation.  These areas are subject to pre-existing mineral rights that were in 
place before the NLCA came into effect, thus the rights are “grandfathered”.  The 
holder of the mineral rights can continue to have these administered by INAC 

 90



URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

under the CMR, even though NTI owns the minerals, or can choose to convert 
them to an EA or PL.  These now consist only of mining leases. 
 

10.2 Management of IOL  

10.2.1 NTI By-Laws and the Rules and Procedures 
 
Article 7.1 of NTI’s Consolidated By-Laws state: “Any Inuit Owned Lands vested or 
otherwise in control of Nunavut Tunngavik Incorporated or the Regional Inuit 
Associations shall be managed in accordance with such rules and procedures as are 
adopted from time to time by the Board of Directors, including any policies, rules and 
procedures allowing delegation of responsibilities to other Inuit organizations.” 
 
(Article 7.3 of the By-Laws sets a limit on NTI’s rights by stating that NTI shall not 
permanently alienate the title to IOL or “create an interest in Inuit Owned Lands that 
endures, with any period of renewal included, for more than one year” without the prior 
consent of the RIA with responsibility for those lands.) 
 
The Rules and Procedures for the Management of Inuit Owned Lands (the “Rules”) 
establish a comprehensive set of directions to guide NTI and RIA land administrations in 
the management of IOL94.  Amendments to the Rules are developed by the land 
management staff of NTI and the three RIAs and recommended by the Land Policy 
Advisory Committee (LPAC) to the NTI Board, which makes the final decision.  NTI and 
the RIAs manage IOL in accordance with the Rules.    
 
Subject to Sections 2.12.2 and 2.12.3 of the NLCA, all federal, territorial and local 
government laws apply to IOL.  The Rules and any decision made in accordance with 
them are subject to the provisions of the NLCA.  
 
The Rules state that the aim of Inuit land management is “to administer Inuit Owned 
Lands on behalf and for the benefit of all Inuit so as to promote the principles of self-
reliance and the cultural and social well-being of Inuit.  In order to benefit Inuit now and 
into the future, Inuit Owned Lands must be managed in such a way as to sustain and 
enhance the value of these lands.” 

10.2.2 Surface Rights 
 
In order to access any IOL parcel for mineral exploration and development, a person95 
must obtain a surface right from the RIA of the appropriate region.  The RIAs administer 
access through the issuance of land use licences and surface leases as well as other 
forms of authorization.  There are different classes of licences and leases, which depend 
on the type of activity to be carried out.  The same terms with respect to access apply 
whether the mineral rights for the land use activity are granted by INAC (under the 
Canada Mining Regulations) or by NTI under its agreements.   

                                                 
94 Although the Rules are a private internal NTI/RIA document, the information relating to exploration and 
mining has been compiled into a publicly available document called A Guide to Exploration and 
Development on Inuit Owned Lands. 
95 “Person” is used in the legal sense to mean an individual or a corporation. 
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Neither the Rules nor the licences and leases issued by the RIAs have any specific 
provisions for uranium and thorium.  Thus, the RIAs issue land use licences or leases for 
projects that may involve uranium exploration and, eventually, the mining of uranium 
deposits.  It should be noted that this is inconsistent with NTI’s current approach in 
granting mineral rights.  

10.2.3 Mineral Rights  
 
Under the deed by which Inuit hold title to IOL, for those lands described under 
19.2.1(a), that is, Subsurface IOL, the rights have been split into two groups of rights so 
that the RIAs hold title to the lands in fee simple and NTI holds the title to the “mines and 
minerals” within, upon and under those lands.  “Minerals” as defined in the NLCA does 
not exclude uranium and thorium.  Thus NTI holds the title to all minerals on Subsurface 
IOL, except for those that are defined as “specified substances”96, the title to which is 
retained by the RIAs. 
 
In the Rules, "minerals" is defined as “precious and base metals and other non-living, 
naturally occurring substances whether solid, liquid or gaseous, excluding water and 
specified substances, but including coal and petroleum”.  There are no special provisions 
relating to the granting of either mineral (subsurface) or surface rights with respect to the 
exploration for or mining of uranium and thorium.  In fact, “uranium” and “thorium” are not 
mentioned in the Rules97. 
 

10.3 Exclusion of Uranium from the Exploration Agreement  

10.3.1 Rights Granted under the Exploration Agreement 
 
In order to acquire exclusive rights for the purpose of exploring an area of Subsurface 
IOL, a person must apply to NTI98. There are two forms of mineral tenure that grant 
exclusive rights to minerals on Subsurface IOL: 
 

• the Inuit Owned Lands Mineral Exploration Agreement, referred to as the  
“Exploration Agreement”; and 

• the Inuit Owned Lands Mineral Production Lease, referred to as the 
“Production Lease”. 

 
As the terms imply, the Exploration Agreement grants the holder the right to carry out 
exploration and the Production Lease grants the holder the right to produce – that is, 
mine – minerals.  Most of the terms and conditions for subsurface rights99 will ordinarily 

                                                 
96 “Specified substances” is a special category of rocks and minerals which includes aggregate, construction 
materials and carving stone as well as other substances. 
97 The term “radioactive” is mentioned in one place in the Rules: the storage of any radioactive goods or 
materials requires a Class 3 commercial lease. 
98 A person may acquire a non-exclusive right to prospect for uranium by obtaining a land use licence from 
the RIA.  The licence does not grant any rights to the minerals. 
99 For our purposes, “subsurface rights” has essentially the same meaning as “mineral rights”. 
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be standard to all holders and areas100.  Nevertheless, NTI has the authority to set 
different terms and conditions and may, for example, negotiate the right to participate 
directly in projects on certain parcels of Subsurface IOL.  The Exploration Agreement 
and Production Lease are in the form of a contract between private parties and, once 
executed, their terms and conditions cannot be changed without the consent of both 
parties.   
 
In its Exploration Agreements and Production Leases, NTI uses a definition of “minerals” 
which is broadly similar to that in the Rules but adds “uranium and thorium” to the list of 
substances that are excluded from the “minerals” definition.   
 
This means that the exclusive rights that NTI assigns to third parties do not include the 
right to explore for and mine “uranium and thorium”.  This exclusion is not in accordance 
with the Rules and the NTI Board has never approved the exclusion of uranium and 
thorium from the definition of minerals.  It is our understanding that the exclusion was 
“inherited” from an informal convention in early Prospecting Licences and Concession 
Agreements.  For several years, it has been recognized that this was a matter that 
needed to be resolved.   
 
In this section, the discussion of mineral rights granted will refer mostly to those rights 
described in the Exploration Agreements101 that NTI enters into, not those in the Rules.  
While NTI clearly has the right to not grant mineral rights for uranium on Subsurface IOL, 
this results in missed opportunities to collect royalties from uranium production or to 
participate directly in this production.  This also creates considerable challenges – both 
technical and legal – in the administration of these rights with respect to other minerals.  
These challenges arise mainly as a consequence of the fact that uranium may be 
present in amounts ranging from trace or background amounts of a few ppm to the 
situation in which uranium may make up 20% of the rock in very high-grade ore.  We 
discuss these situations in the following sections. 

10.3.2 Uranium and the Meaning of “Mineral”  
 
As stated in the preceding section, in NTI’s Exploration Agreements there is an intent to 
exclude uranium and thorium as substances that may be explored for and mined.  (For 
the purposes of simplicity, although most of this discussion would also be applicable to 
thorium, we will limit our discussion mainly to uranium.) 
 
Uranium does not exist as a mineral on its own, as do gold and silver, for example.  It is 
combined in nature with other elements to form a wide variety of minerals.  These 
include minerals in which uranium is a necessary part of the description of that mineral – 
such as uraninite – and minerals in which it may occur as a minor component in varying 
amounts.  Similarly, the minerals in which it occurs may also be found in widely varying 
amounts in rocks.  It is thus not entirely clear what is intended by the exclusion of 
uranium in the definition of “minerals”.  
 
As an example of this uncertainty, if we take the most strict interpretation of the definition 
of “minerals”, it may be that, regardless of whether NTI has granted general mineral 
                                                 
100 NTI continuously upgrades and improves the standard form of its agreements. 
101 References to “Exploration Agreement” include the Production Lease, except where the meaning 
obviously indicates otherwise. 
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rights – the exclusive right to carry out exploration work on an area of IOL and remove 
reasonable quantities of minerals for testing purposes – to an area of IOL, NTI would 
continue to retain all of the “mineral rights” to all minerals of which the elements uranium 
and thorium are included.  This is, of course, entirely impractical since it is likely that at 
least very small amounts of these would be mined along with any other minerals and 
recovered as part of the product. 
 
This raises questions about how the mining of some elements, but not others, can be 
accomplished on a practical level.  It would seem that if NTI wishes to continue to 
exclude uranium and thorium as substances that can be explored for and mined, much 
more attention will have to be given to defining exactly what can be mined and in what 
amounts.  This will be a very difficult matter to work out on a technical basis. 
 
NTI and RIA land managers have previously recognized that there may be operating 
difficulties to resolve with respect to a mining operation that requires the removal of 
specified substances – the title to which rests with the RIAs.  If there is a third category 
of substances being mined but not included with the rights granted to the operator 
(Lessee) – those containing uranium and thorium – the difficulties would be significantly 
compounded.   

10.3.3 Right to “Remove, Work and Use” 
 

Although uranium is specifically excluded from the definition of minerals that may be 
explored for and mined, the model Exploration Agreement (s. 3.01) grants the holder the 
“right to remove, work and use Specified Substances…and other minerals…provided 
that such right of removal, working, use, entry or occupation is strictly incidental to the 
carrying out of Exploration Work…” The “other minerals” referred to above may include 
uranium and thorium and other substances excluded from the definition of “minerals”. 

 
The Production Lease has a similar clause (s. 6.09) that extends the “right to remove, 
work and use” such “other minerals” beyond the “carrying out of Exploration Work” to 
“exploring for, developing, mining, extracting, producing, or selling Minerals.” 
 
Under these provisions, an operator could presumably remove uranium that occurred not 
just at trace levels, but also uranium that was potentially of ore-grade, even if he had no 
right, or even any desire, to process and sell that uranium.   
 
We believe the described rights for the incidental use of “other minerals”, including 
uranium-bearing minerals, are absolutely required by the Lessee, who possibly would 
not otherwise be entitled to mine any rock that contains uranium, that is, essentially any 
rock.  Nevertheless, because NTI retains for itself the rights to uranium and thorium, for 
the Lessee to actually make use of its right to remove these substances for purposes 
incidental to its mining purposes may be technically and legally very challenging.  The 
situation raises many questions. 

 
One such question concerns the respective obligations of NTI and the Lessee with 
respect to uranium and thorium.  These substances would likely be identified during 
testing and assaying.   If they occur in significant amounts, the operator would be 
required under the legislation that applies to the mining of nuclear substances – 
especially the Nuclear Safety and Control Act – to comply with the regulations with 
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respect to mining and disposing of these.  Thus, the Lessee (operator) would be 
required to process the rock containing the uranium and separate it into a concentrate 
form.  We believe that the regulators (CNSC) would require this in spite of the fact that 
NTI has not granted the operator the right to do so.  However, as NTI still owns the 
uranium102, this raises the question of who has the responsibility for it – NTI or the 
operator.  Questions of liability with respect to this continued ownership of the rights to 
the uranium must be addressed if NTI concludes that it wishes to continue to exclude the 
mining of uranium and thorium under its agreements. 

 
Further, while the Production Lease allows the Lessee to “remove, work and use” 
uranium mined in an “incidental” manner, there is no provision for the Lessee to sell it or 
any requirement to pay NTI a royalty if he were to sell it.  It would appear that NTI and 
the Lessee would have to enter into an agreement with respect to the processing and 
sale of such uranium and the royalty attributable to such sale.  

10.3.4 Uranium as a Co-Product  
 
Uranium may be only one of several valuable products in a mineral deposit.  The 
Olympic Dam deposit in Australia – mined for copper, gold, silver and uranium – is an 
example of such a deposit.  There is a deposit near Great Bear Lake which has many 
similarities to this deposit and similar deposits could occur in Nunavut.  Furthermore, as 
described in Chapter 8, uranium is also commonly associated with gold in paleoplacer 
deposits and with other elements in a variety of other deposit types. 
 
The current exclusion of uranium and thorium from NTI’s Exploration Agreements may 
result in a situation in which a deposit of copper and gold could not be mined because 
the deposit also contained a small amount – say 0.05% – of uranium, which could not 
easily be separated from the other commodities during the mining process.  Thus, the 
mine might not be able to proceed.  Perhaps the economics of the proposed operation 
would be such that – as with the case of the Olympic Dam mine – the value of the 
uranium content makes the difference between an economic operation and an 
uneconomic one.  Without the uranium, the other commodities would not be mined and 
the project would not go ahead and the economic opportunities of the project would be 
lost. 

10.3.5 NTI Participation in Mining 
 
All of the Exploration Agreements that NTI has entered into over the past two years 
provide for NTI to have the option to participate directly in exploration and mining carried 
out under the agreements. 
 
If NTI adopts a position that it will permit the exploration for and mining of uranium under 
its agreements, it should consider a requirement that it must have the right to acquire a 
participating interest in all uranium mining projects.  NTI should also examine the 
possibility of requiring an enhanced royalty with respect to a uranium project. 
 

                                                 
102 It acquired these rights through the NLCA and has not granted them to any other party. 
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10.4 Uranium Occurrences and Deposits on IOL  

10.4.1 Selection of IOL Parcels 
 
In almost all instances where Inuit selected parcels of Subsurface IOL, they did so 
primarily because of the mineral potential of the parcels.  In some instances, parcels of 
Surface IOL were also selected for this reason.  Inuit wished to have the opportunity to 
realize the potential economic benefit from mining on these parcels.  The exceptions to 
this general rule include those very few parcels, such as that comprising Marble Island, 
that were selected to ensure that no development could take place.  In the case of the 
Kiggavik-Sissons area, as discussed in the following section, there was also a desire to 
have some control over the development of the deposits. 
 
Although NTI has not yet carried out a complete analysis of the uranium potential of all 
IOL, we can assume that many of the parcels which overlie the Thelon and Hornby Bay 
Basins – particularly Subsurface IOL – were selected mainly for their uranium potential.  
Thus, many of the known uranium occurrences in these areas are on IOL, as shown on 
the NORMIN database.  NTI does not currently have any Exploration Agreements in 
these areas of uranium occurrences, although there are a few grandfathered mining 
leases; there are also agreements on nearby parcels.   
 
The compilation and review recommended in subsection 9.4.2 would allow NTI the 
opportunity – should it wish to grant the exploration and mining rights to uranium – to 
promote the uranium potential of these parcels and to obtain the most favourable terms, 
possibly including an enhanced royalty and the right to a significant participating interest. 

10.4.2 Kiggavik-Sissons Deposits 
 
At around the same time as public hearings were held at Baker Lake to determine the 
fate of the proposed Kiggavik uranium mining project (described in Chapter 13), Inuit 
were involved in negotiations with the Federal Government to select the lands that Inuit 
would own in the Kivalliq (Keewatin) region.   
 
Inuit negotiators representing the Tungavik Federation of Nunavut (TFN) and four 
communities – Repulse Bay, Coral Harbour, Chesterfield Inlet and Baker Lake – reached 
an agreement with the Federal Government with respect to the ownership of IOL.  A 
communiqué issued March 12, 1991 stated: “Paul Quassa, President of TFN noted that 
this land includes known uranium reserves and areas containing gold and base metal 
occurrences considered to have “high” economic potential.”  The communiqué goes on 
to say, “…negotiations confirmed that Inuit will own in fee simple mineral block #31 
[parcel BL-22], containing five (5) leases.  The area covered under these leases [Andrew 
Lake and End Grid deposits] includes approximately 50% of the known uranium reserves 
that may be developed at the Kiggavik site.  Inuit of Baker Lake have long expressed 
their environmental concerns about this proposed project, which was subject to a 
plebiscite last year [March, 1990] by all Baker Lake residents.  The Baker Lake 
delegates to the land ownership negotiations felt strongly that they should be involved in 
the management of the site, should it be developed.”  The communiqué quotes Michael 
Amaroq, a Baker Lake delegate: “We continue to have grave concerns about uranium 
mining and are convinced that by owning a portion of the Kiggavik site, we will be 
involved in the management of a mine, should it be developed in the future.  This will 
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enable Inuit to monitor, on a first hand basis, the Kiggavik production proposal, and the 
technical advancements in mining and milling uranium, and disposing of wastes.”  In this 
land selection process, Inuit also selected a number of other parcels thought to have 
some uranium potential.  These include both Surface and Subsurface IOL.   
 
In addition to the opportunities for Inuit to be involved in the environmental assessment 
process, the ownership of land underlying some of the deposits (Andrew Lake and End 
Grid) would allow Inuit to establish terms relating to mine safety, environmental 
protection, and socio-economic matters through surface leases and the IIBA, both of 
which would be negotiated with the Kivalliq Inuit Association.   
 
As the mineral rights to parcel BL-22 are administered by INAC under a “grandfathering” 
arrangement (the entire parcel is covered by mining leases) Inuit would have little 
opportunity to influence these matters through NTI’s ownership of the minerals.  Inuit 
would, however, as the owners of the minerals on this parcel, receive all of the royalty 
from any uranium production from parcel BL-22.  
 

10.5 Crown Mineral Rights 
 
The Canada Mining Regulations (CMR), under the Territorial Lands Act, governs the 
rights to minerals on lands for which the Crown owns the minerals.  This includes both 
Crown land and Surface IOL.  In addition, for those areas of Subsurface IOL in which 
there are grandfathered mineral rights held by third parties, those rights continue to be 
administered by INAC under the CMR.  INAC remits to NTI all lease and royalty 
payments which it receives with respect to these mineral rights.  INAC administers the 
CMR through its Iqaluit office, with the exception of some “headquarters” functions, such 
as the administration of royalties, which are done in Ottawa.   
 
The CMR provide exclusive rights to explore for minerals through prospecting permits 
and claims; rights to mine are conveyed by the mining lease.  As defined in the CMR, the 
term “minerals” does not exclude uranium and thorium.  Thus, minerals containing 
uranium and thorium are treated the same as all other minerals for tenure purposes.   
 
Where INAC administers grandfathered mineral rights on Subsurface IOL or administers 
Crown mineral rights on Surface IOL, these rights also include the right to mine uranium 
and thorium.  The RIAs can be directly involved in such exploration and mining projects 
through the terms and conditions they attach to surface rights and, if applicable, through 
IIBAs. 
 
Many of the uranium occurrences and deposits in Nunavut – including the Kiggavik 
deposit – are on Crown land.  In this situation, in which the Crown holds title to both the 
land and the minerals – neither NTI nor the RIAs have any direct rights to prohibit 
uranium mining. 
 

10.6 Conflicts between Rights to Lands and Minerals 

10.6.1 Mineral Tenure Certainty 
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Exploration rights granted under both NTI’s Exploration Agreement and under the CMR 
allow the holder to obtain the right to mine a deposit, subject to regulatory approvals.  
Thus, once the right to explore has been granted, the right to mine cannot be withheld 
under either NTI’s agreements or the CMR.  Under both these regimes there is a high 
level of certainty with respect to the right to mine a deposit. 
 
The situation with respect to access provided through surface rights is not, however, so 
clear.  If the project is on Crown land, INAC would grant a surface right to mine the 
deposit.  If the project is on IOL, the surface right must be obtained from the RIA.  The 
current level of uncertainty with respect to the position of NTI and the RIAs on uranium 
mining creates concern.  We believe that it would be highly inappropriate for an RIA to 
allow access to an IOL parcel for the purpose of exploration, but then to prohibit access 
when a proponent wishes to develop a mine.  Such a move would certainly be 
challenged in the courts and, regardless of the outcome of that process, would result in a 
serious loss of confidence in Nunavut among mining investors, with a corresponding 
serious negative impact on investment.   
 
For these reasons, there must be a high level of certainty with respect to the mineral 
rights that are granted by INAC and by NTI and, perhaps more significantly in this 
discussion, with respect to the surface rights that are granted by the RIAs so that a 
proponent may have access to IOL for the purpose of mining.  

10.6.2 Conflicts on Surface IOL 
 
Where mineral rights are owned by or administered by the Crown, provided the holder 
complies with all regulations, including any applicable land use plan, it may be difficult or 
impossible for the RIA to prohibit the exploration for and mining of uranium.  This 
situation may apply, for instance, to parcel BL-22 for which the mineral rights are held as 
leases under the CMR. 
 
Paragraph 19.2.1(b) of the NLCA, in describing the title to lands Inuit refer to as Surface 
IOL, calls it “fee simple saving and excepting the mines and minerals that may be found 
to exist within, upon or under such lands, together with the right to work the same…”.  In 
other words, the right to work the minerals is part of the title to the minerals.  This title is 
held by the Crown, which may grant exploration and mining rights.  

 
If the holder of such mineral rights provided under the CMR is unable to obtain surface 
rights from the RIA in order to “work” the mines and minerals, or if the two parties are 
unable to agree on the terms and conditions for such rights, under section 21.7.11 of the 
NLCA the “operator” may apply to the Nunavut Surface Rights Tribunal for an entry 
order.  The provisions of sections 21.7.11 to 21.7.15 and Part 8 of Article 21 of the NLCA 
provide further details on this issue, as does the recently enacted Nunavut Waters and 
Surface Rights Tribunal Act.  We believe that the Tribunal would establish terms and 
conditions that would take into account the concerns of the RIAs while still allowing the 
project to proceed.   
 
Regardless of the legal remedies available to gain access to their mineral properties for 
exploration and mining, it is clearly in the interests of the company carrying out the work 
to have the support of NTI, the appropriate RIA, and a majority of the members of the 
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local community.  Most companies would make a concerted effort to obtain this support 
and would be unlikely to proceed without it. 

10.6.3 Conflicts on Subsurface IOL  
 
The holder of mineral rights has a right under common law to have access to the 
minerals in order to work them.  Otherwise, the mineral rights would have no value if the 
minerals cannot be “worked”.   
 
Although all of the title to these lands – both surface and mineral – is owned by Inuit, 
there is a small possibility of conflict between the rights granted by NTI with respect to 
the minerals on an IOL parcel and the access rights granted by the RIA with respect to 
that same land.  The mineral rights granted to the holder by NTI require that the consent 
of the RIA be obtained in order for the holder to gain access to the land.   
 
Nevertheless, as stated in subsection 10.2.1, NTI’s By-Laws also require the prior 
consent of the RIA before NTI enters into an agreement.  It is unclear how either NTI or 
the holder of the rights granted by NTI would proceed if the holder were unable to obtain 
a surface right.  Unlike the situation with respect to Surface IOL, there are no provisions 
in the NLCA for the resolution of such a situation.  This should be reviewed and 
appropriate changes made to the Rules. 
 

10.7 Analysis of Options  
 
We have identified four options that NTI and the RIAs may wish to adopt with respect to 
uranium exploration and mining on IOL: 
  

1. Uranium exploration and mining will be permitted on IOL under the same terms 
and conditions that apply to all other minerals. 

2. Uranium exploration and mining will be permitted on IOL, but specific land use 
terms and conditions for surface rights and, if deemed useful, special terms for 
subsurface rights will apply to activities involving uranium exploration and mining. 

3. Exploration for and mining of uranium will not be permitted under the Exploration 
Agreement and Production Lease; however, no restrictions will apply to surface 
rights granted by the RIAs in  respect to mineral rights under the CMR, whether 
on Surface IOL or grandfathered Subsurface IOL. 

4. The exploration for and mining of uranium on all IOL, both Surface and 
Subsurface, regardless of whether the mineral rights are granted under the CMR, 
will not be permitted.  

 
The implications of the four options with respect to the administration of surface and 
mineral rights are described.  The selection of the preferred option should, of course, be 
consistent with NTI’s overall policy with respect to uranium mining in Nunavut. 
 
 
 
Option 1.   
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It is technically and legally simple and administratively efficient to not distinguish uranium 
and thorium from other minerals.  For the purposes of exploration and mining on 
Subsurface IOL, uranium would be treated like any other commodity.  This means that 
the current definition of minerals in the Rules can remain unchanged and NTI would 
amend the definition of mineral in its existing and model Exploration Agreements and 
Production Leases so as to not exclude uranium and thorium.   
 
For the purposes of screening and regulating exploration and mining projects, the 
regulatory agencies will deal with the special characteristics of uranium.  This means that 
the requirements in the Regional Land Use Plans must be implemented.  Each individual 
exploration or mining project will be subject to the full regulatory process, including 
community consultation.  If there are important safety or environmental concerns, these 
will be dealt with during the screening and review processes.   
 
Option 2.  
 
In addition to the measures required to implement option 1, terms that are attached to 
the surface right may be amended to include special provisions to deal with concerns 
relating to uranium.  A process for developing these is discussed in the following section.   
NTI may also wish to consider a special royalty and the requirement for NTI participation 
in uranium mining projects carried out under its agreements so that it obtains the 
maximum benefit from this activity 
 
Option 3.  
 
If NTI elects to formalize the current process of excluding uranium exploration and 
mining under its Exploration Agreements and Production Leases, it must amend the 
Rules.  The difficult challenge will be how to deal with the “incidental” mining of uranium 
so as to allow the operator to carry out his work of mining other minerals. 
 
If the intent of the restriction is to disallow the mining and processing of uranium where 
uranium is the major commodity, or at the least a co-product, then specific limits would 
have to be set on the maximum allowable percentage of uranium in the ore for the 
operation to be considered “uranium mining”.  If the limit were, say 0.05% uranium103, 
then any ore of any type that had a uranium content below that limit could be mined and 
any ore that had a uranium content above that limit could not.  This establishment of an 
arbitrary limit raises issues of fairness and practicality. 
 
An alternate approach that does not involve the complexities of “separating” uranium 
from other minerals would be to not exclude uranium from Exploration Agreements, but 
instead to close to exploration for all minerals those Subsurface IOL parcels that have a 
significant potential for the occurrence of uranium.  This would greatly reduce – but not 
completely eliminate – the likelihood that uranium deposits would be found and mined on 
Subsurface IOL.  Of course, this has the negative consequence of “throwing away” the 
potential for the development of all other minerals on these parcels. It also will have no 
effect on uranium mining on Crown land and Surface IOL. 
 
Option 4.   
 
                                                 
103 the limit British Columbia used when it had a moratorium on uranium mining from 1980 – 1987. 
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This will require NTI to make all of the changes identified in option 3 and in addition to 
attempt to make changes to the surface rights that allow access to minerals 
administered under the CMR.  Major changes to the CMR and possibly other federal 
legislation and regulation would also be required.  This option will be very difficult to 
implement. 

10.8 Terms and Conditions for IOL 
 
Regardless of the position that NTI adopts with respect to uranium mining, it may 
nevertheless continue to be allowed on Crown land and on all other areas where mineral 
rights are administered by INAC, including Surface IOL.  The Rules currently have no 
specific terms and conditions relating to the exploration for and mining of uranium – 
either with respect to surface or subsurface rights.  We recommend that terms and 
conditions be developed and incorporated into land use licences and leases.  A review 
of conditions currently attached to land leases in Saskatchewan would be a good 
starting point for this exercise.  We suggest that guidance on these matters also be 
sought from the Nuclear Safety and Control Act and related Acts and Regulations under 
all these Acts as well as from procedures used by the major uranium mining companies.   
 
NTI may also wish to develop special terms and conditions to be incorporated into its 
subsurface agreements, should it decide to grant exploration rights with respect to 
uranium.   
 

10.9 Summary 
 
Inuit selected parcels of IOL in areas with uranium potential in order to obtain the 
benefits of future uranium mining and to be involved in the management of this mining.  
The Rules and Procedures for the Management of Inuit Owned Lands (the “Rules”) 
establish a comprehensive set of directions to guide NTI and RIA land administrations in 
the management of IOL104.  The Rules do not have any restrictions pertaining strictly to 
uranium and thorium, either with respect to surface rights or to subsurface (mineral) 
rights. 
 
However, under the agreements that NTI enters into with respect to mineral rights on 
Subsurface IOL, NTI currently excludes the right to explore for and mine uranium and 
thorium.  As a result, there are two classes of minerals (as well as specified 
substances105) under NTI’s Exploration Agreement and Production Lease: those 
substances for which NTI gives the rights to explore and mine, and those substances 
containing uranium and thorium, for which NTI retains all the rights.  Unfortunately the 
separation of this second group of minerals from those in the first category is – because 
of technical and legal complexities – not readily done. 
 
As for Surface IOL, it is our understanding that the RIAs are obligated to issue access 
rights for the purpose of uranium exploration and mining to a person who holds mineral 

                                                 
104 Although the Rules are a private internal NTI/RIA document, the information relating to exploration and 
mining has been compiled into a publicly available document called A Guide to Exploration and 
Development on Inuit Owned Lands. 
105 The rights to mine these are reserved to the RIA along with the fee simple title. 
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rights granted under the CMR.  The NLCA provides for arbitration in the event the 
person is unable to obtain such rights from the RIA in order to “work” the minerals.  
Unfortunately, there is no arbitration process for similar situations on Subsurface IOL 
where NTI has granted mineral rights – a situation that is not unique to considerations of 
uranium exploration and mining, but that should, nevertheless, be rectified. 
 
We have identified four options that NTI and the RIAs may wish to adopt with respect to 
uranium exploration and mining on IOL and have examined some of the implications of 
these with respect to the administration of surface and mineral rights.  We feel strongly, 
however, that NTI should adopt a general approach that applies to all lands in Nunavut, 
not just to IOL, and that the position of NTI and the RIAs with respect to IOL should be 
consistent with this overall approach. 
 
In this chapter we have discussed the technical and legal difficulties of trying to 
implement a prohibition on uranium mining.  The other aspect of such a decision is the 
opportunities that would be lost as a result of the closing of the lands to uranium mining.  
In Chapter 11, we examine the potential revenues and other economic opportunities that 
would be affected by such a decision. 
 
If NTI adopts a position that it will permit the exploration for and mining of uranium under 
its agreements, it should consider a requirement that it must have the right to acquire a 
participating interest in all uranium mining projects.  NTI should also examine the 
possibility of requiring an enhanced royalty with respect to a uranium project. 
 
Finally, regardless of the position that NTI adopts with respect to uranium mining, it may 
nevertheless continue to be allowed on Crown land and on all other areas where mineral 
rights are administered by INAC, including Surface IOL.  The Rules currently have no 
specific terms and conditions relating to the exploration for and mining of uranium – 
either with respect to surface or subsurface rights.  We recommend that terms and 
conditions be developed and incorporated into land use licences and leases.   
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11 POTENTIAL BENEFITS OF URANIUM MINING 
 

11.1 Introduction 
 
Uranium deposits – especially those of the unconformity-associated type – can be very 
valuable, comparing with diamond mines in terms of their value.  Many are multi-billion 
dollar deposits.  The benefits from uranium mining to Nunavut, both in terms of royalties 
and taxes and in other benefits such as jobs and many spin-off activities could be 
tremendous.  In this chapter, we will look in more detail at some of these potential 
benefits of uranium mining in Nunavut. 
 

11.2 Benefits from Exploration 
 
In addition to the benefits derived from mining operations, since the 1970s Inuit have 
benefited through seasonal employment, contracting and the supply of goods and 
services related to mineral exploration for various commodities.  Several communities in 
all three regions have participated.  Residents of Baker Lake and other communities in 
the Kivalliq region as well as Kitikmeot communities such as Kugluktuk and Cambridge 
Bay are the most likely recipients of future opportunities related to exploration for 
uranium. 
 
Although we do not have figures identifying the magnitude of the benefits from previous 
uranium exploration, the Meliadine gold project near Rankin Inlet provides an example of 
the level of local benefits to be derived from exploration projects.  According to Sherlock 
et al106, between 1995 and 2000, “WMC International Limited spent $47.3 million on 
exploration at Meliadine of which approximately $6.4 million (13.5%) remained in the 
community, mainly through direct employment and expediting…”.  We believe that, with 
the current limited capacity of the communities to supply goods and services related to 
exploration, it is reasonable to expect that up to 20 percent of the expenditures of an 
exploration program could remain in the communities.  As capacity to supply the more 
costly services – such as aircraft support and diamond drilling – improves, the local 
communities and the region should retain a larger portion of the total expenditures. 
 

11.3 Royalties   

11.3.1 Introduction 
 
Royalties are paid by the mine operator on all production of minerals carried out in 
Nunavut, whether on Crown land or on IOL.  For operations on Crown land and Surface 
IOL, the Crown owns the minerals and administers mining under the Canada Mining 
                                                 
106 Ross Sherlock, David Scott, Gordon MacKay, and Wayne Johnson; Sustainable Development in 
Nunavut: the Role of Geoscience; Explor. Mining Geol., vol. 12, Nos. 1-4, pp. 19-27, 2003.  
106 If devolution of the management of mineral rights to Nunavut occurs, royalties would be paid to the 
Government of Nunavut. 
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Regulations (CMR).  The CMR provides for the payment of a royalty on the net profits 
from a mining operation at levels ranging from 5% to 14% for various levels of net profits, 
with the maximum overall royalty capped at 13%.  As described in subsection 11.3.4, 
some of this royalty would be paid to Nunavut Trust on behalf of all Inuit. 
 
Inuit receive all the royalty from mining operations on Subsurface IOL.  For an operation 
on grandfathered mining leases on Subsurface IOL, the mineral rights are administered 
under the CMR, but all royalty collected by INAC is remitted to NTI on behalf of all Inuit.  
If mining on Subsurface IOL is carried out under an agreement between NTI and the 
operator, NTI administers the royalty and receives all royalty payments, as described in 
the following section. 

11.3.2 Royalties under NTI’s Agreements 
 
The greatest potential for Inuit to realize revenue from mining in Nunavut lies in the 
development of mining operations on Subsurface IOL. If uranium mining were to be 
carried out under an NTI Exploration Agreement/Production Lease – which is currently 
not allowed – the operation would be subject to NTI’s standard royalty. 
 
Minerals produced under NTI’s Production Lease are subject to a royalty of 12% of the 
net profits.  Most royalties allow the deduction of all expenses, thus resulting in a 
situation in which no royalty is payable in the early years of an operation during which 
the costs of building the mine are being paid off.  NTI’s royalty, however, caps the 
expenditures that can be deducted against revenue at 85% of the gross revenue each 
year, thus assuring a minimum annual royalty to NTI equivalent to 1.8% (12% of 15%) of 
the revenue received by the operation. 
 
In order to compare the effect of its royalty with that of the CMR and other jurisdictions, 
NTI has developed economic models for high- and low-profit gold and base-metal 
(mostly copper, zinc and lead) mines.  Under the mining scenarios (including various life-
of-mine, cost and price assumptions) that NTI used as “typical”, lower profit gold and 
base-metal mines both paid royalties of between $35 and $40 million over the mine life; 
the higher profit base-metal mine paid $80 - $85 million; and the higher profit gold mine 
paid $85 - $90 million in royalties to NTI.  (It should be noted that these models were 
developed primarily for the purpose of comparing the effectiveness of different royalty 
scenarios and may not accurately reflect the current economics of mining in Nunavut.)   
 
Although NTI has not yet developed economic models for uranium or diamond deposits, 
we assume that the royalties paid to NTI for operations which mine uranium would be at 
least comparable to those for the high-profit mines described above, that is $80 to $90 
million.  For high-grade uranium deposits, the royalties may be many times higher than 
these amounts, that is in the hundreds of millions of dollars, as described later in this 
chapter for the McArthur River and Cigar Lake mines. 
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11.3.3 Royalties under the CMR 
 
As NTI did for the royalty under its mining regime, the government of the Northwest 
Territories has developed a series of economic models (Bullen, 2003107) for different 
commodities which, although hypothetical, reflect the economic conditions faced by the 
mining industry in Nunavut.  These models are useful for predicting, in a general way, 
what royalties may be realized from the development of different mining operations.   
 
Sherlock et al108 summarized the results of the economic modeling:  “Models for four 
deposit types have been developed; these include diamonds, high-grade base metals, 
low-grade base metals, and gold.  Although based on the Northwest Territories tax 
regime and royalties established by the CMR, the results are comparable to [what would 
be expected for] similar deposits in Nunavut. The economics of the diamond deposits 
are very robust, influenced somewhat by the world-class Ekati and Diavik operations in 
the Northwest Territories.  Based on this model, royalties in excess of $600 million over 
a 25 year mine life are possible.  Gold operations are somewhat smaller but could 
provide about $60 million over a 15-year mine life.  Similarly, a base metal operation 
could provide $20-25 million in royalties over a 20-year mine life.  These are significant 
revenue sources, particularly in light of the small population base of Nunavut.”  
 
Although these projections are somewhat less optimistic than those made by NTI, both 
sets of calculations do nevertheless provide a general guide to the order of royalty to be 
received form a gold or base-mining operation: between $20 and $90 million, depending 
of course on the profitability of the mine, with the gold operations more profitable, hence 
paying more revenue than the base-mining ones.   

11.3.4 Royalty under Article 25 of the NLCA 
 
The NLCA provides for Inuit to share a portion of the royalties collected from mining 
operations carried out on Crown land and Surface IOL under the CMR.  For these 
operations, the federal government will pay to Nunavut Trust every year 50% of the first 
$2 million collected in royalties from all mining operations in Nunavut and 5% of any 
additional royalties.  Consequently, any mineral deposit developed in Nunavut will 
provide some level of royalties to NTI, either through direct royalty payments from 
operations developed on Subsurface IOL or through Nunavut Trust with respect to 
royalty sharing from operations under the CMR.  
 
For most of the years since the signing of the NLCA in 1993, Inuit (through the Nunavut 
Trust) have received a total of approximately $1M each year from the operation of the 
three mines that operated in Nunavut and, for a short period, from oil production from 
Bent Horn. 
 
Consequently the establishment of mining activities in Nunavut is an important future 
source of revenue for beneficiaries of the NLCA. These revenues can be reinvested in 
the communities and directly affect the quality of life for many Nunavummiut, even 
without their direct participation in exploration or mining projects.   

                                                 
107 Bullen, W. and Zhang, J.; 2003; The economics of mining projects in the Canadian Arctic. In 
Proceedings, Seventh International Symposium on Mining in the Arctic; CIMM, pp. 3-18. 
108 Sherlock et al, ibid.   
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11.3.5 Royalties from Two Saskatchewan Mines 
 
It is useful to compare the above estimates for gold and base-metal mines in Nunavut 
with the royalty expected from two uranium mines in Saskatchewan – the McArthur River 
mine, which went into production in 1999, and the Cigar Lake mine, scheduled for 
production in 2007.   
 
According to the 1997 report of the Joint Panel, for McArthur River (including the Key 
Lake mill), the operator Cameco expects to pay $677 million (in 1995 dollars)109 in 
royalties over the life of the mine.  In the 1997 report of the Joint Panel, for the Cigar 
Lake uranium mine, estimates of the royalty to be paid to the Saskatchewan government 
range from $439 to $949 million over the life of the mine.  We note that these two mines 
are exceptionally high-grade, thus will be very profitable over many years.  Not many 
mines are likely to achieve these levels of profitability or pay these amounts of royalty.   
We also point out that profitability, hence the amount of royalty paid, is determined to a 
large extent by the selling price of the product – yellowcake – and that although it is 
impossible to predict this with any accuracy, this price has increased significantly since 
the Panel reports were written and is projected to increase further. 
 

11.4 Taxes to Government 

11.4.1 Introduction 
 
Another important “benefit” of mining is taxes.  (Of course, this depends on whether you 
are paying them or collecting them.)  NTI’s economic modeling shows that for its four 
models, the territorial government will collect in income and capital tax an amount 
approximately (i.e. within about 30%) the same (in current dollars) as the royalty payable 
to NTI or DIAND under their respective regimes.  This revenue will help to improve the 
living standard of Nunavummiut through improved health care, education and housing, 
as well as in many other areas.  In addition, the federal government will collect 
approximately twice the amount of the territorial tax in the form of income tax and large 
corporation tax.  We assume that some of this federal tax will, directly or indirectly, find 
its way to Nunavut and improve the lives of Nunavummiut.  

11.4.2 The Saskatchewan Example 
 
The Panel reports also give estimates of taxes to be received by both levels of 
government for the two uranium mines.  For the McArthur River project (including the 
Key Lake mill), the Panel report gives the following estimates (mid-price scenario) of all 
forms of taxes (except royalty) to be received by government: $842 million in provincial 
taxes, and $953 million in Federal taxes, for a total of nearly $1.8 billion. 
 
For the Cigar Lake project, the estimates are as follows: $156 to $491 million in 
provincial taxes (plus capital taxes), and $665 million in Federal taxes, the major portion 
of which comes from employees’ payroll taxes.  It should be noted that the 
provincial/Federal split in Saskatchewan would not be exactly the same as the 

                                                 
109 We believe this estimate may have since been increased. 
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Territorial/Federal split in Nunavut and again, we point out that these two mines are 
highly profitable and that not all uranium mines would be expected to pay this level of 
taxes. 
 

11.5 Socio-Economic Benefits 

11.5.1 Introduction 
 
The NLCA provides for consultation and negotiation on socio-economic and many other 
matters related to mining in Nunavut, whether on IOL or Crown land.  Articles 26 and 27 
deal with these matters.  We also present examples from Saskatchewan to indicate the 
type of socio-economic benefits that may flow from a uranium mining operation. 

11.5.2 Impact and Benefits Agreements  
 
Article 26 of the NLCA specifies that an Inuit Impact and Benefit Agreement (IIBA) be 
negotiated for a “Major Development Project” (MDP).  The definition of MDP includes “a 
project involving the development or exploitation, but not the exploration, of resources 
wholly or partly under Inuit Owned Lands”.  An MDP must also entail more than 200 
person years of employment or capital costs of more than $35 million within the Nunavut 
Settlement Area during any five year period.   

 
Although the NLCA does not explicitly state what matters must be negotiated, IIBAs may 
include “any matter connected with the project that could have a detrimental impact on 
Inuit or that could reasonably confer a benefit on Inuit”.  Schedule 26-1 lists matters 
considered “appropriate for negotiation and inclusion within an IIBA” and Section 26.3.3 
presents a set of principles to guide the negotiation and arbitration of IIBAs.  These 
include “promoting Inuit cultural goals” and “achieving a standard of living among Inuit” 
equal to that of other Canadians.   
 
Although Schedule 26-1 includes “particularly important environmental concerns and 
disruption of wildlife…” as appropriate for inclusion in an IIBA, such concerns have – in 
the two IIBAs negotiated in Nunavut to date – been limited to setting out five basic 
principles for the abandonment and reclamation of the mine site and agreement that 
such abandonment and reclamation will be carried out in accordance with the terms of 
land use licences, surface leases and water permits applicable to the site.   

11.5.3 Developments on Crown Land  
 
If the project is on Crown land, Section 27.2.1 of the NLCA states that prior to “the initial 
exercise of rights in respect of development or production of resources other than 
petroleum on Crown lands”, the proponent must consult with the DIO – in this case, NTI 
– with respect to a list of matters contained in Schedule 27-1.  This list is similar to, but 
less comprehensive than, the list in Schedule 26-1 that applies to an IIBA.  As there has 
been no new development or production on Crown lands since the NLCA came into 
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force110, however, this requirement has not yet been invoked and it is unclear how it will 
be implemented.  

11.5.4 The Saskatchewan Example 
 
For the McArthur River mine, the 1997 Panel report noted that, “almost two decades111 
of steady work would be available for about 520 - 530 people”.  For Cigar Lake, 
according to the 1997 Panel report “The Cigar Lake Project would provide work for 
approximately 270 persons during the development phase (about 2 years) and employ 
about 200 workers for the operational phase (about 40 years).  An additional 350 
persons would be needed for a short time to complete the expansion of the mill facilities 
at McClean Lake.  Also, the employment life of the 132-person workforce at the mill 
would be extended by 25 years112.”  The Panel recommended that approval to proceed 
with the Cigar Lake project should be granted only with the condition that the proponent 
maintain a minimum of 50 percent northern participation in its workforce at all times and 
that this employment objective be increased by 1 percent per year until it reaches at 
least 67 percent.  Given the much lower population density and workforce in Nunavut, 
these goals would not likely be achievable until more advanced stages of any new mine 
in Nunavut. 
 
In Chapter 8, we described some of the measures employed in Northern Saskatchewan 
to develop and implement a comprehensive education and training plan, to take several 
other steps to maximize opportunities for residents of the area, and to involve these 
residents in decision-making with respect to all aspects of the operation.  Northerners in 
Saskatchewan have taken full advantage of the opportunities presented by uranium 
mining and have started many new businesses in fields such as environmental 
consulting, trucking, catering, and construction. 

11.5.5 Other Benefits 
 
There will be other benefits from any mining project in addition to those described above.  
These include surface lease rentals for operations on IOL and fees and rentals received 
by NTI for operations under its agreements.  In addition to the benefits from the mining 
operation, there will be employment, education and training opportunities, and many 
business and contracting possibilities during the exploration phase that may run for 
many years. 

11.6 Summary 
 
Very significant revenues from taxes and royalties could flow directly or indirectly from 
any uranium mining operation in Nunavut.  Based on economic modeling carried out 
separately by NTI and the Government of the NWT for gold and base-metal mines, a 
high-profit mining operation would be expected to pay royalties of up to $80-90 million, 
and for very rich orebodies possibly several times that amount, over the life of the mine.  
If the mine is on Subsurface IOL, the royalty would be paid to NTI.  The Territorial 
                                                 
110 Although the Jericho project technically qualifies, Tahera agreed to enter into an IIBA. 
111 We believe the mine life has since been extended. 
112 Although, we expect that these figures would have been revised since this report was presented, we do 
not have more up-to-date figures. 
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government would receive approximately the same amount in taxes and the Federal 
government would receive approximately twice this amount.  Such a project would also 
provide decades of steady, well-paid work for hundreds of employees. 
 
For the McArthur River Mine in Saskatchewan, the total government revenues in the 
form of royalties and taxes from this mine over its 20-year life are estimated at about 
$1.4 billion to $3.7 billion dollars.  Although it is unlikely that many uranium mines will be 
as rich or as profitable as the McArthur River Mine (one of the richest in the world), these 
figures indicate the potential economic benefits which may flow to Nunavummiut  from 
the development of a single rich uranium mine in Nunavut.   
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12 POTENTIAL IMPACTS OF URANIUM MINING 
 

12.1 Introduction 
 
In other chapters, we examined the potential dangers of exposure to radiation (Chapter 
2) and measures taken to protect workers and the environment (Chapter 7).  We 
discussed how miners are protected from excessive radiation and what measures are 
taken to isolate waste rock and tailings from the atmosphere if they contain heavy metals 
or radioactivity or have the potential to create acid drainage.  In Chapter 8, we showed 
how the potential effects of uranium mining in Saskatchewan are monitored and how the 
communities participate in monitoring and decision-making.  Other chapters touch on 
other impacts, both positive and negative. 
 
In this chapter, we will examine some of the potential impacts of a uranium mine in 
Nunavut, many of which would be common to the mining of any mineral commodity.  
Thus, although this paper is primarily concerned with uranium mining, we will also briefly 
consider the significance of these general impacts and discuss methods to deal with 
them. 
 

12.2 Types of Impact 
 
NIRB considers the potential impacts of a project to be either ecosystemic or socio-
economic.  “Ecosystemic impacts refer to impacts relating to the complex of a natural 
community of living organisms and its environment, functioning as an ecological unit in 
nature.  Socio-economic impacts refer to social and economic impacts, including impacts 
upon the local economy, health, demographics, traditional way of life, cultural well-being, 
social life, archaeological resources, existing services and infrastructure, and community 
and local government organizations.”113

 
In another guide114, NIRB categorizes potential impacts as follows:  “NIRB examines the 
effects upon the physical, biological and socio-cultural and economic environments, and 
cumulative effects: 
   

• Physical effects can include impacts upon the air, the land, the surface water, 
ground water, permafrost, marine waters and climate.  

• Biological effects can include impacts upon terrestrial and aquatic plants and 
animals and their habitats.  

• Socio-economic effects can include regional benefits and impacts on:  
o Human health 
o Economics 
o Community well-being 
o Archaeological, heritage, recreational or aesthetic values 
o Current and traditional use of land and resources 

                                                 
113 Guide to the Nunavut Impact Review Board. 
114 Overview of Procedures for the Assessment of Project Proposals 
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• Cumulative effects can include any effect which results from effects of a project 
when combined with those of other past, existing and future projects and 
activities.  

 
NIRB considers many other matters and requires that the EIS “include a mitigation 
analysis that explains how the impacts could be avoided, minimized, cured, eliminated, 
or compensated.”  We will organize our discussion of the impacts of uranium mining 
under these four categories.   
 

12.3 Physical Effects – the Environment 

12.3.1 Environmental Impacts 
 
Issues related to the environmental impact of uranium mining are based mainly on 
concerns that uranium and its daughter products will be released into the environment – 
air, water, soil, plants, and animals – and directly or indirectly impact on human health, 
either in the short-term or in the decades to come.  A more recent concern is for the 
effects of radiation on the health of wildlife, plants, and the ecosystem for their own 
sake115.  
 
Potential impacts should be considered for all stages in the life of a mining project, from 
early stage exploration through mining and decommissioning.  The main concern from 
early stage exploration mainly involves the release of waters with dissolved radioactive 
substances and other materials from diamond drilling operations.  As the project 
proceeds, the impacts are potentially more significant.   
 
To examine in detail the types of impacts that might be expected and considered in 
advanced uranium exploration and in mining, we summarize the potential effects for the 
Cigar Lake project as described in the CNSC Screening Report116 and related 
documents (all of which are enclosed in the accompanying CD).  The Screening Report 
identifies 67 potential project-environment interactions, 55 of which were biophysical 
interactions and 12, socio-economic interactions.  Each of the potential interactions was 
assessed “using criteria such as regulatory standards and guidelines, existing 
conditions, scientific literature and the experience of technical specialists to determine 
which of the potential interactions may result in a likely measurable effect in the 
environment”.  Nineteen likely measurable effects were identified, all attributed to 
project-biophysical environment interactions.  Each of these was considered in order “to 
identify feasible mitigation measures to reduce, control or eliminate the effect”.  After 
mitigation, potential environmental effects were predicted for the creek that receives the 
effluent from the water treatment plant.  The report concluded that the potential effects 
were not likely to cause significant adverse environmental effects.  
 
For any proposal to mine uranium in Nunavut, the potential effects on the environment 
would be similarly considered and evaluated.  The effect of the release of any 
deleterious substances from the mining property whether by air or water, during the 

                                                 
115 See “Arctic Pollution 2002”. 
116 CNSC; Draft Screening Report, Cigar Lake Project: Construction, Operation and Decommissioning; 
February 2004. 
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operation and afterward must be minimal and mitigatable.  It is unlikely that a project 
would be allowed to proceed until all potentially significant effects were resolved. 
 
Uranium mining is the most highly regulated type of mining in Canada.  The safety and 
environmental record of uranium mining of high-grade deposits in Saskatchewan 
demonstrates that an exhaustive environmental assessment process and strict 
adherence to regulatory requirements can result in a mining process that is safe for the 
workers and the local communities and that protects the wildlife and environment (see 
chapters 8 and 14).  The same regulations – some of which are stated in land leases 
issued by the province – would apply to advanced exploration, which is subject to the 
UMMR, and probably also to early stage exploration. 
 
In Nunavut, to our knowledge there are no specific regulatory requirements with respect 
to the handling and storage of radioactive materials during early stage exploration – 
before a project is subject to the UMMR – but the major companies have their own 
procedures.  Although the risks to human health and the environment associated with 
these activities are considered to be minimal, we suggested in Chapter 10 that land use 
guidelines, terms and conditions relating to early stage exploration – and to advanced 
exploration and mining, as required – be developed and included in land use licences 
and leases issued by the RIAs and permits and surface leases issued by INAC. 

12.3.2 Long-term Effects and Monitoring 
 
Mine wastes and tailings contain rock brought from underground to the surface.  Waste 
rock is broken and possibly crushed, and tailings are crushed and ground to the 
consistency of sand or silt.  This process brings deleterious substances such as 
radioactive substances, heavy metals or other undesirable metals, and acid-generating 
minerals into contact with the atmosphere and with humans.  Although radioactive 
substances will slowly become less radioactive and other minerals will stabilize with 
time, much of this material will be a potential hazard for many years – for some 
substances, virtually forever.  As the obligation to protect human health and the 
environment applies to future generations as well as the present ones, measures must 
be implemented to minimize the hazards from these materials.  
 
The industry’s long-term goal is to return all operations, as close as possible, to a natural 
state suitable for future uses.  All operating mine sites must post financial security to 
ensure adequate funds are available for proper decommissioning of each mine site after 
the reserves have been mined out.  The long-term management of special waste rock 
and tailings requires particular attention.  As described in Chapter 7, special mine wastes 
are normally returned back to the mine after the operation has ended, and tailings are 
commonly deposited in open-pits from which ore has been removed and which have 
been specially engineered to receive them. 
 
NTI’s draft Reclamation Policy has proposed principles for the reclamation and 
decommissioning of a mining operation.  In addition to these, we suggest that there may 
be a need in the uranium policy to consider the long-term monitoring and possible 
remediation of tailings facilities associated with uranium mining.  As we noted in Chapter 
8, the report of the Federal-Provincial panel on the Cigar Lake mine said: “It is 
recommended that long-term monitoring be introduced to protect future generations from 
unacceptable impacts.  […]  Arrangements should be made to monitor this site in 
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perpetuity, and resources retained to mitigate any undesirable impacts.”  For this 
particular mine, the panel recommended that a fund be established to finance this work 
and an authority be set up to oversee it.  We suggest that the possible need for long-
term monitoring of tailings receive special consideration in any uranium mining proposal. 
 
In Saskatchewan, monitoring by community groups of the possible impacts of ongoing 
mining operations has resulted in increased assurance that the impacts on people, 
wildlife, plants, animals and air and water are negligible.  We suggest that the 
involvement of the local communities in the environmental monitoring of uranium mines 
– whether operating or decommissioned – be considered in Nunavut. 

12.3.3 Radioactivity in the Arctic 
 
The current state of radioactivity in the Arctic has been studied in research and 
assessments carried out by the Arctic Monitoring and Assessment Programme (AMAP).  
AMAP was established in 1991 under the Arctic Environmental Protection Strategy and 
given “the responsibility to monitor the levels and assess the effects of selected 
anthropogenic pollutants”117 in the Arctic.  Canada is one of the eight participating Arctic 
countries and the ICC is one of the participating indigenous peoples organizations. 
 
The 1997 report concluded that radioactive contamination in the Arctic “has arisen from 
three primary sources: atmospheric nuclear weapons testing (1950-1980); releases from 
European nuclear reprocessing plants…which peaked in the mid-1970s; and fallout from 
the Chernobyl accident in 1986”.  The report identified exposure to persistent organic 
pollutants as the primary concern and also identified exposure to radionuclides, heavy 
metals (such as cadmium, lead and mercury) and ultraviolet radiation as concerns.  It 
stated, “Exposure to radionuclides is mainly through atmospheric transfer and deposition 
to terrestrial ecosystems.  Particular soil and vegetation characteristics concentrate 
some radionuclides, enabling high concentrations to develop in plants and animals 
(reindeer/caribou, game, mushrooms).  Arctic people are generally exposed to higher 
levels of radionuclides than people in temperate zones.”  It also noted that there was 
“considerable uncertainty in the predicted long-term climate change, and thus the 
consequences of these changes…” on the mobilization and distribution of contaminants. 
 
We note that, with the exception of the massive Krasnoyarsk Mining and Chemical 
Industrial Complex near Zheleznogorsk in Russia, there is no evidence that uranium 
mining has had any impact on radioactivity in the Arctic – certainly not in the Canadian 
Arctic.  
 

12.4 Biological Effects 
 
During the review of the proposed Kiggavik project, concerns were raised about the 
impact of the proposed mine on wildlife, especially caribou.  Joan Scottie, Baker Lake 
resident and opponent of the project, said in a presentation in 1992, “If anything 
happened to the caribou, we’d have nothing left but welfare.”  With the exception that 
there is a concern that caribou may ingest or otherwise absorb radioactivity from a 

                                                 
117 Arctic Pollution Issues: a State of the Art Environment Report; Arctic Monitoring and Assessment 
Program, 1997. 
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uranium mining operation – see comments at this end of this subsection – the impacts of 
a uranium mine are essentially the same as those of an operation that is mining other 
commodities. 
 
A report118 of  the Beverly and Qamanirjuaq Caribou Management Board (BQCMB) 
identifies roads, exploration and mining, including the potential cumulative effects, as 
land use activities that pose the greatest threat to the Beverly herd.  The Qamanirjuaq 
herd also faces the threat of hydro-electric development.  According to the report, 
activities associated with mining which have potential negative effects on caribou include 
frequent low-level aircraft flights, construction of roads and airstrips, frequent travel by 
supply trucks, mine construction and operation, and pollution of land and water by toxic 
substances.  These activities can result in loss of habitat, increased human access, and 
disturbance to caribou; roads may also act as a barrier if traffic volume is high or plowing 
creates snow walls.  The report also expresses a concern that climate change may have 
a large impact on the caribou. 
 
Concern about the possible impact of uranium mining is not limited to the physical 
impact of the operations on caribou and other mammals.  There is a worry that 
radioactive and other potentially toxic substances could enter the food chain and be 
taken up by caribou and other mammals, fish and birds and the smaller organisms on 
which they feed and eventually be consumed by humans.  There are similar concerns 
about plants, especially those that produce edible berries.  
 
In considering the possibility that wildlife may become ill or contaminated by ingesting 
material contaminated with radioactivity derived from a uranium mining operation, we 
can look at the findings from environmental monitoring near Northern Saskatchewan 
communities (subsection 8.10.1) – even samples taken from the area around the 
community of Wollaston Lake near the Rabbit Lake mine – which showed no significant 
effect of the mining operations.  The report of sampling for Wollaston Lake found that “All 
key parameter levels in fish, plants, and wildlife were low and gave no indication that 
they would not be safe to eat with respect to these parameters.”   
 
It is also of interest that the Arctic Study found that caribou in Canada’s Arctic have 
higher than expected levels of radioactive substances.  The study attributes this not to 
any global uranium mining but to the fallout from nuclear testing and the Chernobyl 
accident.  Caribou apparently show no ill effects from these elevated levels, nor do the 
people who eat the caribou.   
 
All concerns about the impacts of mining on caribou and other wildlife and plants would 
undoubtedly be addressed in the environmental assessment process, which would 
require that all potential impacts be considered and resolved.  The assessment process 
should require extensive monitoring and testing of wildlife and plants in the vicinity of the 
mine to ensure that these were not being exposed to radiation or being affected by the 
mine in any other way.  Caribou protection measures, which further protect caribou 
during the calving and post-calving periods, would also have to be respected. 
 

                                                 
118 20th Anniversary Report of the Beverly and Qamanirjuaq Caribou Management Board 
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12.5 Socio-Economic Effects 

12.5.1 Human Health  
 
The only impacts under the category of socio-economic effects that are specific to 
uranium are those concerning human health119.  Exposure to uranium and related 
radioactive elements such as radon can be dangerous (see Chapter 2).  Moderate to 
high doses of radiation may cause cancer or alter the genetic code in cells, leading to 
birth defects in offspring.  Although radiation of any amount may have some risk, doses 
above 100 mSv per year are considered to have a significant risk.  The limit set by the 
Canadian Nuclear Safety Commission for nuclear workers is much lower than this limit – 
20 mSv per year.  In practice, workers in Saskatchewan’s uranium mines normally 
receive less than 5 mSv per year – not much above the natural background levels of 
about 2 mSv per year.  
 
Potential impacts during the early exploration stage include exposure of workers to 
radiation while carrying out diamond drilling, trenching and blasting, or otherwise 
handling rock samples containing uranium mineralization.  There is also the possibility 
that other people may come into close proximity with stored diamond drill core that 
includes radioactive substances.   
 
Although exploration may carry a small risk, the greatest concern about exposure to 
radioactivity, is at the mining stage.  The concern is with the potential impact on the 
health of mine workers and others in the vicinity of the mine through direct exposure to 
radioactivity and the impact on the health of those in the communities and at greater 
distance through the indirect process of taking up radioactive substances through the 
environment (e.g. water and air) or by eating contaminated plants or animals.   
 
Many years ago, uranium mining and milling was carried out in a manner which led to 
health problems for some workers.  Today, because these activities are highly regulated 
and precautions are taken to ensure that no worker is exposed to radiation above limits, 
uranium mining and milling likely have no more impact on the health of workers than 
other types of mining.  Indeed, because of the elaborate measures to provide a clean 
dust-free environment and the constant monitoring, uranium mining may be safer than 
other types of mining.  In Chapter 7, we describe some of the measures taken to protect 
the health of workers and of the general population, the reason for the attention paid to 
the prevention of discharges of harmful substances to the environment.   
 
In spite of these assurances, for many people the health of workers and others remains 
a serious concern which must be considered carefully.  

12.5.2 Socio-Economic Benefits 
 
Although there may be some costs to government related to the start-up of a major 
development near a community (e.g. infrastructure and training) and potential negative 
social effects, the socio-economic impact can be considered as overwhelmingly positive.  
Concerns related to the opportunities, such as guarantees of employment and business 

                                                 
119 In fact, human health could also be discussed in an ecosystemic context. 
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opportunities have all been essentially solved through measures in the NLCA as 
described in the previous chapter. 
 
The Saskatchewan Panel made recommendations with respect to socio-economic 
matters.  It recognized that education is a key component to the strategy to ensure that 
benefits flow to northerners and recommended that initiatives such as the Multi-Party 
Training Plan be continued.  The Panel also insisted that employment and business 
opportunities be made available to northerners.  In Saskatchewan this would be 
accomplished through Human Resource Agreements attached to surface leases.  In 
Nunavut, IIBAs accomplish this for major developments, such as mining projects.  For 
exploration projects, this could be accomplished through conditions attached to land use 
licences and leases granted by the RIAs.  As with all aspects of the regulatory 
environment, it is necessary to ensure that such conditions are reasonable; otherwise 
companies wishing to explore in Nunavut may avoid working on IOL. 

12.5.3 Culture, Heritage and Way of Life  
 
During the Kiggavik environmental assessment process, concerns were expressed 
about the impact of mining on Inuit culture and social life, including the impact on hunting 
and fishing and the use of Inuktitut.   
 
Concerns that deal with the impact of development, especially mining, on the Inuit way of 
life are common to all types of mining and are not peculiar to uranium mining.  In its 
Mining Policy, NTI recognizes that “Inuit have concerns about the effects of mining 
activities on the land, water, and air, impact on the flora and fauna on which  we depend, 
and disruption to our culture and lifestyle”.  At the same time, there was the 
acknowledgement that exploration and mining have the potential to provide many 
benefits.  The positions stated in the Mining Policy represent the attempt to reconcile the 
need to protect the environment and preserve Inuit culture and way of life while providing 
opportunities for Inuit for better jobs and a more secure future.  NTI’s other policies are 
consistent with this approach.  

12.5.4 Community Well-Being 
 
Potential impacts of uranium mining on the community include disruption to family life as 
a result of the frequent absences of the workers and disruption of the social order 
because of the introduction of more wealth into the community.  As with the impact on 
Inuit culture and way of life, the potential impacts of uranium mining on community well-
being are common to those caused by other types of economic development and the 
transition to a wage economy.   
 
In commenting on proposed uranium mines in Saskatchewan, the Panel observed: 
“There is a need to assess as thoroughly as possible the impacts of the project on 
northern people, as well as on the environment.  Both of these issues are important and 
must be protected and, if possible, enhanced by mining projects.  Studies should be 
conducted to determine the impact of uranium mining on the communities and steps 
should be taken to mitigate this impact.”  Such studies should be conducted in an any 
communities in Nunavut impacted by a uranium mining operation. 
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12.5.5 Participation, Communication and Decision-Making 
 
During the Kiggavik assessment process, as well as in relation to more recent project 
proposals, Inuit have expressed concerns that they had little opportunity to participate in 
the screening and review process on matters that may have an impact on the areas in 
which they lived and hunted.  This concern arises in part as a result of a lack of effective 
communication between the proponent and the local communities, which in turn may be 
caused by: 
 

• Infrequent communication between the proponent/operator and people of the 
local area; 

• Failure on the part of the proponent to adequately explain technical terms and 
concepts; 

• Failure by the proponent to understand and address Inuit concerns; 
• Failure by the community to make the proponent aware of its concerns; 
• On occasion, a failure by both the company and the community to understand the 

needs of the other. 
 
Many of these problems are common to all types of development, but the additional 
concerns about radioactivity and their technically complex nature make them especially 
relevant to this discussion.  In order to help overcome some of these problems, a lot of 
time and resources must be devoted to ensuring that all parties understand each other.  
For this to happen, it is important that the affected communities be knowledgeable about 
and participate fully and in a meaningful way in decision-making with respect to uranium 
mining in their area.  For this reason, consideration should be given to requiring the 
establishment of local community-based committees with respect to any uranium mining 
project to provide a forum through which the mining companies (as well as government 
and co-management bodies) can interact with the communities.  The committees would 
receive training about all aspects of the mining operation and would be useful not just in 
the assessment stage but throughout the life of the operation. 
 
The Environmental Quality Committee (EQC) established in Saskatchewan provides a 
useful model for the creation of local committees in Nunavut.  It is suggested that a 
careful and thorough analysis be done of the extent to which the EQC model would be 
applicable in the significantly different regulatory framework that exists in Nunavut, and 
how it might be modified.  Such committees could be either entirely new or build on 
existing local organizations, such as the CLARCs, HTOs, and Community Benefits 
Committees.  The committees may also benefit from the participation of representation 
from the RIAs and NTI.  The mining company proposing or operating the mine should 
contribute training and technical expertise and financial support to the committees. 
 
In order for companies operating in Nunavut to better communicate with the 
communities, it is important that they make use of Inuit knowledge.  NTI’s policies – as 
well as the environmental assessment procedures – require companies to incorporate 
traditional knowledge into their project proposals and operations.  The policies also 
encourage the use of Inuit Qaujimajatuqangit (IQ).  The draft Environmental Policy 
establishes a goal for NTI and the RIAs to “Take proactive measures to ensure ‘Actions’ 
within the Nunavut Inuit Environment Policy use Inuit Qaujimajatuqangit in a manner 
which enhances the decision-making authority of Inuit.”  Companies should be 
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encouraged to acquire an understanding of IQ and to respect the Inuit way of doing 
things.   
 

12.6 Cumulative Effects 
 
Cumulative effects include any effect or possible effect that results from a uranium 
project when combined with past, existing and future activities.  These can include both 
ecosystemic and socio-economic effects.  The potential for cumulative effects and the 
need for monitoring would clearly receive full attention as part of any environmental 
assessment of a uranium mining project.   
 

12.7 Summary 
 
Many of the potential impacts of uranium mining have been identified in this paper.  In 
this chapter, we reviewed and considered impacts under the four categories used by 
NIRB: physical, biological, socio-economic, and cumulative.   
 
Although the risks to human health and the environment associated with uranium 
exploration are considered to be minimal, we suggest that land use guidelines, terms 
and conditions relating to early stage exploration – and, if required, to advanced 
exploration and mining – be developed and included in land use licences and leases 
issued by the RIAs and in permits and surface leases issued by INAC. 
 
Uranium mining is the most highly regulated type of mining in Canada.  The safety and 
environmental record of uranium mining of high-grade deposits in Saskatchewan 
demonstrates that an exhaustive environmental assessment process and strict 
adherence to regulatory requirements can result in a mining process that is safe for the 
workers and the local communities and that protects wildlife and the environment. 
 
The impacts of a uranium mine on caribou and other animals and plants are essentially 
the same as those of an operation that is mining other commodities.  Community-based 
environmental monitoring in Saskatchewan has shown that uranium mining operations 
have no significant impact on wildlife, plants or the physical environment.  Nevertheless, 
potential impacts of mining on plants and animals, especially caribou, must be carefully 
evaluated. 
 
As for human health, uranium mining and milling are highly regulated and precautions 
are taken to ensure that no worker is exposed to radiation above internationally 
established limits.  Thus, there is likely to be no more effect on the health of workers 
than would be seen from other types of mining or industrial activity, and possibly less.  
Specific measures employed by the companies mining uranium in Saskatchewan to 
protect workers should be adopted120. 
 
Long-term monitoring of any special waste rock and tailings that remain after a mining 
operation has ended will likely be necessary to protect future generations from 

                                                 
120 Cogema measures included in the CD. 
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unacceptable impacts related to these materials.  We suggest that the possible need for 
long-term monitoring of tailings receive special consideration in the assessment of any 
uranium mining proposal and, if required, a fund be established to finance this work and 
an authority be set up to oversee it.  The local communities should be involved in this 
long-term monitoring, as well as in monitoring during the operating phase. 
 
In addition to concerns about human health, the environment, and wildlife (the 
ecosystem), there are also socio-economic matters to consider.  The NLCA guarantees 
that Inuit will have an opportunity to participate in the benefits of mining.  Concerns 
about the impact of economic development on Inuit culture, way of life, and community 
well-being must be balanced with the need for Inuit to take advantage of these 
opportunities in order to have a better life style and secure a more prosperous future.  As 
recommended by the Saskatchewan Panel, studies should be conducted to determine 
the impact of uranium mining on the well-being of the communities and steps should be 
taken to mitigate the impact. 
 
The failure of parties to communicate effectively often results in an inadequate 
environmental assessment process and misunderstandings which may continue 
throughout the operating life of a mine.  In part, this is a result of insufficient attention 
paid by the proponent/operator to the community consultation process, but it can also be 
due to difficulty of communicating the scientific and technical aspects of the operation.  
To help overcome these problems, consideration should be given to requiring the 
establishment of local community-based committees to provide a forum through which a 
mining company proposing a uranium mining project (as well as government and co-
management bodies) can interact with the communities.  The committees would receive 
training about all aspects of the mining operation and would play an important role not 
just in the environmental assessment stage but throughout the life of the operation.  
Finally, companies should be encouraged to acquire an understanding of IQ and to 
respect the Inuit way of doing things.   
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13 THE KIGGAVIK PROJECT 
 

13.1 Introduction 
 
To date, there has been no uranium mining and only one proposed mine in the area that 
is now Nunavut.  That project, referred to as the Kiggavik or the Kiggavik-Sissons 
project, was initiated when Urangesellschaft Canada Ltd (UG) began exploration in the 
general Baker Lake area in 1974.  This work resulted in the discovery of several uranium 
deposits about 75 kilometres west of Baker Lake and came to encompass two discrete 
projects: the Kiggavik project (owned 99% by COGEMA Resources Inc.), which contains 
the Kiggavik deposit; and the Sissons project (owned 50% by COGEMA).  Field work on 
the Sissons project began in 1984 and resulted in the identification of the Andrew Lake 
and End Grid deposits.  
 
The overall reserves for the three deposits that comprise the Kiggavik-Sissons project 
are in the order of 50,000 tonnes of uranium (roughly 120 million pounds of U3O8) at an 
average grade of about 0.4% uranium. 
 

13.2 History of the Project 

13.2.1 The Project Proposal 
 
A 1986 prefeasibility study of the project recommended a production level of over 1400 
tonnes of uranium per year for an investment of $200 million.  The mine would go into 
production in 1993, operating until 2004 when decommissioning was set to begin.  The 
Kiggavik deposits would be mined by a combination of open pit and underground 
methods and the yellowcake product would be barged from Baker Lake. 
 
In 1988, UG completed a full feasibility study and took steps to get the environmental 
assessment process underway.  This began in earnest in 1989, when the NWT Chamber 
of Mines gave a presentation at Rankin Inlet that was intended to present an overview to 
the mining industry.  The ensuing debate showed that UG would encounter strong 
opposition to the Kiggavik project.  This was only the beginning of the debate as 
residents of Baker Lake and other communities in the Keewatin Region voiced their 
concerns – which ranged from environmental to socio-economic to human rights issues.   
 
Much of the following account of the Kiggavik environmental assessment process and 
the opposition to the project is taken from McPherson (2003)121, to which the interested 
reader should refer for a more complete account of the events. 
 
 
 

                                                 
121 McPherson, Robert; New Owners in their Own Land – Minerals and Inuit Land Claims; University of 
Calgary Press, 2003. 
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13.2.2 Environmental Assessment 
 
In 1989, the environmental assessment process began when the Government of 
Canada, through its Federal Environmental Assessment and Review Office (FEARO), 
established an Environmental Assessment Review Panel.  The panel’s mandate was to 
examine what environmental, social, and economic impact the Kiggavik mine would 
have on the community of Baker Lake and the Keewatin (Kivalliq) region as a whole. The 
panel was to set guidelines for the environmental impact statement (EIS) to be prepared 
by the proponent, UG, and then approve or disapprove of the EIS after a public review of 
it.   
 
The first phase of the review included a number of “scoping workshops” in which citizens 
were encouraged to voice their concerns with the project, including issues that fell 
beyond the “terms of reference” of the review.  The workshops were well attended and 
residents of the affected communities expressed numerous concerns with the project, 
including:  
 

• Uranium mining would lead to cancer and birth defects in workers and people in 
nearby communities; 

• Radiation from the mine would contaminate the environment, including water, air, 
soil, wildlife and plants; 

• The migratory patterns of caribou and consequently the opportunity for Inuit to 
hunt them would be adversely affected;  

• There would be social impacts on the community; 
• The benefits to the local community were minimal and not guaranteed by any sort 

of agreement; 
• The environmental assessment process itself was inadequate and did not 

address the concerns of Inuit; 
• Inuit had little opportunity to participate in decision-making; 
• The mine would yield a product that could be used for the manufacture of nuclear 

weapons; 
• Uranium would be used in nuclear reactors, which it was contended were unsafe, 

expensive and sources of pollution, and for which there was no way to dispose of 
the nuclear fuel waste; 

• There were specific concerns about technical aspects of the Kiggavik project 
including tailings management, site decommissioning and monitoring. 

 
In June 1989, the FEARO panel issued a number of guidelines to UG for the preparation 
of the EIS and requested supporting documents from federal and territorial government 
departments.  The EIS guidelines were very comprehensive and required the company 
to submit detailed information, including the following topics: 
 

• Ecosystem impacts, including plant life, wildlife, physical environment, surface 
and groundwater, and atmospheric environment; 

• Socio-economic impacts; 
• Human health and safety, including worker and public health; 
• Risk management;  
• Tailings management and decommissioning; and,  
• Mitigation of potential risks and monitoring.  
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To alleviate the concerns of residents, and to help boost its credibility, UG held a number 
of public information forums – in which slides, maps and models were presented to the 
public – in the fall of 1989.  The vast majority of residents, however, remained skeptical 
of the project and the perceived environmental and socio-economic impact on the 
community.  Rather than addressing these concerns, the EIS – released a few months 
later – only served to heighten wide-spread opposition to the project.  Residents and 
intervener groups, opposed to the project, complained that Inuit were not consulted 
during the course of the study, the company had largely ignored the issue of whether 
radiation would adversely affect local caribou, and the report was not properly translated 
into Inuktitut.  
 
By this point, opposition to the project became nearly unanimous.  Numerous 
organizations – including the Inuit Circumpolar Conference, the Keewatin Inuit 
Association, the Keewatin Regional Council, the Keewatin Wildlife Federation, the 
Beverly-Kaminuriak Caribou Management Board, the Inuit Tapirisat of Canada, the 
Tungavik Federation of Nunavut, the NWT Federation of Labour, Ecology North, Nuclear 
Free North, and many others – publicly opposed the project.   
 
In March, 1990, a plebiscite was held in the community of Baker Lake to measure public 
support for the project.  The plebiscite elicited a 72 percent turnout of eligible voters, 397 
of whom – more than 90 percent – expressed opposition to the project.  The FEARO 
panel, meanwhile, decided that the EIS had serious deficiencies in many areas, 
including the social impacts of the project, and delayed public hearings until an 
acceptable EIS was submitted by the company.  According to the Territorial Minister of 
Energy, Mines and Petroleum Resources, the EIS “left too many unanswered questions 
about the project, including the short- and long-term effects on the land, wildlife, people 
and the economy.  We need more information and a greater level of public 
understanding.” 
 
In light of this information, UG decided to delay the Kiggavik project indefinitely.  The 
company issued the following statement:  “Because of concerns raised by the FEARO 
Panel, the GNWT, and residents of the Keewatin, plans for the mine have been halted 
indefinitely. The Company does not wish to proceed with the project unless the concerns 
raised by the FEARO Panel can be satisfactorily addressed and the concerns of the 
federal, territorial, regional and hamlet authorities can be resolved.”   
 

13.3 Lessons Learned 

13.3.1 Introduction 
 
While the overwhelming majority of residents in the Kivalliq region were strongly 
opposed to the Kiggavik project, the opposition was not just to the specific impacts and 
benefits of the proposed project, but also to development and mining in general, as well 
as to many aspects of nuclear energy and the nuclear industry.   
 
If this project – or any other uranium mining project – is again proposed, all of the 
concerns raised during the environmental assessment process described above may be 
raised again.  For those concerns that relate to the specific project proposal – that is, the 
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specific details of how the ore will be mined and processed and the site reclaimed – any 
new proposal must deal adequately with all concerns raised.  In the following chapter we 
review the regulatory environment, most of which has come into place since the Baker 
Lake referendum and which is much improved over what existed at that time.  Clearly, 
any new proposal to mine the Kiggavik-Sissons deposits would not be allowed to 
proceed before all concerns were addressed. 
 
That part of the opposition to the project that arose from concerns about development 
and mining in general should be addressed by NTI, the RIAs, the co-management 
bodies, and both levels of government in a separate process unrelated to the 
environmental assessment of specific projects.  Similarly, opposition to the Kiggavik 
project which are based on concerns relating to nuclear energy in general as discussed 
in the earlier sections of this paper are complex and will require further study and 
discussion.  We believe that this discussion should also be carried on outside of the 
formal environmental assessment process. 

13.3.2 Environmental Assessment Process  
 
The Problem: 
 
The mandate of the FEARO panel was to examine what environmental, social, and 
economic impact the Kiggavik mine would have on the community of Baker Lake and the 
Keewatin region as a whole.  The panel was to set guidelines for the environmental 
impact statement to be prepared by the proponent and then approve or disapprove of 
the EIS after a public review of it. 
 
In an attempt to make the environmental assessment process more “democratic” for 
local residents, the federal government consulted the public, including intervener groups, 
on the questions to be included in the EIS guidelines.  Many of the suggestions of Baker 
Lake residents were incorporated into the guidelines and distributed to UG for detailed 
analysis.  
 
In light of the extensive EIS guidelines prepared by the FEARO review panel, UG took 
several months to prepare a seven-hundred page EIS that covered the environmental 
and socioeconomic impacts of the proposed mine.  Despite the length of the EIS, 
however, local residents and intervener groups criticized both the process through which 
information had been gathered and the EIS itself.   
 
Of particular concern was the fact that no one from the Baker Lake community had been 
consulted or asked to participate in the development of the study and, as a result, many 
of the issues relevant to Inuit – such as the effects of radiation on migrating caribou – 
were largely omitted.  Moreover, UG did not properly translate the EIS into Inuktitut – an 
act that many considered indicative of the “arrogance” and lack of respect for Inuit 
culture that the company had shown throughout the environmental assessment process.   
 
Community groups also argued that the limited mandate of the FEARO review would 
leave many important questions unanswered.  Because the terms of reference dealt only 
with the direct environmental and social impacts of the project, and had not been 
determined through public consultation, UG could exclude information on broader issues 
of global significance, including the end use and destination of the uranium and its by-
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products.  As such, there was no guarantee from the company that Inuit land would not 
be exploited for the development of nuclear weapons, despite Canada’s involvement in 
the Nuclear Non-Proliferation Treaty.  We believe that concerns of this type are still 
outside the scope of the environmental assessment process.  
 
The Solution: New Environmental Assessment Process 
 
With the signing of the NLCA in 1993 and the creation of the five co-management 
bodies, Inuit now have the opportunity to participate in a meaningful way in all stages of 
the environmental assessment process.  
 
As described in the following chapter, the Nunavut Impact Review Board (NIRB), 
established under Article 12 of the NLCA, is now responsible for identifying and 
monitoring the environmental and socio-economic impacts of development projects 
within the Nunavut Settlement Area.  It is clear that the new environmental assessment 
process differs greatly from that employed for the Kiggavik project – the FEARO review – 
in many important ways and is much improved.  In particular, there is significant 
opportunity for the involvement of the residents of the affected communities. 
 
Although final authority still rests with the appropriate Federal Minister – in most cases, 
the Minister of Indian and Northern Affairs – the procedural framework for environmental 
assessment allows for significant input from “interested parties”, ranging from Regional 
Inuit Associations (RIAs) to Hunters and Trappers Organizations (HTOs) to local 
communities, at virtually all stages of screening and review.  Where a project is referred 
for a Part 5 review, NIRB will consult with the interested parties during the initial 
“scoping” phase (to determine the areas for review), the creation of draft guidelines for 
the Environmental Impact Statement (EIS), the review of the EIS submitted by the 
proponent, and, if required, at  public hearings.  We suggest that, in order to help to 
focus and present the concerns of the Inuit to the proponent and to help to explain the 
details of the proposed project to the community, the establishment of community 
committees, possibly based on the Saskatchewan model, be considered.   
 
Where a project is referred for a Part 6 review by a federal environmental assessment 
panel – as may be the case for a uranium mining project – NIRB, and the interested 
parties, will be given the opportunity to contribute to the EIS guidelines and to review 
and comment on the EIS submitted to the proponent prior to the public review.  NIRB’s 
guidelines also require that certain important documents be translated into Inuktitut.  
Moreover, the NLCA stipulates that both NIRB and the federal assessment panel must 
be comprised of a certain number of candidates nominated by the DIO and the territorial 
government, ensuring that the interests of Inuit at the regional and territorial level are 
represented.   
 
Taking all of these factors into account, it is clear that environmental screening and 
review for all proposed uranium mining projects will, unlike the FEARO process under 
which the Kiggavik project was reviewed in 1989, address the concerns of Inuit in a 
meaningful and comprehensive manner.  
 
As explained in the following chapter, the requirements under the Canadian 
Environmental Assessment Act (CEAA) will also apply, as will the requirements of the 
Nuclear Safety and Control Act (NSCA) and the regulations under this Act.  Although we 
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understand that the process has not yet been entirely sorted out, the CEAA 
requirements will be integrated with the NIRB requirements.     

13.3.3 Land Claims Issues   
 
The Problem 
 
During the assessment process for the Kiggavik project and the run-up to it, UG 
continued to explore the Kivalliq region for uranium deposits.  When additional, higher-
grade deposits were discovered nearby, intervener groups argued that the proposed 
mine – with its relatively short ten-year life – was only a prelude to more extensive 
uranium mining in the region.  As there was much speculation on the ultimate objectives 
of UG, and the scope of its mining activities in the North, Inuit were hesitant to agree to 
any project without an appreciation of the long-term implications.  
 
Underlying the importance of this issue was the fact that a land claim settlement had yet 
to be reached in the eastern arctic.  Many residents viewed the actions of both the 
federal and territorial governments with great skepticism, as it was believed that, despite 
ongoing negotiations and environmental screening, governments had already reached a 
“backroom” deal with UG that would not be disclosed to the public.  This view was 
confirmed to some extent when a confidential briefing note, written by the director-
general of DIAND, was leaked to the press.  The note stated that the territorial 
government would approve the project.  This did not sit well with Baker Lake residents, 
the vast majority of whom opposed the project and had been told, by both federal and 
territorial government officials, that a final decision would not be made until the FEARO 
review had been conducted.  
 
The debate over the Kiggavik project highlighted long-standing conflicts between Inuit 
and the federal government relating to land and political jurisdiction.  The President of 
the Keewatin Inuit Association exclaimed, “While the final authority may be federal, and 
the assessment and review jurisdiction may be federal, the land is Inuit land…The 
federal government may hold the land in trust for us until the implementation of the 
provisions of our land claim, but it is still our land.” 
 
The Solution: the Nunavut Land Claims Agreement 
 
As a direct result of the NLCA, Inuit now own 18% of the land in Nunavut, as described 
in detail in Chapter 10.  As explained there, on Subsurface IOL, Inuit will have the 
opportunity to directly own a part of any future uranium project and to participate in all 
aspects of these projects.  On all IOL, Inuit will be able to establish land use terms and 
guidelines to ensure that the environment is protected. 
 
The Inuit ownership of land and minerals, including the rights to land which has identified 
uranium resources, will thus enable Inuit to exercise greater control over mineral 
exploration and development on these lands.  
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13.3.4 Socio-Economic Agreements  
 
The Problem: 
 
While UG touted the socio-economic benefits of the Kiggavik project, the company made 
little attempt to negotiate these benefits with, or guarantee them to, local residents.  UG 
argued that the mine would result in job creation and business opportunities, bringing 
much-needed prosperity to the community.  In the absence of binding socio-economic 
agreements to guarantee employment and other benefits for local residents, UG’s 
statements held little resonance within the Baker Lake community.  
 
The Solution: Articles 26 and 27 of the NLCA 
 
With the implementation of the NLCA, mining companies now have an obligation to 
negotiate the social and economic provisions of all mining projects with the Inuit of 
Nunavut.  As discussed in detail in Chapter 11, both Article 26 and Article 27 go a long 
way to ensuring that Inuit are properly consulted on issues pertaining to the socio-
economic impacts of these projects. 
 
Inuit Impact and Benefit Agreements (IIBAs), required under Article 26 for a major 
development on IOL, may include “any matter connected with the project that could have 
a detrimental impact on Inuit or that could reasonably confer a benefit on Inuit”.  These 
agreements have been described as the “single most important tool for increasing the 
economic capacity of Inuit throughout the Nunavut Territory”.122  IIBAs ensure that there 
will be controlled development of mineral resources, protection of the environment and 
wildlife in the areas affected by a mine, protection of Inuit culture and traditions, and a 
retention of economic benefits.123  
 
Similarly, for mining developments on Crown land, Article 27 requires the proponent to 
consult with the DIO – in this case, NTI – with respect to a list of socio-economic and 
other matters.  While less comprehensive than that for IIBAs, this list includes training, 
employment, and business opportunities for Inuit; labour relations; language of 
workplace; safety, health and hygiene; and many other pertinent issues.   
 
The requirements under Articles 26 and 27 thus provide an opportunity for Inuit to 
negotiate impacts and benefits related to uranium mining projects in Nunavut.   

13.4 Update on the Kiggavik Project  
 
Since becoming operator of the project in 1993, COGEMA has carried out diamond 
drilling and other exploration work on the Sissons part of the project until 1997, the last 
year of field activity for the company in Nunavut.  In 1997, COGEMA completed a 
prefeasibility study, the conclusions of which were considered to be negative124: 

                                                 
122 Christensen, Eric A. “Myths and Realities of Inuit Impact Benefits Agreements”, Kitikmeot Inuit 
Association, November 1998. 
123 Lyall, Charlie. “Canada’s North-Nunavut: Recent Mining Developments and Opportunities”, Kitikmeot 
Corporation, December 1999. Paper presented at a conference in London, England. 
124 Submission from COGEMA Resources Inc.; Application by COGEMA Resources Inc. to have the 
Kiggavik-Sissons Project Mining Facility Removal Licence revoked; February 2002. 
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• “The Kiggavik project … contains three small deposits: two of them would be 

mined by open pit methods and the third one, “Kiggavik Main” by a combination 
of both open pit and underground methods.  The Kiggavik project contains about 
one fourth of the total resources of the two projects.  The open pits are required 
for conversion to a Tailings Management Facility.” 

• “The Sissons project contains two ore bodies that would be mined by 
underground methods.  The first one, “End Grid” contains about one fourth of the 
combined resources whereas the second one, “Andrew Lake” contains about half 
of the total combined resources.” 

 
In 2000, the company demobilized most of its equipment and fuel supply at the site.  We 
understand that the camp and any remaining materials have since been removed or are 
in the process of being removed.  It may be that, as McPherson (pg. 193) says, “It is 
possible that, because of changing market conditions and the superior ore grades in 
neighboring Saskatchewan, 1989-90 had provided a window of opportunity for its [the 
Kiggavik project] development that was never to be repeated”. 
 
In 2002, the company applied to the CNSC to have its Mining Facility Removal Licence 
revoked,125 as it was not required under the Nuclear Safety Control Act and regulations 
that came into force in 2002 (replacing regulations administered by the former Atomic 
Energy Control Board).  In its submission to the CNSC, COGEMA stated that the 
negative conclusions from the prefeasibility study, “combined with the NTI policy of ‘no 
uranium production’” led the company to redirect its exploration efforts to Saskatchewan, 
“although there are still potential targets remaining untested” in the claims and leases 
the company holds in the Kiggavik-Sissons area. 
 
COGEMA further stated in its submission, “no field exploration activity is planned as long 
as the economics for mining these low grade ore bodies are not feasible, and as long as 
NTI retains its current uranium policy.”  A recent discussion with a company 
representative confirmed that the company continues to take the same position.  
COGEMA feels that the deposits have been “drilled off”, that is, the dimensions of the 
deposit have been fairly well defined, and it is unlikely that the ultimate dimensions of 
these specific deposits will change significantly with more exploration or development 
work.126 The representative stated, however, that although the known reserves are low-
grade compared to deposits like McArthur River and Cigar Lake, the grade compares 
very favourably with most of the known world uranium deposits.  Furthermore, the 
deposits are very near the surface, and are thus relatively inexpensive to mine.  As 
secondary supplies of uranium (mainly from recycling) become increasingly depleted, 
primary production from mining is likely to increase to meet the growing demand.  If the 
price for uranium also increases, at a certain price the deposits may very well be 
economic to mine in the future.  Finally, there is still exploration potential in the area of 
the deposits that remains to be tested. 
 
Finally, company representatives who worked on the project between 1993 and 1997, as 
well as other people familiar with the situation, have informed us that, in their opinion, 
many of the residents of Baker Lake who were opposed to the project have since 
changed their minds, with the result that the community opinion is now somewhat evenly 
                                                 
125 This request was subsequently granted. 
126 Personal communication, December, 2004. 
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divided over the issue of uranium mining.  We believe this may be in part a consequence 
of the changes that have taken place as described in the preceding section (13.3) 
coupled with the large increase in the number of young people seeking employment and 
business opportunities.  It will, however, be difficult to gauge the accuracy of this 
assessment until a new proposal to mine the Kiggavik deposits – or to mine other as-yet-
undiscovered deposits in the area – is brought forward.  It can be assumed, however, 
that opposition to uranium mining from individuals and groups from outside the 
community and outside Nunavut who are opposed to the nuclear industry for other 
reasons remains strong.   
 
Jack Hicks, an active participant in the Kiggavik “debate” and currently the Director of the 
statistics division of the Government of Nunavut made the following assessment127: 
“Only time – and another impact assessment – will reveal how much of the community’s 
spirited resistance to the Kiggavik proposal is to the very concept of having a uranium 
mine nearby, and how much was to having this specific proposal, by this specific 
proponent, under an impact assessment process which many people found inadequate, 
before the NLCA was settled.  I suspect that the last two points were of critical 
importance to many of the Inuit residents of Baker Lake.” 
 

13.5 Summary  
 
Given the relatively low grades of the Kiggavik-Sissons deposits in comparison to the 
high-grade deposits currently being mined (and under construction or permitting) in 
Saskatchewan, as well as many low-grade resources elsewhere in the world that can be 
economically mined by the low-cost in-situ leach method, we believe that proposals to 
mine the Kiggavik-Sissons deposits are unlikely to be brought forward again in the near 
future.  However, although the grades are low, they still compare very favourably with 
most of the known world uranium deposits, some of which are in politically unstable 
countries.  Furthermore, the Kiggavik deposits are very near the surface, and are thus 
relatively inexpensive to mine.  As secondary supplies of uranium become depleted, 
production from mining is likely to increase to meet the growing demand.  If the price for 
uranium also increases, at a certain price the deposits may very well be economic to 
mine in the next decade or two.  There is also exploration potential in the area of the 
deposits that remains to be tested.  Finally, the existence of deposits of this type 
demonstrates the considerable potential for the discovery of similar – but higher-grade – 
deposits elsewhere in the Baker Lake area.  Support of uranium mining by NTI and the 
people of the area would provide the incentive for companies to continue the exploration 
for these deposits, which is otherwise unlikely to be done. 
 
Although opposition to the Kiggavik project may have been mainly directed at specific 
concerns about the impacts of the project on human health and the environment – and 
at the proponent – there were also many issues that related to the environmental 
assessment process, concerns arising from unsettled land claims, and uncertainty about 
the socio-economic impacts and benefits that would result from the project.  Finally some 
opposition was directed at development and mining in general, as well as to the use of 
nuclear energy.   

                                                 
127 Mining the Canadian Arctic: Experiences relevant to potential developments in Greenland; Discussion 
Paper prepared September 1997 for the Minerals Office, Greenland Home Rule Government. 
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A great deal has changed with the signing of the NLCA and many of the concerns about 
the Kiggavik project have since been addressed.  Community opinion in Baker Lake has 
now changed considerably as a result of these changes combined with the realization 
that such a project would provide employment and business opportunities for the many 
young people who are currently unemployed.  Nevertheless, some concerns about 
uranium mining remain and these must be dealt with by a proponent in any future 
proposal to bring these or other uranium deposits into production. 
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14 REGULATORY FRAMEWORK 
 

14.1 Introduction 
 
In this chapter, we review that part of the regulatory regime that pertains to exploration 
for uranium deposits, the mining of these and the processing of the uranium ore.  We will 
first consider briefly those regulatory requirements – permits, compliance, and 
environmental assessment – that pertain to all types of mining.  Then, we will review 
those regulations that pertain specifically to nuclear substances128. 
 

14.2 Land Use Plans 

14.2.1 General 
 
Land use planning in Nunavut is the responsibility of the Nunavut Planning Commission 
(NPC), which is also responsible for various aspects of environmental reporting and 
management.  Land use plans apply to both Crown lands and IOL.  Nevertheless, the 
NLCA states that land use plans shall take into account Inuit goals and objectives for 
IOL.  To satisfy this requirement, NPC, NTI, and the RIAs are working on a 
comprehensive approach that will guide land use planning on IOL.  

14.2.2 Keewatin Regional Land Use Plan 
 
The Keewatin Regional Land Use Plan (the “Keewatin plan”) was approved by the 
governments of Canada and Nunavut in June 2000.  Although a comprehensive review 
of the plan is beyond the scope of this report, there are two specific conformity 
requirements that relate to uranium mining.  The full Keewatin Plan can be found on the 
NPC web site. 129 The two requirements most relevant to this paper are: 

 
3.5 Uranium development shall not take place until the NPC, NIRB, the NWB and 
the NWMB have reviewed all of the issues relevant to uranium exploration and 
mining.  Any review of uranium exploration and mining shall pay particular 
attention to questions concerning health and environmental protection. 
 
3.6 Any future proposal to mine uranium must be approved by the people of the 
region. 
 
 
 
 

                                                 
128 Some regulations relating to other aspects of the nuclear industry, such as the management of nuclear 
fuel waste, have been described elsewhere in this paper.  Nuclear regulations not relevant to uranium 
mining are not discussed. 
129 http://npc.nunavut.ca/eng/regions/Keewatin 
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14.2.3 North Baffin and West Kitikmeot 
 
The other existing land use plan – the North Baffin Regional Land Use Plan –  does not 
refer to uranium exploration and mining.  Similarly, the latest draft130 of the West 
Kitikmeot Regional Land Use Plan (the most advanced of the various plans in 
preparation) does not refer specifically to uranium exploration and mining.  We, thus, 
assume that there are no specific requirements relating to uranium in these land use 
planning regions and that the general requirements relating to development, exploration 
and mining would be applicable. 
 
As we have stated in Chapter 9, there is significant potential for uranium in the West 
Kitikmeot Region in two separate areas between Kugluktuk and Great Bear Lake.  Active 
exploration is currently being carried out in these areas. 

14.2.4 Analysis 
 
Conformity requirements 3.5 and 3.6 of the Keewatin Plan are of particular interest in the 
matters discussed in this paper.  The restriction that there be no uranium development 
until the co-management bodies “have reviewed all of the issues relevant to uranium 
exploration and mining’ and the requirement for approval of a uranium mining project “by 
the people of the region” require some discussion. 
 
Section 11.8.2 of the NLCA says, “The land use planning process shall apply to Inuit 
Owned Lands.  Land use plans shall take into account Inuit goals and objectives for Inuit 
Owned Lands.”  We do not know to what extent, the Keewatin Plan has taken these 
“goals and objectives” into account.  As discussed in Chapter 10 of this paper, some IOL 
parcels in the Baker Lake area were selected for their uranium potential, in part so that 
Inuit would have a say in any mining development that took place on these lands, but 
also so that they could participate in the economic opportunities that mining on these 
lands would offer.  We do not know whether Inuit – having invested heavily in time and 
resources to acquire them – want to see these lands subjected to the restrictions on 
uranium mining set out in the Keewatin Plan.   
 
The requirement that a review of “all the issues relevant to uranium exploration and 
mining” before uranium development can take place is also in need of clarification.  A 
comprehensive review of a proposed uranium mining project required under the 
environmental assessment process would certainly consider all of the impacts and 
benefits of that particular project.  Whether this satisfies the requirement that all the 
relevant issues must be reviewed remains to be seen.  We suggest that the statement 
be clarified so that a comprehensive environmental assessment process will satisfy the 
requirements.  If this is not adequate, then the nature of the review, the issues to be 
considered, and the timeframe for its completion should be set out.   
 
The requirement for approval of any uranium mining project “by the people of the region” 
must also be clarified if it is to provide guidance to both NPC and those who would 
propose to mine uranium.  It is unclear what the process would be for ascertaining this 
approval and whether it would involve all of the people of the region or just those in the 
nearest affected communities.  If the approval is to be sought in a referendum, what level 

                                                 
130 We believe there are later drafts that we have not seen. 
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of support would be required?  We can also imagine scenarios in which one community 
might be in support and one or more others opposed.  We also note that an NTI position 
of "no uranium mining" could be at odds with this requirement as the people of the region 
may well decide that they want a uranium mining project to proceed.  As stated, we 
believe this requirement creates considerable uncertainty and should be revised or 
removed.  Again, it is our belief that opposition to a project should be raised within the 
approved environmental assessment process.   
 
An additional problem is that “uranium development” and “uranium exploration and 
mining” are not defined.  As we discussed in Chapter 10, the meaning of what 
constitutes uranium exploration and mining is not as obvious as it would appear to be.  
In order to implement the conformity requirements, the land use plan would have to 
define these, presumably by establishing concentration limits for uranium in samples or 
in ore above which a project would be considered a uranium project.  In Chapter 10, we 
discussed the difficulties associated with this approach.  We are aware that there has 
also been considerable discussion over the meaning of the term “development” and are 
uncertain whether the term as used here includes exploration.  Finally, we note that the 
requirements with respect to uranium mining are not consistent across Nunavut.  This 
may be appropriate as each planning region sets its own priorities. 
 
One final comment on the subject of land use plans concerns the interplay between 
these and particular legislation, especially the Canada Mining Regulations.  We 
understand that the role of land use plans in determining where staking of mineral claims 
under the CMR will be permitted is being addressed in the CMR amendments currently 
being developed.  However, as the staking process does not – and probably cannot – 
deal with specific mineral commodities, such as uranium, we believe that the staking 
restrictions would only be applicable to clearly defined areas in which staking for any 
mineral commodity could not be done. 
 

14.3 Land and Water Permits 
 
Authorizations to occupy land and carry out activities on these lands are provided by 
either INAC for Crown land, or the RIAs for IOL.  These permits or licences include 
environmental terms and conditions and may, as they do in Saskatchewan, include 
extensive requirements with respect to uranium mining.  This topic was briefly discussed 
in Chapter 10. 
 
COGEMA has “developed detailed radiation protection procedures …covering 
contamination control, minimizing potential exposures to radon progeny and gamma 
radiation, and monitoring of both work areas and staff.”131  The company proposes to 
use these procedures132 – which relate mainly to protection of workers, not of the 
environment – in other uranium exploration projects.  The major uranium companies also 
employ measures to protect the environment during exploration.  We propose that all of 
these measure be reviewed, and to the extent they are useful for this purpose, adapted 
for use on IOL Licences and Leases. 

                                                 
131 Application by COGEMA Resources Inc. to have the Kiggavik-Sissons Project Mining Facility 
Removal Licence revoked. 
132 We attach these in the CD which accompanies this paper. 
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All water users in Nunavut, except individuals for domestic or personal use, need a water 
licence.  This includes hamlets, mining exploration companies, mining and milling 
operations, and fishing, hunting and tourism operations.  Water licences are issued by 
the Nunavut Water Board (NWB), which was formed and operated for several years 
under Article 13 of the NLCA.  The NWB now operates under the Nunavut Waters and 
Nunavut Surface Rights Tribunal Act (NW&NSRTA or the “Act”), which came into effect 
in 2002.   
 
An application for a water permit for a uranium exploration or mining project would 
initiate a process involving a technical review, receipt of comments from interested 
parties, and possibly a public hearing.  It would also trigger an environmental screening 
by NIRB as described elsewhere in this chapter.  
 
Article 20 of the NLCA also provides for certain Inuit rights with respect to water on IOL.  
These rights are recognized in the Act – especially in sections 62 to 68.  Under these 
provisions, Inuit have the right to “have water flow through Inuit Owned Lands 
substantially unaffected in quality and quantity and flow”.  If there is a potential for any 
project or activity to have the effect of changing the quality, quantity or flow of water on 
IOL, the applicant and the RIA must enter into a compensation agreement for any loss or 
damage.  It is likely that Inuit, through the RIAs, would establish specific water quality 
criteria to respect to radionuclides released into any waters as a result of uranium 
mining.  
 

14.4 Wildlife Protection 

14.4.1 Nunavut Wildlife Act  
 
The Nunavut Wildlife Act was passed in December 2004 following extensive 
consultations.  The Act is considered unique in that it combines both scientific expertise 
and Inuit traditional knowledge.  Consultation on the draft regulations is in progress and 
the Act is expected to come into force in the fall of 2005133.  
 
The Nunavut Wildlife Management Board (NWMB) has many responsibilities with 
respect to wildlife, most of which are stipulated in the Act.  The NWMB establishes 
harvesting quotas, approves plans for the management and protection of wildlife and 
wildlife habitat, and is responsible for the designation of endangered species.  The 
NWMB would presumably be involved in any considerations of the impact of uranium 
mining on wildlife. 

14.4.2 Caribou Protection Measures 
 
A major concern expressed by the residents of Baker Lake about the proposed Kiggavik 
project was the possible impact on caribou of the Beverly-Kaminuriak herd.  Clearly, the 
impact of mining on caribou would receive careful consideration in any future proposal.  
In addition, caribou protection measures are already in effect for a large part of the 

                                                 
133 www.north.cbc.ca 
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Kivalliq region during the calving and post-calving periods.  These measures are 
attached to Land Use Permits issued with respect to operations on Crown land.   
 
All IOL Land Use Licences in Nunavut incorporate similar requirements with respect to 
caribou protection.  Lists of measures attached to Land Use Permits for Crown land, and 
sample conditions relating to caribou and muskox protection taken from an IOL Land 
Use Licence (issued to a company by the Kivalliq Inuit Association) are attached to this 
paper.  These measures will address many, but not all, of the concerns that Inuit may 
have about the effect of mining on the caribou population. 

14.4.3 Other Permits 
 
Many permits in addition to those described in this section may be required for an 
exploration or mining project, of which we mention a few.  Research permits obtained 
from the Nunavut Research Institute may be required for the conducting of baseline 
studies in conjunction with potential mining projects.  Canadian Wildlife Service (CWS) 
issues permits related to an activity that may have an impact on wildlife.  For example, it 
issues permits for activities such as fish population studies in conjunction with potential 
mining projects, and for activities that may have an impact on migratory birds.   The 
Department of Fisheries and Oceans issues permits that are required for any disruption 
of fish habitat, such as disturbance of a stream bed.  A list of all the other permits that 
may be required is beyond the scope of this paper.  
 

14.5 Labour Standards, Heath and Safety 
 
Numerous Acts and regulations relating to labour standards, health and safety apply to 
exploration and mining in Nunavut.  There are also Acts and regulations governing the 
transportation of dangerous good, spill and leakage reporting, the use of explosives, 
mine design and ground stability, the mine plant or mill operation, emergency 
procedures, fire prevention, ventilation and air quality, noise abatement, exposure 
monitoring and protective equipment, training and many other matters.  These are 
administered variously by the Government of Nunavut or departments of the Federal 
government.  A detailed review of these is beyond the scope of this report. 
 
In section 13.7, we will review the particular requirements that come into play when 
nuclear substances are involved, such as is the case for uranium mining. 
 

14.6 Environmental Assessment 

14.6.1 Introduction 
 
The Nunavut Impact Review Board defines134 “environmental assessment” as a 
“comprehensive analysis of the environmental effects of a project”; it defines the 
“environmental assessment process” as the “procedure or process, established under 
law, by which an environmental assessment is carried out…”. 

                                                 
134 Glossary for NIRB Operational Procedures. 
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Article 12 of the NLCA establishes NIRB as an institution of public government with 
responsibilities for the environmental assessment of projects in the Nunavut Settlement 
Area.  Although the relationship between the two separate processes is somewhat 
unclear at this time, projects are also subject to assessment under the Canadian 
Environmental Assessment Act (CEAA).  Under CEAA, the responsible federal 
government departments or agencies must ensure the requirements of the Act are met 
through the assessment process.  NIRB and the responsible federal departments or 
agencies try to harmonize the environmental assessment needs of both the NLCA and 
CEAA, so that one process and one decision will be adequate for both. 
 
Federal legislation to establish NIRB as an institution of public government and to set out 
by statute all of its powers and duties is in preparation.  This legislation will clarify the 
extent to which CEAA applies in Nunavut. 

14.6.2 Environmental Assessment - Screening 
 
NIRB has prepared the “Guide to the NIRB Review Process”  that describes the 
screening of projects and the review process under Part 5 of the NLCA.  We summarize 
some of the information in that guide and in other NIRB documents in this section.  We 
also present that information by way of a flow chart in Figure 33. 
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Under the terms of the NLCA, the environmental assessment process is triggered when 
a project proposal is referred to NIRB.  A "project proposal" is a physical work that a 
proponent proposes to construct, operate, modify, decommission, abandon or otherwise 
carry out, or a physical activity that a proponent proposes to undertake or otherwise 
carry out within the Nunavut Settlement Area135.   
 
In jurisdictions in which Land Use Plans are not in place, a proposal is sent directly to 
NIRB from one or more of the authorizing agencies after it has been checked for 
completeness.  In jurisdictions in which Land Use Plans are in effect, a proposal is first 
sent to the NPC.  If the proposal is in conformity with approved land use plans, or is 
otherwise deemed acceptable, it is forwarded to NIRB for environmental screening.  A 
proposal is not forwarded to NIRB if it is exempt from screening under Schedule 12-1 of 
the NLCA unless NPC has concerns about the cumulative impact of that specific 
proposal in relation to other development in a planning region. 
 
Once an application has been received and accepted, NIRB notifies the proponent and 
the appropriate authorizing agencies that the screening has begun.  NIRB then refers 
the proposal to its distribution list, which is comprised of representatives of communities, 
IPGs, DIOs, CLARCs, HTOs, and government departments.  These parties are asked to 
comment on the proposal from the perspective of their knowledge of the area or their 
field of expertise within a stated time frame of usually 3 weeks.  The Board takes this 
advice into consideration in determining the disposition of a proposal.  Once NIRB has 
reviewed the parties’ submissions, completed its screening, and determined which 
option is appropriate, a Screening Decision Report is issued and sent to the Minister, the 
proponent, the authorizing agency and the distribution list.   
 
One of the following four recommendations will be made: 
 
 (1) A Review is not Required – NLCA s.12.4.4 (a) 
 
 NIRB will generally determine that a review is not required when, in its judgement 

the project is unlikely to arouse significant public concern and the adverse 
ecosystemic and socio-economic effects are not likely to be significant; or the 
project is of a type where the potential adverse effects are highly predictable and 
mitigable with known technology. 

 
 (2)  A Review is Required – NLCA s.12.4.4 (b)  

 
 In conducting its screening, NIRB generally will determine that a review is 

required, when in its judgement: 
 

• the project may have significant adverse effects on the ecosystem, wildlife 
habitat or Inuit harvesting activities; 

• the project may have significant adverse socio-economic effects on 
northerners; 

• the project will cause significant public concern; or 
• the project involves technological innovations for which the effects are 

unknown. 

                                                 
135 NLCA, s. 1.1.1. 
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 (3) Proposal to be Returned to Proponent for Clarification – NLCA s.12.4.4 (c) 
 
 Where a project proposal is insufficiently developed to permit proper screening, 

NIRB will return it to the proponent for clarification.  
 
 (4) Proposal to be Modified or Abandoned – NLCA s.12.4.4 (d)
 
 In cases where the potential adverse impacts of a project proposal are 

unacceptable, NIRB will inform the proponent that the proposal should be 
modified or abandoned. 

 
Although NIRB recommends an appropriate course of action, it is the Minister who 
makes the final decision.  If the Minister feels that a review is necessary, he will 
determine whether to refer the project to NIRB for a Part 5 review or to a federal 
environmental assessment panel for a Part 6 review.   “Part 5” and “Part 6” refer to 
reviews described in those respective parts of Article 12 of the NLCA. 
 
We believe there is a strong possibility that any proposal to mine uranium would be 
subject to a Part 6 review, as the project will likely cause “significant public concern”. 

14.6.3 Part 6 Review of Project Proposals  
 

When the NIRB screening of a project determines that a Part 6 review is required, the 
Minister (INAC) refers the proposal to the Minister of Environment Canada (EC) for a 
review by a federal environmental assessment panel. This panel conducts its review in 
accordance with Part 6 of Article 12 of the NLCA and with other procedures, principles 
and practices that provide the same opportunity for an open and comprehensive public 
review, as provided in relevant federal legislation.  The procedure for a Part 6 review is 
summarized briefly in the following paragraphs. 
 
The Minister of EC appoints members to the panel, with at least one quarter from a list of 
nominees from the DIO and at least one quarter from a list of nominees from the 
Territorial Government.  Once constituted, a panel may issue to the proponent a set of 
guidelines for the preparation of an EIS.  NIRB shall review the guidelines and provide 
input into their development.   NIRB has an opportunity to review the proponent’s EIS 
prior to the commencement of public hearings and to make suggestions that will be 
taken into account by the panel.   
 
The panel conducts public hearings, the requirements for which are set out in section 
12.6.7 of the NLCA.  On completion of the review, the panel forwards a report to the 
Minister of EC and the INAC Minister, who makes the report public and forwards a copy 
to NIRB.  
 
After receiving the report of the panel, NIRB has 60 days to review it and forward its 
findings and conclusions to the Minister (INAC).  NIRB may identify deficiencies in the 
panel report or additional terms, conditions and mitigative measures that should be 
attached to any proposal.  It may also set out additional data requirements and state its 
conclusions, including whether or not the project should proceed.  
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The Minister, after receiving the panel report and the NIRB recommendations, has 
several options, including accepting, rejecting, or referring the proposal back to NIRB for 
reconsideration.  If the proposal is sent back to NIRB, it is required to report back to the 
Minister within 30 days with respect to the terms and conditions that should be attached 
to any proposal. 
 
Upon receipt of NIRB’s report, the Minister shall either accept or reject the terms and 
conditions proposed by NIRB and supply NIRB with written reasons for his decision. 
Upon completion of this process, NIRB issues a NIRB project certificate including any 
terms and conditions that have been accepted or varied by the Minister.  These terms 
and conditions are to be incorporated into the various authorizations for the project, 
including water licences, land use permits and licences, and permits from other federal 
or territorial departments or agencies. 
 
We describe the numerous opportunities for public involvement and participation in the 
environmental assessment process in subsection 13.3.2 of this paper. 

14.6.4 Environmental Assessment under CEAA 
 
Under the NLCA, NIRB is responsible for conducting environmental assessments in 
Nunavut.  Nevertheless, in situations in which an environmental assessment is required 
under the Canadian Environmental Assessment Act (CEAA), federal authorities 
responsible for proposing a project, providing financial assistance to a project, 
transferring land for the purpose of the project or issuing a permit, licence or other 
approval for a project will determine how the environmental assessment will be done in 
conjunction with the NIRB assessment. 
 
Such federal authorities are referred to as Responsible Authorities (RAs).  The RAs are 
responsible for ensuring that an environmental assessment is conducted as early as 
practicable in the planning stages of the project.  Federal regulations require RAs to co-
ordinate their duties, responsibilities and functions.  None of the powers, duties or 
functions listed in the preceding paragraph can be exercised until the assessment 
process has been completed.  During the assessment, all federal departments are 
obliged to provide on request any information, specialist or expert advice with respect to 
the project. 
 
Following the assessment, the RAs review the assessment report and the recommended 
mitigation measures.  If the project is unlikely to cause significant adverse environmental 
effects, the RAs may decide to grant the approval.  They may also decide to refer the 
project for a more through assessment by a review panel or mediator.  The RAs ensure 
that all of the proposed mitigation measures are implemented.   
 
The Canadian Environmental Assessment Agency provides advice on process matters 
to the RAs.  When proposals have been referred to a Part 5 review under the NLCA, but 
are also included in the Comprehensive Study List Regulations under CEAA, the Agency 
will review a comprehensive study report submitted to the Minister of EC by the Minister 
of the RA. This report may be prepared by the RA, the proponent or NIRB.  For 
proposals that have been referred to a Part 6 review under the NLCA, the Agency may 
have a role in managing and overseeing the operation of the panel. 
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14.6.5 Overlap of NLCA and CEAA Requirements 
 

Until legislation is in place that clarifies how the NIRB and CEAA processes will work 
together, a CEAA review will be triggered by at least some projects in Nunavut. In the 
current situation, both NIRB and the EC Minister must be satisfied that all requirements 
are being met.  It is possible that after the legislation is in place, CEAA will not apply to 
NIRB screenings or Part 5 reviews, although it is not clear to what extent or how it will 
apply to Part 6 reviews. 
 
As part of the process to consolidate the requirements under both the NLCA and CEAA, 
the NIRB “Guide to the Preparation of Environmental Impact Statements” includes a 
section entitled “10 Minimum EIS Requirements”.  The requirements listed in this section 
exceed those set out in section 12.5.2 of the NLCA and capture the requirements of 
CEAA that are not included in that section.  It is NIRB’s intent that by including these 
requirements, the EIS will meet the requirements of a Comprehensive Study Report, 
thus eliminating the requirement for two separate screening processes. 

14.6.6 Environmental Assessments under CNSC Requirements 
 
As the regulator of the Canadian nuclear industry, the Canadian Nuclear Safety 
Commission (CNSC) is the lead RA for environmental assessments (EAs) carried out 
under CEAA for any project which is subject to the requirements of the Nuclear Safety 
and Control Act (NSCA).  In general, CNSC staff establish the EA Guidelines136 for 
screening and comprehensive study EAs.   
 
In November  2003, Environment Canada announced regulatory amendments that will 
align the federal environmental assessment process for nuclear sector under CEEA, with 
the requirements of the NSCA.  The amendments to CEAA were needed to reflect 
updated federal nuclear legislation through the NSCA and to recognize the 
establishment of the CNSC, which replaced the Atomic Energy Control Board. 

14.6.7 Effects of a Uranium Prohibition 
 
A blanket prohibition on uranium mining would defeat the purposes for which the 
environmental assessment process in the NLCA was established.  A prohibition negates 
the possibility of a company demonstrating through studies (collecting both scientific and 
traditional knowledge) and public hearings in which all of the concerns of the local 
residents are addressed that they could safely remove ore with minimal impact while 
producing important benefits to the local people.   
 

14.7 The Canadian Nuclear Safety Commission and the NSCA  

14.7.1 Introduction  
 
The major federal government organizations involved in the Canadian nuclear industry 
include: Natural Resources Canada (NRCan), which develops federal energy policy; the 
                                                 
136 Available on the CNSC web site. 
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Canadian Nuclear Safety Commission (CNSC), which regulates the nuclear industry in 
Canada; and Health Canada, which recommends radiological protection standards and 
monitors occupational radiological exposures.  Other federal and provincial departments 
are also involved. 

14.7.2 Canadian Nuclear Safety Commission  
 
The CNSC was established to fulfill the purpose of the Nuclear Safety and Control Act 
(NSCA) which recognizes the risks associated with nuclear substances and activities 
and seeks to limit those risks to a reasonable level.  The role of the CNSC is reflected in 
its mission statement, which is “to regulate the use of nuclear energy and materials to 
protect health, safety, security and the environment and to respect Canada’s 
international commitments on the peaceful use of nuclear energy”.  
 
The CNSC web site gives the following summary of its regulatory and licensing role: “As 
the federal regulator, the CNSC executes licensing decisions made by the Commission 
or its designates, and continually monitors licensees to ensure they comply with safety 
requirements that protect workers, the public, and the environment and uphold Canada’s 
international commitments on the peaceful use of nuclear energy.  The requirements are 
set out through the NSCA, its associated regulations, licences and directives provided by 
the CNSC.  The CNSC also offers instruction, assistance and information on these 
requirements, in the form of regulatory documents, such as policies, standards, guides 
and notices.  Licensee compliance is verified through inspections and reports.” 

14.7.3 Nuclear Safety and Control Act 
 
The Nuclear Safety and Control Act (NSCA) came into force on May 31, 2000, when it 
replaced the Atomic Energy Control Act.  It provides the CNSC with its regulatory 
authority.  There are eleven regulations under the Act137: 
 

• Canadian Nuclear Safety Commission Rules of Procedure 
• General Nuclear Safety and Control Regulations 
• Radiation Protection Regulations  
• Class I Nuclear Facilities Regulations 
• Class II Nuclear Facilities and Prescribed Equipment Regulations 
• Uranium Mines and Mills Regulations 
• Nuclear Substances and Radiation Devices Regulations  
• Packaging and Transport of Nuclear Substances Regulations 
• Nuclear Security Regulations 
• Nuclear Non-Proliferation Import and Export Control Regulations 
• CNSC Cost Recovery Fees Regulations 

 
Several of these regulations have application to uranium exploration and mining in 
Nunavut.   
 

                                                 
137 These are available on the CNSC web site. 

 140

http://laws.justice.gc.ca/en/N-28.3/index.html
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR211.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR202.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR203.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR204.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR205.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR206.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/Sor207.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR208.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR209.pdf
http://www.nuclearsafety.gc.ca/eng/regulatory_information/pdf/SOR210.pdf


URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

14.7.4 Protecting People  
 
Every day people are exposed to both natural and man-made sources of ionizing 
radiation.  The substances all around us, particularly the earth, emits low levels of 
radiation as do cosmic rays from the sun.  Common examples of man-made sources of 
radiation are dental and medical x-ray machines, radiographic cargo inspection systems 
at border crossings, and nuclear power stations. 
 
The CNSC web site gives the following information on allowable levels of radiation 
exposure: “The Radiation Protection Regulations set limits on the amount of radiation the 
public and nuclear workers may receive.  Under the Canadian regulatory regime, the 
public dose limit is 1 mSv in one calendar year.  Canadian regulations are consistent 
with the most recent recommendations of the International Commission on Radiological 
Protection (ICRP) which is comprised of some of the world's leading scientists and other 
professionals in the field of radiation protection.  In Canada, standards and practices to 
protect people from radiation exposure are also developed by the Federal-Provincial-
Territorial Radiation Protection Committee.  Co-chaired by the CNSC, the committee 
provides a national forum on radiation protection issues.”  

14.7.5 Protecting the Environment  
 
CNSC regulations are designed to protect the environment from the use of nuclear 
energy and materials.  Some projects that are regulated by the CNSC also require an 
environmental assessment under the Canadian Environmental Assessment (CEA) Act 
as described in a preceding section of this paper. The CEA Act applies to all 
Government of Canada departments and agencies and defines where and when an 
environmental assessment is required.  
 
The CNSC also monitors the environmental performance and compliance of its licensees 
to ensure that their activities are consistent with CNSC licence conditions and Canada's 
international obligations. 

14.7.6 Application of the NSCA in Uranium Exploration  
 
Uranium exploration and mining activities are regulated primarily under the Uranium 
Mines and Mills Regulations (UMMR) of the NSC Act.  Section 2 of the UMMR states 
that the regulations apply in respect of uranium mines and mills but “do not apply in 
respect of uranium prospecting or surface exploration activities”. 
 
In Section 1 of the UMMR, the definition of “mine” says “ ‘mine’ includes an excavation 
site and a removal site.”  “Excavation site” is defined as “a place at which uranium is 
moved by means of underground activities for the purpose of evaluating a potential 
orebody” and “removal site” is defined as “a place at which uranium is removed from its 
place of natural deposit by means of surface activities for the purpose of evaluating a 
potential orebody” (emphasis added in both cases).  Thus the UMMR apply to activities 
that take place only after a deposit of uranium has been discovered and is being 
evaluated to determine its economic viability.   
 
Diamond drilling is carried out both in early stage exploration to find a mineral deposit, 
and in advanced exploration to evaluate the deposit.  It is the purpose for which the 
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drilling is done – not the quantity of uranium removed as under the former regulations – 
that  determines whether it falls under the UMMR.  Thus, surface exploration drilling 
carried out to find and identify a deposit would be exempt, whereas closely-spaced 
“definition drilling” done to provide the required assurance of the grade and dimensions 
of a deposit would be subject to the UMMR.  The CNSC staff is developing a clear 
position on the activities that would trigger the licence requirement under the UMMR.  A 
suggested method to distinguish clearly between the two types of activities is to consider 
the work to be surface exploration up to the point that an “indicated resource”, as defined 
by securities regulations, has been identified. 
 
Section 10 of the General Nuclear Safety and Control Regulations (GNSCR) under the 
NSC Act exempts naturally occurring substances, other than those associated with the 
development, production or use of nuclear energy, from the Act and its regulations, 
except for those provisions related to the transportation, import and export of nuclear  
substances.  This provision clearly exempts exploration projects because they are not 
associated with the development, production or use of nuclear materials138.  An operator 
would, however, still have to comply with the provisions under the Act and regulations 
that apply to the transportation of nuclear materials.  These would fall under the 
requirements of the Transportation of Dangerous Goods Act. 
 
An interpretation of this section of the GNSCR that would be consistent with the 
exemption provisions of Section 2 of the UMMR is that the uranium content of drill cores 
would be considered as exempt, naturally occurring nuclear substances until such time 
as a project changes from surface exploration drilling to delineation drilling for the 
purpose of evaluating a potential orebody.  At this stage, the drilling would require a Site 
Preparation Licence for a Removal Site. 

14.7.7 Application of the NSCA in Uranium Mining  
 
The NSCA oversees the health, safety, environment and security aspects of uranium 
mining.  Once a uranium exploration project crosses the threshold described in the 
previous subsection, it falls under the requirements of the Uranium Mines and Mills 
Regulations (UMMR) as well as other regulations under the NSCA, such as the GNSCR. 
 
The UMMR, which came into effect in 2000, sets out requirements for the detailed 
information to be provided in a licence application for a uranium mine or mill, including a 
requirement for a code of practice.  Licences issues under the authority of the UMMR 
include licences to prepare a site for and to construct, to operate, to decommission and 
to abandon a uranium mine or mill.  It also sets out requirements for operating 
procedures, ventilation systems, use of respirators, gamma radiation, training, and 
records to be kept. 

14.8 Liability and Financial Security 
 
To guarantee financial responsibility for decommissioning and long-term maintenance of 
the tailings, “the CNSC requires that present-day operators provide financial assurances 

                                                 
138 Information and Recommendations of the CNSC Staff in the Matter of COGEMA Resources Inc.; File 
22-C4-123-1. 
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that decommissioning of uranium facilities will take place in a responsible and orderly 
manner in the short- and long-term.”139  
 
We are uncertain as to the responsibilities of various parties if long-term liabilities and 
obligations with respect to decommissioning, maintenance, monitoring and any required 
mitigation if the financial assurances are insufficient for this purpose.  This is a particular 
concern with respect to IOL.  We assume that since the government of Canada 
regulates all uranium activities – and sets the requirements for and holds the security – it 
must assume a large measure of the responsibility.  The Government may also hold the 
security for water permits.  With respect to security required under a commercial lease 
issued by an RIA for an operation of IOL, however, the role of the RIA in shouldering 
liability and holding security with respect to a uranium mining operation is unclear.  We 
recommend that the precise nature of the obligations of the various parties be examined 
and resolved.  
 

14.9 Summary 
 
All of the regulatory framework that applies to exploration and mining for other 
substances also applies to uranium.  In addition, there are specific requirements that 
apply only to uranium exploration and mining. 
  
All exploration and mining activities in Nunavut must conform with the land use plan for 
that region, if one exists.  The Keewatin Plan says that uranium mining will not be 
permitted until the matter is thoroughly studied by the co-management bodies and such 
mining is supported by the people of the region.  Questions as to how these 
requirements would be applied must be resolved. 
 
There are no specific requirements relating to uranium in water permits issued by the 
NWB or in land use permits or licences issues by INAC or the RIAs.  We suggest that 
measures used by uranium companies in Saskatchewan to protect people and the 
environment be reviewed, and to the extent they are applicable, adapted for use on IOL 
and attached to licences and leases.  Caribou protection measures currently in place 
and attached to land use licences and permits would, of course, continue to apply. 
 
The NLCA provides for a comprehensive environmental assessment process for all 
project proposals.  The Nunavut Impact Review Board screens all proposals to 
determine whether a review is required and, if so, to highlight the ecosystemic and socio-
economic impacts that are likely to ensue from the project in question.  It is possible that 
for any proposal to mine uranium, a Part 6 review by a federal environmental 
assessment panel would be carried out.  The entire process provides many opportunities 
for Inuit to participate.  An environmental assessment under the Canadian Environmental 
Assessment Act would also be required, although it is possible that this could be done in 
conjunction with the NIRB assessment.  Legislation being developed will clarify how 
CEAA applies in Nunavut. 
 
The Canadian Nuclear Safety Commission regulates the nuclear industry, including 
uranium mining and milling, under the Nuclear Safety and Control Act and its 

                                                 
139 Nuclear Energy in Canada, NRCan publication, 2001. 
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regulations.  The general regulations apply to any activity involving the handling of a 
nuclear substance, including the transportation of radioactive samples.  The Uranium 
Mines and Mills Regulations (UMMR) apply only after a deposit of uranium has been 
discovered and is being evaluated to determine its economic viability  
 
For a uranium mine on IOL, it appears that financial security will be required by: CNSC 
under the UMMR; the Water Board (security held by INAC) for water permits; and the 
RIA, with respect to land use under a commercial Lease.  It should be noted that the 
situation (security and liabilities) for mining other minerals on IOL is exactly the same as 
stated above, with the exception that the CNSC is not involved.  The role of the RIA in 
shouldering liability and holding security with respect to a uranium mining operation 
would need to be thoroughly examined and resolved in the project review process.  
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15 POLICY FRAMEWORK 
 

15.1 Introduction 
 
The purpose of this paper is to provide background information and points for discussion 
in order to aid NTI in the development of a position on uranium mining in Nunavut.  In 
the previous chapters, we considered health and safety, historical, technical, social, 
economic and regulatory aspects relating to uranium mining and the nuclear industry in 
general.  In Chapter 14, we reviewed the regulatory framework that would apply to 
uranium mining in Nunavut, including land use plans.  In this chapter, we will discuss the 
policy framework of NTI, as well as policies of governments and the Inuit Circumpolar 
Conference that may constrain the proposed uranium policy.  We also briefly consider 
the policies of two provinces. 
 

15.2 The NTI Policy Framework 
 
Any new NTI policy must be consistent and compatible with the existing policy 
framework.  For the purpose of this paper, the present NTI policy framework can be 
thought of as comprising the following elements:   
 

• The NLCA 
• By-Laws and the Rules and Procedures 
• Resolutions B97/08-24 and 99-05 
• Board Results Policies 
• Mining Policy 
• Water Policy (2002) 
• Reclamation Policy (in preparation) 
• Environment Policy (in preparation) 
 

The NLCA, By-Laws, Board resolutions and the Results Policies can be considered to 
set out the organizations broad principles and objectives.  The Rules and Procedures 
and the policies provide the operating principles required to implement the broad 
objectives.  The impetus for the development of the policy and the process by which it 
should be developed have been driven by NTI Resolution 99-05 (Appendix 3). 

15.2.1 The NLCA 
 
Policies that impact on the use of IOL must be consistent with the purposes for IOL as 
set out in the NLCA, NTI’s By-Laws and the Rules and Procedures as discussed in 
chapter 10.  However, NTI’s position on broader issues relating to uranium mining in 
Nunavut and the nuclear industry in general need not be restrained by these.  As the 
DIO for many provisions under the NLCA, NTI’s rights and obligations extend beyond 
those relating to IOL.  We briefly review the relevance to the Uranium Policy of those 
NLCA articles for which NTI retains full or shared DIO responsibility.   
 

 145



URANIUM POLICY DISCUSSION PAPER, VOLUME I, February 2005 
 

The most significant of these DIO obligations with respect to the Uranium Policy derive 
from the provisions of Article 19 that grant title to IOL to the DIO (now the RIAs) and the 
provisions of Article 21, with respect to third party interests with respect to IOL.  Other 
articles are also relevant as described below.  We have not listed the DIO obligations 
held by the RIAs. 
 
Article 19 – Title to Inuit Owned Lands 
 
As described in chapter 10 of this paper, the “right to work” provision under paragraph 
19.2.1(b) guarantees that a person who has an interest in the “mines and minerals” on 
Surface IOL has the right to work those minerals.  In chapter 10, we described at some 
length our understanding of the limitations of NTI’s ability to prohibit the mining of 
uranium on IOL as a result of this right.  
 
Article 21 – Entry and Access 
 
Article 21 sets out the requirements for entry and access to IOL.  Although it also deals 
with public and government access, the significant part of this article for the purposes of 
this paper deals with “third party access” to IOL.  Section 21.7.2, which states that a third 
party interest in minerals in existence at the time the NLCA came into force “shall 
continue in accordance with its terms and conditions”, means that the right of any holder 
of mineral claims or leases held under the CMR to produce minerals from this property is 
protected.  However, section 21.7.8 and 21.7.11 say that the operator must first obtain 
the “consent of the DIO [in this case, the RIA] for the exercise of surface rights” to IOL.  If 
he cannot obtain that consent, the operator may apply to the Nunavut Surface Rights 
Tribunal for an entry order and “the Tribunal shall make an entry order setting out the 
terms and conditions for the use and occupation of that land to the extent necessary for 
the purpose of exercising the mineral right140. 
 
We presume that if the NTI (and RIA) position on uranium mining required the RIA to not 
grant access to a mining property located on IOL, the operator would, if negotiations and 
arbitration to obtain access were unsuccessful, apply to the Tribunal for an entry order.  
It is possible, however, that an operator would not pursue this course of action if there 
was also strong local opposition to the project.  
 
Article 25 – Resource Royalty Sharing 
 
An NTI position on uranium mining would impact this article only if the mining legislation 
under the CMR were changed so as to prohibit uranium mining under the CMR or to 
impact on the profitability of such operation, thus impacting the potential royalties 
received by Nunavut Trust under this article. 
 
Article 27 – Natural Resource Development 
 
Under this article, NTI as the DIO would have the right to be consulted on many matters 
dealing with any proposed project taking place on Crown land, including employment, 
training, business opportunities, health and safety issues, information flow and 
environment and wildlife concerns.  Any terms and conditions and land use guidelines 

                                                 
140 Nunavut Waters and Surface Rights Tribunal Act, section 133. 
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that NTI develops with respect to uranium mining on IOL (discussed elsewhere in this 
paper) would likely be reflected in the positions that NTI would take in consultations 
carried out under this article.   
 
Section 27.2.2, in clarifying the nature of the consultation, states that it shall “balance the 
needs of the DIO for information, an opportunity for discussion among Inuit, and the 
needs of Government and the proponent for timely and cost-effective decisions.”  
(Although section 27.3.1, states that the obligation to consult shall also apply to 
grandfathered rights on Subsurface IOL, we believe that the more rigourous provisions 
of Article 26, which are applicable to IOL, would apply.)   
 
This article does not impose constraints on policy statements NTI may wish to make in 
its uranium policy. 
 
Articles 5, 6, 10-13 – Wildlife and Resource Management 
 
NTI also retains some rights under those Articles dealing with the co-management 
bodies, especially with respect to wildlife, land use planning, development impact, and 
water management.  However, in most cases these are limited to such matters as the 
appointment of members to the boards and the right to make representations at public 
hearings.  An exception to this is the requirement in Article 11, that in the development of 
planning policies, priorities and objectives, “special attention shall be devoted to 
protecting and promoting the existing and future well-being of Inuit and Inuit Owned 
Lands”.  NTI and the RIAs, thus have an opportunity to have significant input on the 
future use of IOL.  (We discussed this with respect to the Keewatin Plan in Chapter 13.) 
Furthermore, NTI may work closely with all of the boards on an informal level in 
attempting to implement its policies. 
 
DIO Procedures 
 
The DIO procedures established by NTI’s Implementation Department to allocate Inuit 
responsibilities among NTI and the RIAs specify that, in addition to its role in managing 
minerals on Subsurface IOL, NTI has a joint responsibility in many matters involving the 
administration of surface rights.  This role of joint DIO responsibility applies to eighteen 
sections in Articles 19 and 21. 

15.2.2 NTI’s By-Laws and the Rules and Procedures 
 

In subsection 10.2.1, we made a brief reference to NTI’s By-laws and the Rules and 
Procedures for the Management of Inuit Owned Lands (the “Rules”).   Sections 4 
through 7 of the Rules state that the RIAs will administer “in accordance with these 
Rules the fee simple surface estate” in all IOL in their respective regions on behalf of the 
Inuit of their regions.  NTI will administer “in accordance with these Rules the fee simple 
subsurface estate in all mines and minerals, together with the right to work all mines and 
minerals” in all Subsurface IOL, on behalf of the Inuit of Nunavut.  Section 10 of the 
Rules states, “These Rules may be amended from time to time by agreement of NTI and 
the RIAs, in accordance with the Agreement and NTI's by-laws.”   
 
NTI has played a lead role in maintaining the Rules, bringing proposed amendments to 
LPAC, and coordinating the administration of surface rights across the three regions.  All 
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proposed changes to the Rules are first reviewed by NTI and RIA land managers, 
reviewed and recommended by LPAC, which is comprised of NTI’s First Vice-President 
and the vice-presidents of the RIAs, and finally, approved by NTI’s Board, which includes 
representatives of the RIAs.  Amendments to the Rules thus must meet the needs of and 
satisfy NTI and the RIAs, all of whom manage IOL in accordance with the Rules141. 

15.2.3 NTI Resolutions  
 
The NTI Board has passed two resolutions – B97/08-24 and 99-05 – that relate to 
uranium and the nuclear industry (Appendices 3 and 4).  The purpose of Resolution 
B97/08-24 was to address a very specific need: opposition to a plan to store weapons 
grade nuclear waste and other nuclear material from Russia and the United States in 
Greenland.  Resolution 99-05 was passed in order to move forward the process of 
developing a comprehensive NTI policy on uranium mining.   
 
Although they were made to address specific concerns, these two resolutions contain 
several statements that express NTI’s position more generally and that can be of 
assistance in the development of the NTI uranium policy.  The most significant and 
relevant of these are: 
 
Resolution B97/08-24 
 

• NTI is opposed to the storage of nuclear and other hazardous materials in the 
Arctic; 

• [resolved that] NTI voice its opposition to any plans for the storage of nuclear 
goods, or the transportation of such goods in the Arctic 

 
Resolution 99-05
 

• Canada is the world's largest producer and exporter of uranium; 
• Nunavut has excellent potential to be a producer of uranium; 
• the economic benefits for Nunavut of uranium mining may be significant; 
• the social and environmental impact on Nunavut of uranium mining may be 

detrimental;  
• uranium products may be used for both military and civilian purposes; 
• the Inuit Circumpolar Conference, of which NTI is a member, supports only 

peaceful and environmentally friendly applications of nuclear technology. 

15.2.4 Board Results Policies  
 
In May 2004, the NTI Board approved Results Policies indicating the Board’s long-range 
priorities.  These provide direction for NTI and serve as a basis for strategic planning and 
setting operational priorities.  The Required Results are organized into several 
categories; those statements most relevant to this paper, either in a direct or indirect 
sense, are as follows: 
 
                                                 
141 In spite of the above provisions and the fact that the RIAs follow the provisions set out in the Rules, an 
opinion has been expressed that there is no requirement for them to do so.   
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Benefits 
 

Lands & Resources 
 

• The Inuit rights set out in the NLCA with regard to Inuit Owned Lands are being 
implemented in such a way as to promote the economic self-sufficiency of Inuit 
through time, consistent with Inuit social and cultural needs and aspirations. 

• NLCA responsibilities held by Inuit in relation to Inuit-Owned Lands are being 
fully met. 

• Inuit are benefiting fully from the development of resources found on Crown 
lands, consistent with Inuit social and cultural needs and aspirations. 

• Inuit are actively participating in the stewardship of Nunavut’s lands, including 
developing and implementing government policies and regulations. 

 
Environment 

 
• Impacts of global climate change on Nunavut are acknowledged and 

compensated or mitigated.  
• The ongoing management of Inuit Owned Lands is in accordance with high 

standards of environmental stewardship. 
• Resource development in Nunavut is being undertaken in accordance with high 

standards of environmental stewardship. 
 

Economic Development 
 

• Nunavut is building a healthy mixed economy, built on principles of cultural 
integrity, self-reliance and community control, that supports a high and 
sustainable quality of life for the Inuit of Nunavut. 

• Inuit are employed in Nunavut’s private sector at a level steadily approaching 
national standards. 

 
Financial 
 

• The value of the capital settlement provided for under the NLCA is being 
maintained and increased.  

• NTI is incurring no long-term debt. 
 

Partnerships 
 

• NTI establishes and maintains partnerships that benefit Inuit. 

15.2.5 Mining Policy 
 
The Guiding Principle of the Mining Policy states: 
 

“NTI will support and promote the development of mineral resources in Nunavut if 
there are significant long-term social and economic benefits for the Inuit of 
Nunavut, and it is consistent with protecting the eco-systemic integrity of the 
Nunavut Settlement Area.” 
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Although virtually all of the Mining Policy is relevant to the discussion of uranium mining, 
the following twelve policy statements are particularly relevant in addressing concerns 
that have been raised regarding uranium mining and in informing the direction that may 
be taken in the future: 
 

• NTI requires that companies adhere to an acceptable recognized code of good 
environmental practice and pollution prevention.  

• NTI encourages the development of protection measures or guidelines which 
ensure the preservation of flora and fauna, including marine mammals, which 
may be impacted by development and related activities. 

• NTI supports caribou protection measures which provide adequate protection to 
caribou and habitat.  

• NTI requires that mines be planned, operated, closed and decommissioned, and 
disturbed lands be reclaimed, all in an environmentally sound manner. 

• NTI insists that any disturbed land be returned to a safe, stable and productive 
condition. 

• NTI encourages mining companies, educational institutions and Government to 
work together with the communities to ensure that the local population has the 
appropriate knowledge and training to take advantage of all levels of employment 
opportunities within and related to the industry. 

• NTI supports policies which optimize the royalties and other revenues from 
mining on both IOL and Crown land. 

• NTI will take a pro-active approach in creating a political and economic climate in 
which the mining industry will invest. 

• NTI encourages the mining industry, governments, Inuit organizations and 
communities to establish cooperative working relationships.  

• NTI insists that mining companies adhere to socio-economic terms and 
conditions on any mineral project being developed in Nunavut. 

• NTI supports land use activities that reflect the priorities and values of Inuit.  NTI 
requires that companies carry out meaningful consultations with Inuit 
organizations, government and affected communities prior to and throughout the 
duration of exploration and mining projects. 

• NTI requires that decisions concerning exploration and mine development be 
based on appropriate traditional knowledge and scientific information.  

 
The above statements deal mainly with protection of the physical environment, the 
benefits that would flow from a mining operation, and the consultation and decision-
making processes.  There are no statements regarding the health and safety of the mine 
workers or of residents of nearby communities.  These matters should be addressed in 
the uranium policy.  Matters dealing with the use of the product of the mining operation 
(uranium concentrate) and other issues related to the nuclear industry must also, if 
desired, be dealt with in the uranium policy. 

15.2.6 Water Policy 
 
The Water Policy was approved by the NTI Board in March 2003.  The Vision statement 
for this policy says: 
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“Inuit will respect and protect the delicate balance of the arctic environment by 
managing the use of water on Inuit Owned Lands in a way that meets the social, 
cultural and economic needs of Inuit.” 

 
The Water Policy has the following four objectives: 
 

• Water Rights:  To ensure that Inuit rights are respected and promoted in all 
aspects of water resource management. 

• Water Resource Protection:  To enhance the quality of water and protect the 
quantity and flow of water on, in, or flowing through Inuit Owned Lands. 

• Economic Benefits:  To maximize the economic benefits derived by Inuit from 
water use on Inuit Owned Lands without compromising Inuit social, cultural and 
environmental values. 

• Inuit Qaujimajatuqangit (IQ):  To ensure that IQ plays a significant role in water 
resource management decisions on Inuit Owned Lands. 

 
There are twenty policy statements that further these objectives and set out a 
comprehensive set of requirements.  The water policy would be applicable to any activity 
involving uranium mining on IOL.  

15.2.7 Draft Reclamation Policy 
 
The Reclamation Policy for Inuit Owned Lands (Reclamation Policy”) is currently in the 
final stages of development.  The latest draft sets out in detail the requirements under 
the Mining Policy that lands used for mining be reclaimed “in an environmentally sound 
manner” and that “any disturbed land be returned to a safe, stable and productive 
condition”. 
 
The Objectives of the Reclamation Policy for IOL are to: 
 

• Return IOL to a safe, stable condition that protects ecosystem integrity, allowing 
for alternative future uses. 

• Minimize the environmental liability to Inuit from the use of IOL. 
• Provide users of IOL with certainty and clarity of Inuit expectations for 

reclamation. 
• Integrate IQ and consultation with Inuit into the reclamation process. 
• Maximize the benefits of reclamation to Inuit.” 

 
The draft policy contains thirty policy statements that support these objectives.  All of 
these would be applicable to mining – including uranium mining – on IOL.   

15.2.8 Draft Environment Policy 
 
NTI and the RIAs are currently developing a Nunavut Inuit  Environment Policy (the 
“Environment Policy”).  Our comments are based on the latest draft which we have been 
provided.  The draft defines the environment as follows: “Land, water, air, resources, 
wildlife and marine areas jointly form a large part of what Inuit consider the environment 
to be.  Inuit also consider themselves to be an important part of the environment.” 
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The policy lists the following priority areas that are directly related to the land, air, water 
and resources of Nunavut:                 

 
• Inuit Qaujimajatuqangit  
• Climate Change 
• Environmental Monitoring 
• Land and Resource Management 
• Marine Environment 
• Parks and Conservation Areas 
• Transboundary Contaminants 
• Waste Sites 
• Wildlife 
 

For each of these priority areas, the policy sets out goals and actions.  We have 
identified the following goals and actions as being particularly relevant to our discussion 
of uranium mining.    
 
Inuit Qaujimajatuqangit  

 
Goal: 
 

• Take proactive measures to ensure “Actions” within the Nunavut Inuit 
Environment Policy to use Inuit Qaujimajatuqangit in a manner which enhances 
the decision-making authority of Inuit. 

Climate Change 
 
Issues relating to climate change are of particular relevance to the discussion of uranium 
mining and the related issue of the use of nuclear energy. 
 
On this topic, the Environment Policy says: “Climate change is happening and is 
affecting Inuit now, and may have greater impacts in the future.  Although climate 
change is not specifically mentioned in the NLCA signed in 1993, the NLCA does 
provide ‘[…] rights for Inuit to participate in decision-making concerning the use, 
management and conservation of land, water and resources, including the offshore’142. 
From NTI’s perspective, this includes decision-making with respect to determining 
measures required for mitigation of, and adaptation to, climate change.” 
 
Goal:   
 

• Nunavut Inuit leadership on all fronts of the climate change issue including: 
o assessing climate change information (Inuit Qaujimajatuqangit and scientific 

data); 
o promoting additional IQ and scientific research in Nunavut on climate change; 
o communicating information on climate change to Inuit in Nunavut; 
o developing a strategy for preparing for, and adapting to, the impacts of 

climate change; and 
o promoting actions that slow the pace of climate change. 

 
                                                 
142 Nunavut Land Claims Agreement. 1993. (p. 1) 
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As we have discussed in Chapter 4, the expanded use of nuclear energy as a means of 
producing electricity will help to reduce greenhouse gas emissions, hence help to “slow 
the pace of climate change”.  Support for uranium mining can thus be considered an 
action in the fight against climate change.  

 
Environmental Monitoring 

 
Goal:   
 

• Inuit leadership in ensuring a Nunavut General Monitoring Plan (NGMP) is put in 
place that meets the needs of Inuit and support for the regions in their efforts to 
collect adequate information to address concerns at the project specific level. 
 

Land and Resource Management 
 

Goal:  
 

• Ensure that land and resource management is carried out in a way that respects 
Inuit rights, views and interests.   
 

The following action under this heading is particularly appropriate to this discussion: 
 

• Establish comprehensive Inuit positions on land and resource management 
issues of community, regional and territorial significance through consultation 
with Inuit and adequate research. 

 
Wildlife  
 
Goal: 

 
• Increase the capacity for Inuit organizations to promote Inuit wildlife interests in 

all environmental decision-making.   

15.2.9 Analysis of NTI Policies 
 
NTI’s position on uranium mining must be consistent with its other policies, particularly 
the Mining, Water, Reclamation and Environment policies.  As the uranium policy 
concerns the mining of a mineral resource, the Mining Policy is particularly relevant.  
This policy is more general in nature than the other three as it was intended to provide a 
broad approach to mining issues.  At the time it was developed, it was intended that it be 
followed by a strategy document that would provide for the implementation of the policy 
statements set out in the Mining Policy.  Although a specific strategy or action plan was 
not developed, various work plans developed by NTI’s Lands and Resources 
Department and projects that the Department has undertaken have to a large measure 
implemented the Mining Policy statements.  The Water, Reclamation, and Environment 
Policies contribute additional detailed requirements within the limits of their specific 
areas. 
 
As stated in the Guiding Principle of the Mining Policy, NTI will support and promote any 
mining project as long as it can be done in a manner consistent with this policy.  The 
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policy does not indicate that uranium-bearing mineral are to be excluded from 
exploration and mining.  Rather, it simply states that any mining operation must be 
carried out in a manner that will have the least possible negative impacts while 
producing the greatest benefit to Inuit.  Nevertheless, we believe that there was an 
understanding that, because of special concerns related to uranium mining, it be the 
subject of a separate policy that would allow NTI to adopt specific provisions with respect 
to this activity. 
 
The four policies we have described would, of course, apply to uranium mining, as they 
would to any other land use activity in Nunavut.  We have listed some statements from 
the policies that we believe are particularly applicable to the consideration of uranium 
mining.  As these statements apply in a general sense to uranium mining, there is no 
need to re-state them in the uranium policy.  Rather, in treating uranium as a mineral 
commodity that requires special consideration, the uranium policy should clarify or 
expand on these general statements as necessary in order to make them specific to 
uranium mining.  The uranium policy should also fill in gaps and add details where the 
existing policies provide no guidance.   

15.2.10 Nunavut Economic Development Strategy 
 
The benefits of and need for mining development have been recognized in the 2001 
study prepared by the Conference Board of Canada, Nunavut Economic Outlook: An 
Examination of the Nunavut Economy, and in the 2003 Nunavut Economic Development 
Strategy.  NTI has committed to participate in the implementation of the strategy. 
 

15.3 Policy of Government 
 
Government of Nunavut  
 
The only apparent position of the Nunavut government143 on uranium mining is to abide 
by the requirements of any land use plans with respect to uranium mining.   
 
Government of Canada 
 
The position of the Government of Canada on mining is presented in the Minerals and 
Metals Policy of the Government of Canada.  The Policy incorporates the concept of 
sustainable development into a comprehensive federal policy document with respect to 
minerals and metals.  It recognizes the concerns of Aboriginal people about the effect of 
mineral exploration and development on traditional lifestyles and the environment,  and 
their desire to participate in the economic benefits derived from exploration and mining.  
The policy also recognizes the need for Canada to remain globally competitive in the 
minerals industry.   
 
The Sustainable Development Strategy (SDS) of DIAND’S Northern Affairs Program sets 
out principles, goals and objectives for its activities in the North.  Although both the 
minerals policy and the SDS deal with aspects of mining in a general way, there are no 

                                                 
143 One person has told us that he believes that a motion restricting uranium mining was passed in the 
Nunavut Legislative Assembly.  We are unable to find any reference to this. 
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specific requirements with respect to uranium mining.  The position of the federal 
regulatory authorities on technical matters relating to uranium mining can perhaps best 
be gleaned from the Government of Canada responses to the Panel reports (described 
in Chapter 8) and other documents prepared as part of the Environmental Assessment 
processes for the Saskatchewan mines that have recently gone through these. 
 
We believe that the federal government – through DIAND which administers mineral 
rights under the CMR in the NWT and Nunavut – is unlikely to institute a prohibition on 
uranium exploration and mining in these territories unless such activities were prohibited 
under land use plans or other legislation.  As a signatory to the existing land use plans, 
DIAND would be obligated to support specific requirements relating to uranium within 
those plans. 
 
The Canadian government has a number of policies that govern the export of uranium 
and nuclear technology. The overriding requirement is that nuclear materials and 
technology must not be used for nuclear weapons.  As for the Canadian provinces and 
territories, to our knowledge, only Nova Scotia (as described below) has a moratorium 
on the exploration for or mining of uranium. 
 

15.4 Position of ICC  

15.4.1 ICC Resolutions 
 
NTI is one of the representatives for Nunavut in the Inuit Circumpolar Conference ICC).  
The ICC has passed two resolutions144 relating to uranium mining or the nuclear 
industry.  The primary resolution concerning uranium is Resolution 83-01, passed at the 
3rd ICC General Assembly in Iqaluit (Appendix 2).  Resolution 98-05 specifically 
concerning uranium mining, passed at the 8th General Assembly in Nuuk.   
 
Resolution 83-01 is concerned primarily with concerns that missiles, nuclear weapons, 
and nuclear reactors could be tested or deployed in the Arctic.  It reiterates ICC’s 
fundamental policy “restricting the Arctic and sub-Arctic to those uses which are peaceful 
and environmentally safe.  It also stated ICC’s position that “exploration and exploitation 
of uranium, thorium, lithium or other materials related to the nuclear industry in our 
homeland be prohibited”. 

15.4.2 Actions of the ICC members 
 
The members of ICC are Greenland, Alaska, Russia and Canada.  In Canada, the 
organization represents the four land claims regions - Inuvialuit, Nunavik, Labrador, and 
Nunavut.  It is useful to determine to what extent the resolutions have been implemented 
in the regions represented by the ICC. 
 
Canada - Inuvialuit, Nunavik and Labrador 
                                                 
144 Unfortunately, information on other resolutions that may have been passed at other general assemblies 
(e.g., 1986, 1989, 1992, and 1995) is not available, therefore the total background on ICC positions may be 
incomplete. 
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In the Inuvialuit region, as in Nunavut, the administration of “Crown minerals” falls under 
the CMR, for which there are no restrictions relating to uranium.  To our knowledge, 
there are also no restrictions relating to uranium on land privately owned and 
administered by the Inuvialuit Regional Corporation.   
 
In Nunavik, there are no restrictions on uranium mining under the Quebec mining 
regulations.  Similarly, with respect to Newfoundland and Labrador, there are no special 
requirements or prohibitions under the mining act or in any land use regulations.  It is our 
understanding that there are also no special restrictions regarding uranium on lands 
administered by the Labrador Inuit Association under the land claims agreement. 
 
Greenland, Alaska and Russia 
 
Greenland’s standard terms145 for prospecting licences for minerals covers “prospecting 
for all mineral resources except hydrocarbons and radioactive elements, unless 
otherwise indicated in the licence”.  The same restrictions apply to exploration and 
exploitation licences.  However, as regards mineral resources not covered by these 
licences – presumably including “radioactive elements” – the Government of Greenland 
can, within the licence area, grant prospecting licences as well as exploration and 
exploitation licences.  Our understanding is that no “special” licences have been issued 
for uranium exploration and production.   
 
The Ilimmaussaq alkaline intrusion in southern Greenland has an important occurrence 
containing niobium, beryllium, Rare Earths, and uranium.  Greenland’s policy with 
respect to such an occurrence policy seems to be146that the restriction applies to 
deposits where uranium is the main commodity, but that one could mine uranium as a 
by-product, as would be the case for this deposit.  Unlike Nova Scotia (see section 15.5), 
Greenland has not established a specific uranium concentration.  Although other 
uranium occurrences are known, there appears to be no current uranium exploration, 
presumably as a result of the moratorium.. 
 
A brief web search found no indication of any restrictions of uranium exploration and 
mining in Alaska147 but we believe such restrictions would be unlikely given the United 
States’ requirements for uranium. 
 
We have not been able to determine if there are restrictions on uranium mining in 
Russia’s Arctic region (as required by the 1983 ICC resolution), but believe such 
restrictions are unlikely, given the facts that there are two nuclear reactor power plants in 
the Russian Arctic: the Kola plant on the Kola Peninsula and the Bilibino plant in the 
Chukchi region of eastern Russia and that Russia has an Arctic fleet of eight nuclear-
powered civilian vessels, including seven ice-breakers.   
 

15.4.3 Analysis  
 

                                                 
145 Chapters 2,3 and 5 of the Mineral Resources Act. 
146 From discussions with representatives of the Greenland government. 
147 this was a cursory review and does not rule out the possibility that such restrictions are in place 
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Analysis of the 1983 ICC Resolution 
 
Analysis of the text of the 1983 ICC Resolution indicates several dated references and 
questionable statements that suggest the resolution is possibly no longer relevant and 
requires updating.  For example, the references to testing cruise missiles and basing MX 
missiles in Alaska is out of date as cruise missile testing has not been carried out since 
the late 1980s and the possibility of basing nuclear-armed intercontinental ballistic 
missiles in Alaska ended with the Cold War. 
 
The statements that there should be no “nuclear devices” in the Arctic or sub-Arctic and 
that exploration and exploitation of “uranium, thorium, lithium or other materials related to 
the nuclear industry” is prohibited raise several question.  The problem with the first 
statement is that there is no definition of what constitutes a “nuclear device” and as it is 
stated, it could refer to the use of x-ray equipment for medical purposes, for example.  In 
the second statement, the meaning of the phrase “other materials related to the nuclear 
industry” is unclear as many ordinary substances including steel, plastics and concrete 
are used in nuclear reactors148.   
 
Our purpose in mentioning these statements is merely to call into question whether ICC 
had thoroughly researched and considered the issues.  We also note that none of the 
“whereas” statements refer to concerns about mining, yet the prohibitions include 
exploration and mining.  We submit that carrying out uranium exploration and mining is 
an entirely different matter than basing nuclear weapons in the Arctic 
 
Analysis of the 1998 ICC Resolution
 
This resolution recognizes that uranium exploration is already taking place and that 
significant deposits exist.  The resolution limits the concerns about uranium mining to the 
“potential environmental and social impacts” of uranium mining and appears to suggest 
that “new technology in mining” may allow mining to be done in such a way as to 
minimize the concerns and allow Inuit to realize the “potential economic steps forward for 
Inuit.”  
 
We believe that the intent of the resolution is to encourage further research on uranium 
mining so that the environmental and social concerns may be addressed.  The policy 
thus may be seen as opening the door to uranium mining. 

15.4.4 Summary  
 
Among the ICC members, to our knowledge, only Greenland has a prohibition on 
uranium mining and it is not clear how rigidly this would be applied.  None of the 
government jurisdictions representing the four Inuit regions in Canada has a prohibition 
on uranium mining.  Among the four Canadian land claims organizations, to our 
knowledge only NTI is considering such a prohibition with respect to land under its 
control.  We believe the main concerns addressed by the resolutions were with the 

                                                 
148The mining of lithium is also excluded.  Although lithium is not a “nuclear fuel”, a lithium compound – 
lithium deuteride – is used in thermonuclear weapons.  Lithium has many other uses including its use in 
batteries and as a medication. 
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testing and positioning of nuclear weapons in the Arctic and that the 1983 resolution has 
been largely ignored by the members insofar as it relates to uranium mining. 
 

15.5 Examples from Other Jurisdictions 
 
It is instructive to examine the only two Canadian jurisdictions that have had or currently 
have a moratorium on uranium mining. 
 
British Columbia 
 
BC had a moratorium on uranium mining during 1980 to 1987.  It resulted from a Royal 
Commission (the Bates Commission) that dealt with health risks about uranium mining.  
The moratorium expired in 1987 and has not been reinstated, in spite of the fact that the 
New Democratic Party that originally put the moratorium in place later came to power 
again and had an opportunity to renew it.   
 
In its new Health, Safety and Reclamation Code for Mines in British Columbia (2003), 
the BC Government has also eliminated most of the laws related specifically to the 
exploration for and mining of uranium.  The only remaining requirements that apply 
specifically to uranium are those safety and environmental provisions (similar to those 
described in subsection 7.2.2) that apply when assays return values in excess of 0.05% 
uranium or thorium.   
 
Nova Scotia 
 
A moratorium on exploration for uranium currently exists in Nova Scotia.  Under the 
Mineral Resources Regulations, any person who “identifies uranium mineralization” must 
“notify the Registrar”, “cease work associated with prospecting, exploration and 
development if a uranium concentration greater than 100 ppm is encountered…”, “cease 
all development work or mining operations if the average uranium concentration in an 
ore body, or in the aggregate of waste rock removed or that would be removed to 
develop or extract the ore body, is found to exceed 100 ppm” and restore the site or part 
of a site where “prospecting, exploration or mining has been undertaken by that 
person…”. 
 
This moratorium has two effects: people will not explore for uranium in Nova Scotia; and, 
those exploring for any other mineral commodity are unlikely to identify uranium 
mineralization in their samples or analyze those samples for uranium.  We believe that 
the discovery of a deposit of another commodity such as gold or copper with a low 
concentration of uranium, but a level above 100 ppm, will demonstrate that this 
moratorium is unworkable. 
 

15.6 Summary  
 
NTI’s policy framework can be considered to be made up of the NLCA, By-Laws, and 
Board resolutions and Results Policies, which establish the overall direction, and the 
Rules and Procedures and the Mining, Water, Reclamation and Environment Policies, 
which provide the operational details. 
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Although none of these makes a specific reference to uranium exploration and mining, 
all have statements about mining or land use activities in general as well as the 
environment that can be considered to apply to uranium mining.  Although, in the 
agreements it enters into, NTI does not currently grant exploration and mining rights for 
substances containing uranium, it has not passed Board resolutions specifically 
restricting the exploration for or mining of uranium.  Similarly, the Rules and Procedures 
do not restrict the exploration for or mining of uranium.   
 
The only specific policy direction that relates to uranium mining in Nunavut is that 
expressed by two resolutions of the ICC.  Among the ICC members, only Greenland has 
actually instituted a prohibition on uranium mining.  None of the government jurisdictions 
representing the four Inuit regions in Canada has such a prohibition and the Kivalliq is 
the only region of Nunavut that is currently subject to uranium-specific requirements 
established by a land use plan.  We suggest that the ICC policies were intended to deal 
mainly with nuclear weapons and are now in need of clarification and updating.  Among 
all Canadian mining jurisdictions, only Nova Scotia has a moratorium on uranium 
exploration and mining. 
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16 CONCLUDING REMARKS  
 
The treatment of most topics covered in this paper has necessarily been broad and of an 
introductory manner so as to provide an overview into many facets of uranium mining 
and the nuclear industry that will help to further the development of a position on 
uranium mining.  We have tried to present information that is accurate and verifiable.  
Some people may raise additional concerns that we have not addressed or wish to 
comment on the information we have presented. 
 
We have drawn the following general conclusions: 
 

• nuclear power does not significantly contribute to climate change and will 
continue to be an important carbon-free source of global electricity;   

• modern uranium mining – that provides the nuclear fuel – is highly regulated and 
can be done in a way that protects the health of the workers and residents of 
nearby communities, plants and animals and the environment; 

• Nunavut holds considerable promise for the discovery of important uranium 
deposits and Nunavummiut have an opportunity to improve the quality of their 
lives by taking advantage of the opportunities that would flow from the exploration 
for and mining of these deposits. 

 
In our review, we found that many concerns that have previously been expressed are no 
longer issues: some have been resolved by the coming into force of the NLCA and some 
have been allayed by the Saskatchewan demonstration that uranium mining can be 
done safety and in a manner that brings benefits to the people of the area.  Any 
remaining concerns are addressed by NTI’s existing policy framework or are discussed 
in Volume II of this paper and are the subject of policy statements. 
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Appendix 1  Caribou Protection Measures 
 
INAC Caribou Protection Measures 
 
The following are Caribou Protection Measures attached by INAC to Land Use Permits 
with respect to Crown land149:  
 

1. (a) The Permittee shall not, without approval, conduct any activity between May 15 and 
July 15 within the Caribou Protection Areas depicted on the map certified by the Engineer 
as the “Caribou Protection Map” and annexed to this Land Use Permit. 
(b) A Permittee may, upon approval by the Land Use Inspector, operate within the said 
Caribou Protection Areas beyond the May 15 deadline set out in 1(a), provided that, 
when monitoring information indicates that caribou cows are approaching the area of 
operation, the Permittee will implement 1(c). 
(c) On cessation of activities pursuant to 1(a) or 1(b), the Permittee will remove from the 
zone all personnel who are not required for the maintenance and protection of the camp 
facilities and equipment, unless otherwise directed by the Land Use Inspector. 
(d) The Permittee may commence or resume activities prior to July 15 within those parts 
of the Caribou Protection Areas released by the Land Use Inspector for the reason that 
caribou cows are not expected to use those parts for calving or post-calving (note 1). 
 
2. (a) In the event that caribou cows calve outside of the Caribou Protection Areas, the 
Permittee shall suspend operations within the area(s) occupied by cows and/or calves 
between May 15 and July 15. 
(b) In the event that caribou cows and calves are present, the Permittee shall suspend: 

(i) blasting; 
(ii) overflights by aircraft at any altitude of less that 300 meters above ground 
level; and 
(iii) the use of snowmobiles and ATVs (all-terrain vehicles) outside the immediate 
vicinity of the camp. 
 

3. (a) During migration of caribou, the Permittee shall not locate any operation so as to 
block or cause substantial diversion to migration. 
(b) The Permittee shall cease activities that may interfere with migration, such as airborne 
geophysics surveys or movement of equipment, until the migrating caribou have passed. 
 
4. (a) The Permittee shall not, between May 15 and September 1, construct any camp, 
cache any fuel, or conduct any blasting within 10 kilometres of any “Designated Crossing” 
as outlined on the map certified by the Engineer as the “Caribou Protection Map” and 
annexed to this Land Use Permit. 
 
(b) The Permittee shall not, between May 15 and September 1, conduct any diamond 
drilling operation within 5 kilometres of any “Designated Crossing” as outlined on the map 
certified by the Engineer as the “Caribou Protection Map” and annexed to this Land Use 
Permit. 
 
NOTE 
1. The Land Use Inspector’s decision will be based on the existing caribou information. 
2. Concentrations of caribou should be avoided by low-level aircraft at all times. 
 

                                                 
149 Appendix H to Keewatin Regional Land Use Plan 
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KivIA Caribou Protection Measures 
 
Presented below are sample conditions relating to caribou and muskox protection taken 
from an IOL Land Use Licence issued to a company by KivIA.  The specific measures 
may vary slightly for each region. 

 
35. The Permittee is given permission to conduct the approved land use operations 
between May 15 and July 15, provided that when caribou and muskox cows are 
approaching the area of operation, the Permittee shall cease blasting, overflights by 
aircraft at any altitude less than 300 meters above ground level, and the use of 
snowmobiles and ATVs (all-terrain vehicles) outside the immediate vicinity of the camp. 
Other activities shall also be suspended if caribou approach the immediate vicinity of the 
specific operation and the monitoring work (described in another clause) indicates that 
there is stress on the animals. 
 
36. During the presence of caribou and muskox within sight and sound of a camp, all 
personnel will remain quietly in camp. 
 
37. The Permittee may resume activities prior to July 15 if the caribou and muskox cows 
have ceased to use the area for calving and post-calving. 
 
39. The Permittee shall not locate any operation so as to block or cause substantial 
diversion to migration of caribou.  
 
40. The Permittee shall cease activities that may interfere with migration or calving, such 
as airborne geophysics surveys or movement of equipment, until the migrating caribou 
have passed. 
 
41. The Permittee shall not conduct any operation within 5 km of any “Designated 
Crossing” as outlined on the map annexed to this Land Use Permit. 
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Appendix 2:  ICC Resolutions on Nuclear Activity and 
Uranium Mining 

 
ICC Nuclear Resolution, 1983 
 
RESOLUTION 83-01 
Inuit Circumpolar Conference Position on Nuclear Activity in the 
Arctic and Sub-Arctic Areas 
 
WHEREAS, the Inuit Circumpolar Conference developed a fundamental policy restricting 
the Arctic and sub-Arctic to those uses which are peaceful and environmentally safe;  
 
WHEREAS, this policy is reflected in the several resolutions adopted by the General 
Assembly and the Executive Council since the formation of the Inuit Circumpolar 
Conference in 1977;  
 
WHEREAS, the governments of the United States and Canada intend to cooperate with 
each other to test the cruise missile in our northern Canadian homeland; 
 
WHEREAS, the government of the United States has entertained the idea of basing the 
massive MX missile system in our Alaskan homeland; 
 
WHEREAS, the Atomic Energy Canada, Ltd., plans to test the environmental and 
economic feasibility of the mini-CANDU and the SLOWPOKE 3 (small nuclear reactors 
for generating electricity) in the Canadian north since they are prohibited from testing 
them in the Canadian south due to environmental restrictions; and 
 
WHEREAS, the Arctic and sub-Arctic shall not be used for any nuclear testing or as a 
nuclear dump-site; 
 
NOW THEREFORE BE IT RESOLVED THAT the Inuit Circumpolar Conference 
emphatically restates its nuclear position: 

1. that the arctic and sub-arctic be used for purposes that are peaceful and 
environmentally safe; 
2. that there shall be no nuclear testing or nuclear devices in the Arctic or sub-Arctic; 
3. that there shall be no nuclear dumpsites in the Arctic or sub-Arctic; 
4. that exploration and exploitation of uranium, thorium, lithium or other materials 
related to the nuclear industry in our homeland be prohibited; 

 
FURTHERMORE BE IT RESOLVED THAT the Canadian government be notified of our 
opposition to the testing of the cruise missile in our Canadian homeland and that they be 
requested to refrain from such tests; 
 
FURTHERMORE BE IT RESOLVED THAT the Atomic Energy Canada, Ltd., be notified 
of our opposition to the testing of nuclear reactors in the Canadian Arctic or sub-Arctic 
and that they be notified to refrain from such tests; 
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FURTHERMORE BE IT RESOLVED THAT the United States government be notified of 
our opposition to the placement of the MX missile in our Alaskan homeland and that they 
be requested to cease with any such plan; 
 
FURTHERMORE BE IT RESOLVED THAT the Inuit Circumpolar Conference study and 
research current international treaties to determine whether or not they comply with the 
Inuit Circumpolar Conference Arctic Policy; and 
 
FURTHERMORE BE IT RESOLVED THAT the Executive Council of the Inuit 
Circumpolar Conference lobby the United Nations and various international 
organizations to encourage members of the United Nations to adopt a policy for a 
nuclear free zone in the Arctic. 
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ICC Uranium Mining Resolution, 1998 
 
RESOLUTION 98-05 
Regarding Uranium Mining in the Arctic  
 
WHEREAS Inuit remain deeply concerned about the potential environmental and social 
impacts of uranium mining in the circumpolar region; and 
 
WHEREAS significant deposits of uranium ore have been located in various portions of 
the circumpolar region, and mining exploration is already being undertaken particularly in 
northern Canada; and 
 
WHEREAS new technology in mining offers potential economic steps forward for Inuit; 
 
THEREFORE BE IT RESOLVED THAT the Inuit Circumpolar Conference Executive 
Council start a review process in order to re-examine its Principles and Elements for a 
Comprehensive Arctic Policy regarding northern scientific research and encourage 
governments and northern agencies to carry out research according to those principles. 
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Appendix 3:  NTI Uranium Resolution, 1999 
 
NTI Resolution 99-05 
 
WHEREAS Canada is the world's largest producer and exporter of uranium; 
 
AND WHEREAS Nunavut has excellent potential to be a producer of uranium; 
 
AND WHEREAS the economic benefits for Nunavut of uranium mining may be 
significant; 
 
AND WHEREAS the social and environmental impact on Nunavut of uranium mining 
may be detrimental; 
 
AND WHEREAS uranium products may be used for both military and civilian purposes; 
 
AND WHEREAS the Inuit Circumpolar Conference, of which NTI is a member, supports 
only peaceful and environmentally friendly applications of nuclear technology; 
 
NOW, THEREFORE BE IT RESOLVED THAT the NTI Lands Department begin 
immediately the development of a discussion paper canvassing the foregoing issues and 
other issues as they may arise and which are relevant to the creation of a 
comprehensive policy concerning uranium mining in Nunavut; 
 
AND BE IT FURTHER RESOLVED that the NTI Executive Committee establish a 
committee mandated to consult with the Lands Department regarding the development 
of the aforementioned discussion paper and to create a comprehensive "Draft" Policy 
Concerning Uranium Mining in Nunavut; 
 
AND BE IT FURTHER RESOLVED THAT the aforementioned committee present its 
Draft Policy Concerning Uranium Mining in Nunavut to the Board of Directors for its 
consideration. 
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Appendix 4:  NTI Resolution re Storage of Nuclear 
Materials in Greenland 

 
NTI Resolution B97/08-24 
 
WHEREAS there are reports that the Premier of Greenland is giving serious 
consideration to a plan to store weapons grade nuclear waste and other nuclear material 
from Russia and the United States in Greenland 
 
AND WHEREAS Rand Unrestricted Draft Series data posted on the Internet as “A 
Concept for Strategic Material Accelerated Removal Talks {SMART} “Debat om Thule 
Air Base; “Atom-faengsel” I Gronland” [correct font not available] gives considerable 
detail on this nuclear proposal;  
 
AND WHEREAS Rand estimates the material involved could be enough to manufacture 
about 100,000 nuclear warheads; 
 
AND WHEREAS in addition to Greenland, other circumpolar locations including Canada, 
Iceland, and Northern Scandinavia could be under consideration; 
 
AND WHEREAS the U.S. airbase at Thule, Greenland is cited as the most favourable 
location by the designers of the project proposal; 
 
AND WHEREAS the transport of hazardous materials to or from the proposed Thule site 
could threaten people, lands or waters protected under the Nunavut Land Claims 
Agreement: 
 
AND WHEREAS concern has been expressed to NTI by residents of Grise Fiord, 
N.W.T., a community which is relatively close to Thule; 
 
AND WHEREAS NTI is opposed to the storage of nuclear and other hazardous materials 
in the arctic; 
 
AND WHEREAS NTI has already conveyed its strong concerns about this matter directly 
to the President of the Inuit Circumpolar Conference and requested that he convey the 
matter to the Premier of Greenland;  
 
THEREFORE BE IT RESOLVED that NTI voice its opposition to any plans for the 
storage of nuclear goods, or the transportation of such goods in the Arctic; 
 
AND BE IT FURTHER RESOLVED that NTI take steps to notify representatives of 
governments and organizations involved in any such planning of our strong opposition to 
such plans. 
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