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280 Slater Street 
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Management of Uranium Mine Waste Rock and Mill Tailings (Discussion Paper DIS-IO-
01) 

The Canadian Nuclear Safety Commission issued the above-referenced Discussion Paper and 
associated Support Document at the end of March 2010, indicating that it is available for 
comment until May 25,2010. Cameco Corporation (Cameco) and AREVA Canada Resources 
Inc. (AREVA) have reviewed this documentation with some interest given its potential impact 
on our operations. Moreover, our companies recognize and are sensitive to concern about the 
use of natural waterbodies for tailings or waste rock deposition and wanted to convey at the 
outset that this is a matter that we take very seriously. 

Cameco is a member of the Mining Association of Canada (MAC) and we have been advised 
that representatives of MAC met with the CNSC on January 24 and provided a copy of the 
attached summary of MAC's position on this issue. This is a strong piece on the narrower issue 
of tailings deposition into a lake. Given our status as the only active uranium mining and milling 
licensees, we wou ld like to provide the following general comments to elaborate and expand on 
some of the points raised in the MAC briefing. Thereafter, in Appendix A, we have set out 
specific comments on the Discussion Paper and the Support Document for your review and 
consideration. 
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A. Summary of Industry Views 

To begin, we are in full agreement with the MAC view that the placement of tailings or waste 
rock into surface water bodies can be the best option under certain circumstances. Placement of 
tailings and waste rock into surface water bodies should not be categorically prohibited. Where 
it is proven to be the best scientifically defensible option for environmental protection, this 
activity should be permitted. 

B. Tailings and Waste Rock Management 

Oxidation of both tailings and waste rock can make it easier for water to mobilize constituents of 
potential concern into the local groundwater and the downstream environment. Current practice 
necessitates the capture and treatment of impacted groundwater at an associated and not 
insubstantial cost. 

The two primary methods for mitigating the environmental impacts of tailings and waste rock 
over the long term are to limit their ability to become oxidized or to limit their interaction with 
water once they are oxidized. These can be accomplished by placing under water, securing the 
material in place with an engineered cover, or a combination of these, Using engineered covers 
on waste rock piles and tailings facilities minimizes water infiltration from precipitation and. 
therefore potential for constituents of potential concern to be conveyed into the groundwater 
regime and ultimately to environmental receptors. Placing waste rock and tailings material 
below water greatly reduces oxidation, and thereby the ability of constituents of potential 
concern to enter the surface or groundwater regime. Both options lower the environmental 
impacts associated with uranium mining and can be applied based on a site-specific 
determinati on. 

Generally, material that is already oxidized is best reclaimed in-place with an engineered cover. 
Ifthere is a large volume of material to be managed, it may not be feasible to relocate it to 
existing water bodies. These sites are also more suitable to engineered cover options. 

With material that is not oxidized, it may prove more effective to place it under water. 
Locations where material can be placed directly into an existing water body or the volume of the 
material can be easily relocated to existing water bodies are candidates for under-water 
placement. In addition, surface water bodies can be filled in to emulate the local topography of 
the terrestrial landscape. This is one means to manage the surface placement of waste rock in 
areas with numerous lakes and smaller surface water bodies as is the case in the Canadian Shield 
where our current uranium mining facilities are located. 

Placement of tailings and waste rock under water is also an effective method of preventing acid 
formation (commonly referred to as acid mine drainage) and further control the potential for 
leaching of contaminants of potential concern and minimizing the potential for significant 
environmental impacts. 
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The Mine Environment Neutral Drainage (MEND) produced Report 2.36.1 entitled "Case Study 
Review ofln-Pit Disposal of Tailings and Waste Rock" had the following key findings: 

• There are several examples of where pit disposal has resulted in environmental 
improvements. Two recently eompleted projects (Owl Creek pit, Collins "B" pit) are 
examples of how acid generation and/or contaminant leaching problems (from surface 
waste rock piles) ean be controlled through underwater deposition in a pit. 

• The technology for pit disposal is reasonably well-developed. The geochemistry, 
hydrogeology etc. can be determined, and models to assess contaminant release and 
transport are well developed. The design of engineering controls for pit disposal can be 
reasonably assessed. 

• The geology, hydrogeology and climate of the site (i.e. elevation of water table) dictate 
which, cover (wet or dry) will likely be used; wet cover (i.e. pit lakes) are most common 
in Canada and Sweden while dry disposal is more common in the Cnited States. 

The uranium industry has several recent examples of underwater placement of tailings and/or 
waste rock: 

1. Nickel-rich basement waste rock mined from an open pit was relocated into another 
mined-out pit. The water table in the pit was subsequently allowed to rise and this rock is 
currently under water. 

2. The current tailings storage facility at all northern Saskatchewan uranium milling 
operations see the placement of mill tailings into a mined-out pit, thereby minimizing the 
potential for oxidation of these tailings. 

3. Mineralized waste rock from a mine was relocated into two mined out pits located near 
the shore of a lake prior to these pits being flooded with water. 

C. Current Regulatory Regime 

The l\1elal Mining ~Dluent Regulations (MMER) came into force on December 6, 2002 under 
the section of the Fisheries Act intended to protect fish habitat. The MMER specify limits for 
releases of arsenic, copper, cyanide, lead, nickel, zinc, radium-226 and total suspended solids, 
pH and prohibit the discharge of effluent that is acutely lethal to fish. The MMER include 
provisions to designate natural fish-bearing water bodies as tailings impoundment areas (TIAs). 
Approval for the use of a natural waterbody frequented by fish as a TIA requires a thorough 
environmental assessment and a rigorous evaluation of alternatives. The assessment of 
alternatives must clearly demonstrate that the use of a waterbody for waste disposal is the option 
that makes the most environmental, technical and socio-economic sense. The use of a waterbody 
as a TIA can only be authorized through an amendment to the :\tIMER approved by the Governor 
in Council (Schedule 2 amendment). 

In the case where a natural waterbody frequented by tlsh has been designated as a TIA, section 
27.1 ofthe MMER requires the development and implementation of fish habitat compensation 
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plans that have to be approved by the Minister of Fisheries and Oceans Canada. This 
requirement is based on "The Policy for the Management of Fish Habitat" developed by 
Fisheries and Oceans Canada. The fish habitat compensation plans are designed to offset the 
loss of fish habitat as a result of designating fish-bearing water bodies as TIAs. The MMER also 
requires a mining company to submit to Fisheries and Oceans Canada an irrevocable letter of 
credit to ensure that adequate funding is available to implement the fish habitat compensation 
plan in the event that the company is unable or unwilling to complete implementation of the 
plan. 

All effluent discharged from facilities subject to the MMER, including effluents from TIAs, must 
meet MMER discharge limits to help ensure the protection of downstream ecosystems. In 
addition, the MMER require that environmental effects monitoring be conducted downstream 
from effluent discharge points to determine ifthere are any effects on fish, fish habitat, or the use 
of fisheries resources (see Schedule 5 of the MMER). 

Thus, before tailings can be deposited into a natural waterbody frequented by fish, the project 
must undergo a thorough environmental assessment process that considers the advantages of this 
disposal over other alternatives. In such circumstances, the potential environmental impacts of 
this activity can be avoided through the implementation of the fish habitat compensation plan 
and other mitigation measures that are approved by the federal Department of Fisheries and 
Oceans. Finally, the effluent from these facilities continues to be monitored. 

D. Summary 

Our companies recognize the importance of successful long-term management of tailings and 
waste rock from our operations. Tailings and waste rock management are key aspects of 
uranium mining that is regulated throughout the life of a project. Our industry is sensitive to 
concern about the use of natural waterbodies fortailings or waste rock deposition, as well as the 
perception it may strike with the general public. As a consequence, it is an issue that we take 
very seriously. 
Operators must have the ability to use all available tools to optimize environmental performance. 
Placement of tailings and waste rock under water is an accepted practice with demonstrated 
benefits in the management of waste materials from Canada's uranium mines, and there is a well 
established and robust regulatory regime set out under the Canadian Environmental Assessment 
Act, the Fisheries Act and the Metal Mining Effluent Regulations dedicated to the review of any 
proposal to place tailings within waterbodies frequented by fish. 

Despite a strong record of environmental performance, additional CNSC regulatory expectations 
for the management of tailings and waste rock will serve to set us apart from other mining 
endeavours. The unintended consequence of this action may be to reinforce the false perception 
that uranium mining is unique and needs to be treated differently. This would undermine much 
of the work that our companies - and the CNSC - have done to inform stakeholders about the 
similar nature of uranium mining to other mining activities, and may complicate efforts to 
develop uranium mining opportunities elsewhere in Canada. 
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Further, we are concerned that any forthcoming CNSC INFO Document related to the 
Management of Uranium Mine Waste Rock and Mill Tailings could be interpreted as requiring a 
licensee to adhere to additional regulatory expectations above and beyond the current legal 
requirements set out under the authority of the Fisheries Act and Aletal Mining ~Yfluent 
Regulations. This could result in an inconsistent approval regime for our industry. This not only 
has jurisdictional implications, but also reinforces the false perception based on past experience 
that uranium mining and milling has greater environmental impact than other mining activities. 

In conclusion, we urge the CNSC to design a policy that does not result in a potential detriment 
to the environment by limiting appropriate waste management options, and in doing so 
negatively impact the Canadian uranium mining industry, which is already challenged by 
competition for investment with other differently regulated industries. We would also urge the 
CNSC to ensure the policy expressly reflects the existing regulatory framework for the 
deposition of tailings into waterbodies frequented by fish 

Sincerely, 

f}1tu Wwa 
Alice Wong 
Vice-President 
Safety, Health, Environment, Quality 
Regulatory Relations 
Cameco Corporation 

Tammy Van Lambalgen 
Vice President 
Regulatory Relations & General Counsel 
AREV A Resources Canada Inc. 

AW:sc 

Attachment 

c: Kevin Scissons - CNSC 
Peter Elder CNSC 
Eileen McLelland CNSC 
Regulatory Records Cameco 
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Appendix A 

1. Management of Uranium Mine Waste Rock and Mill Tailings (Discussion Paper DIS-IO-
01) 

Definitions and consistent use of the terms overburden, clean rock, waste rock and tailings 

• The only formally defined terms are "overburden", "clean rock", "waste rock" and 
"tailings". The documents then go on to use the terms "mine rock" and "mine waste 
rock". This creates considerable confusion because it is not clear whether "mine waste 
rock" is the same as "mine rock" or whether it extends to "clean rock" - or includes both. 
For example, the context in which the tenns are used suggests that "clean rock" is not 
included in the definition of "mine waste rock", but it is not clear. 

• Consequently, we would suggest that the use of the term "mine waste rock" be struck 
from the document. 

• We would also suggest that the term "mine rock" be defined and used consistently in the 
document as follows: "rock which is removed in the mining process to provide access to 
the ore body." 

• We would further suggest the definition of "waste rock" be modified as follows: "mine 
rock requiring active management due to its chemical and/or radioactive properties, 
which may require special consideration during storage or long term management." 

• We would suggest the definition of "tailings" be revised to clarify that the treated liquid 
solution from the tailings (i.e. treated effluent) is not considered to be a component of the 
tailings. 

"Tailings and mine waste rock shall be managed to ma.:dmize the use o[mine workings such as 
open pits and underground developments. and natural and/or engineered barriers between the 
waste materials and the environment, to help ensure the long-term protection o{Canada 's 
terrestrial and aquatic environment, as well as the protection of current andfuture generations. " 

• Would prefer to see the term "controls" used rather than "barriers", as it is more tlexible 
and fits some of the designed mitigation (e.g. use of a "pervious surround", which is a 
control, but not a "barrier"). 

• In the management of tailings and mine waste, "maximizing" the use of mine workings 
(particularly, underground developments) has to be tempered by the economics of doing 
so. That is to say that despite the common usage of previously mined out pits, the 
movement of waste rock back underground for disposal is at present cost prohibitive 
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"Tailings and mine waste rock are managed infacilities that are designed to isolate and control 
the materials over the long term . .. 

• We would suggest that the terms "isolate" and "control" need better definition. For 
example, even in a perfect system, some transport will take place at concentrations not 
predicted to cause adverse effects on the environment. Further it is not clear whether 
"control" just means physical control (i.e. keeping the waste in place and geotechnically 
stable) or this term includes chemical stability. 

• In this part and elsewhere in the document, the discussion would benefit from some 
further sense of scale whcn mentioning the "long term". 

"Overburden and clean rock is used as construction material, or as a resource, to the extent 
possible and consistent with the concept (if waste minimization." 

• The uranium mining industry has strived to do this where possible - it is a logical 
business solution. However, when not possible, clean rock can be successfully managed 
on surface through effective mine rock segregation programs. Mining operators agree 
that waste minimization is an important concept, but if there are no environmental or 
radiological consequences as to how clean rock is managed, we are concerned that the 
CNSC may make alternatives to the use of clean rock as a construction material or as a 
resource more difficult in the future. 

• For example, where it makes sense to do so, operators may opt to deposit clean rock into 
waters containing fish habitat for storage, or for the creation of fish habitat as required by 
a fish habitat compensation agreement. This would require a Department of Fisheries 
and Oceans authorization for harmful alteration, disruption or destruction of fish habitat, 
along with the associated fish habitat compensation plans, which would also require 
review through an environmental assessment. 

• This document should recognize that alternatives for clean rock storage, provided they 
are environmentally sound and obtain all necessary authorizations from regulatory 
authorities, may also be viable solutions for long-term storage of clean rock. 

"Reliance on institutional controls in the design o.f tailings and mine waste rock management 
systems is minimized. " 

• Given the recent provincial legislative developments in this regard, we would expect that 
the CNSC's definition of "Institutional Controls" is consistent with the province of 
Saskatchewan's Institutional Control Program as established by the Reclaimed Industrial 
Sites Act because we will eventually rely on this program for the long term management 
of all our Saskatchewan properties. 
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"Since waste management practices are continuously tested and improved upon with due 
consideration o/Canadian climate, geological variability, and data derivedfrom existing 
tailings and waste rock managementfacilities, this position shall be reviewed every jive (5) years 
to take into consideration the evolving scientific understanding 0/ mine waste management 
practices. " 

• We would like to clearly indicate that this review will be premised on the available 
science at the time of the review. 

2. Management of Uranium Mine Waste Rock and Mill Tailings (Support Document to 
DIS-IO-Ol) 

Generally, we would reiterate some of the earlier points that decisions regarding disposal of mine 
waste and tailings should be based on science and demonstrated best practice and not subjective 
views. 

"Applicants must recognize that uncertainty exists in science so releases to the environment 
should be kept As Low as Reasonably Achievable (ALARA). " 

• We assume that in using the definition of ALARA, the CNSC is doing so in a manner 
that is consistent with CNSC Regulatory Policy document P-223, Protection o(the 
Environment that defines ALARA as "as low as reasonably achievable, social and 
economic factors taken into account". 

"The approachfor managing mine waste rock and tailings is determined on a case-by-case basis 
for eachfacility but is expected to be based on Best Available Techniques (BAT). In this ·way, the 
operator would select the option that best protects the environment as a whole, taking into 
consideration technical and socio-economicfactors as appropriate. " 

• There should be more discussion and definition around the concept of BAT. In 
particular, BAT should be reconciled with the CNSC' s Regulatory Policy document P-
242, which provides inter alia that the CNSC will consider costs or benefits of the 
proposed regulatory action. 

"However, in all cases, the CNSC expects an applicant(or new mines or mills to consider in-pit 
disposal (or another means afplacing the material in an engineered sub-surface repository) where 
practicable. " 

• Consistent with earlier comments, "practicable" should be informed by both costs and 
benefits considerations. 
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Given that applicantsfor new uranium mines may propose using natural waterbodiesfrequented 
by fish for the disposal of uranium mine )'vaste, the CNSC is setting out regulatOfY expectations 
that best available techniques be used and natural waterbodiesfrequented by fish be avoidedfor 
H'aste disposal and long-term management (see attached document). The CNSC intends to 
formalize its position in a regulatOf:V document and })le/comes comments from all stakeholders on 
the attached draft. 

• We would suggest the following addition be added: 'and natural waterbodiesfrequented 
by fish be avoided 'to the extent practicable' for lvaste di:.,posal and long-term 
management to reflect the Discussion Paper. 
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