







Mining and Nuclear Power - In Support of Green Mining

A Draft Proposal for a Joint Project between the Mining Association of Canada and the Canadian Nuclear Association

April 2024

Summary

It is proposed that the Canadian Nuclear Association (CNA) and the Mining Association of Canada (MAC) produce a report on the challenges and opportunities associated with the use of nuclear power in mining, to advance informed decision-making in industry and government, including regulators. 

Much of the focus on Small Modular Reactors (SMRs) has been on their ability to supply clean electricity into the grid.  Of equal importance is the potential of SMRs and Micro Modular Nuclear Reactors to decarbonize heat and power in Canada’s industrial sectors, including mining. Experience to date suggests considerable interest on the part of the mining industry to learn more about the SMR and Micro Modular Nuclear Reactor technology, and their application be it for electricity, process steam, and/or hydrogen. In short, mining companies seek economically viable solutions to reducing their carbon footprint. And there are SMR vendors who want to learn more about the industrial uses markets. It is no wonder that the use of nuclear power at mining sites has now become a standard session at the Prospectors and Developers Association of Canada Annual Convention. 

MAC and the CNA share similar modus operandi and have complimentary objectives.  The CNA works with its members and all communities of interest, to promote the industry nationally and internationally, works with governments on policies affecting the sector and endeavors to increase awareness and understanding of the value nuclear technology brings to the environment, economy and daily lives of Canadians. MAC works alongside its members to promote the industry nationally and internationally, work with governments on policies affecting the sector and to educate the public on the value mining brings to the economy and the daily life of Canadians.

As MAC and the CNA will be entering into a Collaborative Agreement, this project will help bring the Agreement to life with tangible results. This project falls within The Agreement’s principle to, “Facilitate knowledge sharing and collaboration on cutting-edge technologies, safety measures, and innovation to drive the development of cleaner and more efficient mining practices through the integration of nuclear and SMR solutions in the mining sector”.  






Background: Mining and Nuclear

The timeline or pathway for the use of nuclear power in the context of climate and energy security targets is rapidly evolving, and entails complex, interrelated considerations. In 2022, the CNA concluded the first phase of its Nuclear for Net Zero Project. A workshop convened in April 2022 with some 100 participants confirmed numerous considerations that need to be addressed in a timely fashion, ranging from supply chain and regulation through financing to workforce and Indigenous engagement, to achieve net zero targets by 2050. Many, if not most, of the same issues are applicable to nuclear and mining, and likewise would benefit from early consideration, particularly given the lead times involved in the development of mining operations and the construction and licensing of SMRs. 

The concept of using SMRS in the mining sector is not new.
 
· In 2018, Canada’s SMR Roadmap identified on- and off-grid combined heat and power for heavy industry, such as mine sites, mineral processing, and resource extraction, as one of three potential applications for SMRs in Canada.

· In 2019, the Canadian Minerals and Metals Plan (CMMP) highlighted the opportunity that SMRs can provide for mining operations to lower environmental footprints, drive cost efficiencies, and build infrastructure that can benefit surrounding communities.

· In December 2020, Canada’s SMR Action Plan identified the Canadian mining industry’s interest in the development of SMR technology, as it is well-positioned to be a primary end-user and beneficiary of SMRs.

· The Economics and Finance Working Group for the SMR Action Plan confirmed a strong potential for SMRs in the mining sector:	Comment by Photinie Koutsavlis: Would you happen to know if MAC was part of this Working Group - this is before my time here.	Comment by Michael Lynch: To Check 	Comment by Michael Lynch: MAC was not a member but probably contributed. The members were:
Chair: Nicolle Butcher (OPG) Co-Chairs: Chris Ciaravino (OPG); Stephen Healey (Natural Resources Canada) Members: Zobair Anam (Ontario Ministry of Energy), Milt Caplan (MZConsulting), Iain Harry (SaskPower), Alberto Mendoza (Canadian Nuclear Laboratories), Megan Moore (Canadian Nuclear Laboratories), Babatunde Olateju (Alberta Innovates), Ramesh Sadhankar (Canadian Nuclear Laboratories)

· an estimated 20 to 60% cost advantage in levelized cost of electricity (LCOE) over diesel.  
· A reliable source of power in mines may allow for additional on-site crushing and milling which can account for more than half of the electricity demand for mines. 
· Off-peak nuclear power could be utilized to produce hydrogen fuel for mining vehicles, which in turn could reduce GHG emissions in an underground mine by up to 25%.
· The SMR Action Plan noted that SMRs targeting off-grid applications are at a pre-commercial stage, but timelines are moving quickly.

· Since 2020, discussion of mining and nuclear has come up repeatedly at forums such as PDAC. The Nuclear Energy Agency (NEA) is in the process of completing a case study about the use 	Comment by Photinie Koutsavlis: May wish to add the Nuclear Energy Agency’s work towards a mining case study as well as interaction with the mining industr?	Comment by Michael Lynch: Wasn’t Aware - details?	Comment by Michael Lynch: I contacted the NEA - Brent Wilhelm. Brent indicated willingness to support our study. We should consider inviting him to sit on our advisory group.



· of a nuclear power plant at a mining operation. Release of the case study is expected in the early summer 2024.

The political, social, economic, technological, regulatory, and environmental policy context within which opportunities for the use of SMRs in mining operations is evolving, and it will continue to evolve. Further, there is growing international collaboration - and competitiveness - for scarce financial and skilled human resources, with a global supply chain including its specific challenges as a backdrop, with intent to meet net zero emissions targets by 2050. To this end, Canada is not alone in announcing measures to encourage investments. Green bonds, investment tax credits, workforce development incentives, are but a few of the measures being adopted across the globe. The US Inflation Reduction Act is a case in point.

It is a complicated world, and identifying and understanding the challenges and opportunities for mining and nuclear begins with a concerted, coordinated effort across the mining and nuclear industries, with the critical mass to adequately map out the opportunity, the challenges, and the pathway forward. To this end, it is proposed that the Report be completed by the CNA and MAC Policy teams with support from a small team of industry advisors from the mining and nuclear sectors.

Proposed Project:

Vision - What does the Mining Industry want to achieve by 2050?

The mining industry is powered by clean energy solutions.

Mission - How does the mining industry intend to achieve this vision?

The mining industry will explore the integration of clean energy solutions through nuclear power and small modular reactors to support mining operations and advance Canada's energy transition towards a low-carbon future.

Goal – What is the broad direction or goal for the project proponents to support the mission?

To advance and support informed decision-making in industry and government, including regulators, on the use of nuclear power in mining operations.

Objectives – What are the specific objectives required to achieve the goal?






To improve the information base about nuclear energy in mining issues and considerations such as technology, regulation, business models, economics, environmental assessments, indigenous engagement and supply chain.
· To engage members of the nuclear and mining industry to confirm and help prioritize issues, including possible identification of actions and recommendations to mitigate business and financial risks.

· To engage government for purposes of identifying preliminary policies and regulatory instruments that will support the use of nuclear in mining.

· To nurture a community of practice across industry, government, NGOs and civil society, including indigenous organizations, focussed on evidence-based policy making related to mining and nuclear energy.

Approach:  

The Project will employ a policy research and analysis framework that builds on existing information and ongoing studies and engagement of stakeholders. It will be delivered through a partner model with in-kind and negotiated cash contributions as required	Comment by Photinie Koutsavlis: Please see the bottom of the document on my financial capacity to support this project	Comment by Michael Lynch: OK

Subject to discussions between MAC and the CNA, the project team will examine issues in key areas:	Comment by Photinie Koutsavlis: Can we add a section on roles and responsibilities - who would be responsible for what.  Mining companies are interested in the 3rd party approach of an SMR or micro-SMR company managing the equipment, install, decommissioning, maintenance - so that the mining company is can purchase the service but not responsible for its operations, etc. May be useful area to further explore.	Comment by Michael Lynch: Had that in mind under business models

· Nuclear technology and mining operations - the readiness, capacity, attributes, and potential role of the suite of existing and new nuclear technology and their output (electricity, heat and hydrogen) for mining operations.

· Regulation – roles and responsibilities the fit of existing regulations, policies and standards; the development of new regulations to enable the use and siting of nuclear power plants at mining operations how the regulatory process would work with the environmental assessment process, and subsequent implications of timing of permits. In sum, describe the sequence of regulatory permitting/licensing and the environmental assessment process. 	Comment by Photinie Koutsavlis: Roles and responsibilities for the regulations/permitting of the equipment.  Timelines, how would it work with a mining companies environmental assessment process for the project and subsequent timing for permits.  More on the sequencing of events.	Comment by Michael Lynch: OK

· Finance – financial considerations, including business models, for nuclear and mining projects. Under business models, the study will explore a third-party approach of an SMR or micro SMR company managing the equipment (installation through to decommissioning), whereby mining companies can purchase the latter service versus owning the nuclear power plant themselves.

· Engagement Considerations - communications and engagement with government, indigenous peoples and other stakeholders to educate, share information and understand concerns. Note that caution will be exercised on any engagement, particularly that with Indigenous organizations or peoples, with care will be taken not to get too far ahead of ourselves. Further note that the CNA has an Indigenous Relations Council with whom they can consult.	Comment by Photinie Koutsavlis: We should be cautious on how/what we include on Indigenous engagement - not certain how much has been done in this space, and we certainly don’t want to get beyond ourselves on this and have a negative blow back	Comment by Michael Lynch: Jill?

· Secondary socio-economic benefits to neighbouring indigenous and non-indigenous communities.

The Project Team will comprise CNA and MAC representatives with support from a small team of industry expert advisors from the mining and nuclear sectors. 	Comment by Photinie Koutsavlis: Would this be MAC or CNA members? If so, we should specify this	Comment by Michael Lynch: Yes, Intent is to solicit members from CNA and MAC members. There may be the odd non-member such as the NEA as discussed earlier.

Deliverable:

The key deliverable will be a Report jointly authored by MAC and the CNA on nuclear and mining that addresses the market potential, challenges, and opportunities. A critical part of this deliverable will be the development and inclusion of a roadmap highlighting necessary steps for advancing the use of nuclear in mining. The Report will be targeted at decision-makers in industry and government. 	Comment by Photinie Koutsavlis: Can we nuance this to be - proposed pathways or roadmap...or something else?	Comment by Michael Lynch: Will do in next version	Comment by Michael Lynch: Done.

Note that the study will not provide a detailed assessment of full market potential but rather will speak to that market potential in broad terms. Nor is it intended to resolve any challenge raised. Rather, the Report can be viewed as a trailer: it will identify and describe challenges, setting the stage for more advanced, deeper analysis to be determined through subsequent effort by the CNA and/or MAC,   


Potential Draft Report Outline

1. Executive Summary
2. Introduction: The value proposition for this document
3. Mining Industry: The clean energy transition and decarbonization efforts
4. Nuclear power: A clean energy opportunity (power and heat)
5. Opportunities for use of nuclear in mining 
· Examples from mining companies currently exploring this (3-4)	Comment by Photinie Koutsavlis: Mining companies? Or SMR technology companies?	Comment by Michael Lynch: Mining	Comment by Michael Lynch: Mining companies, but perhaps with input from SMR vendors
6. Challenges of this application	Comment by Photinie Koutsavlis: We should mention what is within these sections from the narrative above, technology readiness, regulatory, finance, social license to operate...etc	Comment by Michael Lynch: OK	Comment by Michael Lynch: done	Comment by Michael Lynch: Done
· Regulation
· Environmental Assessment
· Technological readiness
· Finance including alternate business models such as third-party ownership of the SMRs.
· Social license to operate
· Workforce
7. Areas for further work
8. Policy guidance (incl/ roadmap)) 
9. Summary 	Comment by Photinie Koutsavlis: Conclusions or the conclusion?	Comment by Michael Lynch: Conclusion


Proposed Project Schedule: (estimated 6 months)

Upon approval by both the CNA and MAC for this proposal to proceed:

Project Launch (4-6 weeks)

· Step 1: Assemble a project team comprising policy representatives from MAC (Photinie Koutsavlis, Vice President, Economic Affairs and Climate Change) and the CNA (Jill Baker, Vice President, Regulatory Affairs, Policy and Corporate Events; Michael Lynch, Senior Advisor, Research and Policy) with the following immediate tasks: 	Comment by Photinie Koutsavlis: Just me ☺️	Comment by Michael Lynch: Ok	Comment by Michael Lynch: Done
· Produce a Terms of Reference   
· Assemble a 6-8 member-advisory team drawn equally from the nuclear and mining industries.  Proposed examples:	Comment by Photinie Koutsavlis: MAC members? How many? Three or four?	Comment by Michael Lynch: I think three from mining and three from nuclear	Comment by Michael Lynch: Done
· Burgundy Mine (diamonds), NWT (expressed interest)
· Arc Clean Technology (looking at SMRS at mining sites)
· Prodigy Clean Energy (not a vendor but providing marine transportable nuclear power plants)
· Nuclear Energy Agency (doing case study on mining and nuclear)
· Complete a plan of action. 
· Hire a consultant to draft the report. This may or may not be necessary, particularly at this stage,

· Step 2: Host a project kick-off meeting with the project and member-advisory team to confirm the terms of reference, administrative practices, and the plan of action.  

· Step 3: Debrief senior management at MAC and the CNA on the project launch, plan of action, and address any outstanding issues.  

Setting the Stage – Information gathering and analysis (3 months)

· Step 1: Identify key existing research, policy documents, studies, and resources. 
· Step 2: Review the aforementioned information, update where possible if we have additional information, and outline gaps.	Comment by Photinie Koutsavlis: What are we updating? Are we providing a bit of a literature review? And outlining the gaps?	Comment by Michael Lynch: Yes, literature review, and outlining gaps
· Step 3: Draft an interim report that summarizes the prognosis for nuclear in mining, including an annotated list of key issues, challenges, and opportunities (include a SWOT analysis).



Stakeholder Engagement – Priorities and Recommendations (1 month)

· Step 1: Schedule Engagement with the nuclear and mining industry, government, and others as applicable to confirm the nature of the challenges and opportunities, and to help determine priorities and recommendations.	Comment by Photinie Koutsavlis: Who would we meet with - may be useful to add a few examples prior to approval of the ToR?	Comment by Michael Lynch: Not sure how best to go about this. Need to discuss	Comment by Michael Lynch: Need views here. I could envisage a virtual workshop where we invite CNA and MAC members, present the findings of the project team. Seek comments from participants, then update the Report accordingly.

· Step 2: Update the project report, to include priorities and recommendations.

Report Approval (1 month)

· Step 1: Present the findings of the report to MAC and CNA senior management and their respective Boards).

· Step 2: Incorporate management advice and comments into the report. 

· Step 3: Finalize report for publication and distribution. 

Note that the project will occur in part over the summer months when the availability of people will be subject to vacation plans. 



Resources:

In-kind contribution of MAC and CNA members to the project team. Assume the team members can expect to spend on average 20 - 30% of their time on the project.	Comment by Photinie Koutsavlis: Just me on the MAC side.	Comment by Michael Lynch: OK	Comment by Photinie Koutsavlis: Will try, but with all else on my plate, likely 20-30% with some days being more and others less	Comment by Michael Lynch: Just a guess estimate.

Advisory team members can expect to attend bi-weekly meetings of an hour and a half, plus preparatory time of an hour or two reviewing documents in advance of the meeting.  

As advisory team members will be drawn from industry, the project assumes no need to provide renumeration. 	Comment by Photinie Koutsavlis: Association members...are we included others outside the Associations?	Comment by Michael Lynch: To discuss

If deemed necessary, the cost of a consultant to author the report and for a graphics creator is estimated at $50,000. 




1 | Page

image1.jpeg
6HS dIY NO BMENQ 1S 91815 9Nnd G/ - 00S 1

ed‘eud

canadian
nuclear
association

cna?anc

association
nucléaire
canadienne





image2.jpeg
6HS dIY NO BMENQ 1S 91815 9Nnd G/ - 00S 1

ed‘eud

canadian
nuclear
association

cna?anc

association
nucléaire
canadienne





