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Message from The Chair

A year ago we were slowly, and selectively, re-opening and re-starting economic activity after the first wave of the COVID-19 
pandemic collapsed global trade, rocked capital markets, disrupted supply lines and impacted the daily lives and well-being of 
billions of people globally. 

Mining companies around the world were not exempt 
from the impact of COVID-19. The health and economic 
consequences of the pandemic reduced demand for 
our products and created operational challenges to keep 
employees and communities in which we operate, safe. 
Our industry reacted swiftly and responsibly, ensuring the 
safety of its employees and communities, adjusting to 
supply chain disruptions, while making certain that working 
capital was adequate to keep companies and operations 
solvent – even if on a care and maintenance basis.

And while financial liquidity constraints arising from the 
pandemic required a reallocation of capital for many 
companies, I am grateful to all the CMIC Sponsors and 
Members who continued to recognize the importance 
and long-term value of innovation and technology 
development risk-sharing through their commitment and 
support of CMIC. 

As I come to the end my term as Chair of the Board, I 
am also grateful to my Board colleagues, and the CMIC 
Management Team for the trust, confidence, and support 
you have shown me in this important role. The test of 

any board is how it behaves and works together during a 
crisis; of course, the COVID-19 pandemic was global crisis 
of epic human, economic, and political proportion. The 
CMIC Board met these challenges head-on, assessing 
the risks and impacts of the pandemic to CMIC projects 
and its business to help guide our management to adapt 
our business plan and near-term strategy. I commend the 
Board and CMIC Management Team for a job well done.

I would like to recognize and thank retiring members of the 
Board, Imogen Coe and Nils Voermann, who have reached 
the end of their respective second term. Both Imogen and 
Nils brought thoughtful advice and frank discussion to the 
Board over the past six years. I would also like to recognize 
and thank Dominic Fragomeni who recently retired from 
the CMIC Board, but not from his commitment to the 
pursuit of mining innovation. Finally, I welcome Mark Thorpe 
into the role of Chair of the Board. Mark has been very 
helpful to me and the Board as Vice Chair for the past year. 
I wish him well in his new role. 

It has been my privilege and honour to serve as your Board 
Chair. Thank you!

Gordon J. Bogden
Chair, CMIC
Chairman, Black Loon Group
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Message from The Executive Director & CEO

“Innovation Happens at the Speed of Trust”

I have been using this statement for several years to 
clarify that innovation, and indeed CMIC, is about people. 
Our relentless focus on the human aspect of CMIC, its 
Members, project participants, and stakeholders during 
this global pandemic is what made 2020 one of CMIC’s 
best years. In 2020, we attracted new member companies, 
initiated new consortium projects, grew revenues, and 
garnered significantly more international attention. 

I cannot help but believe that a major reason for our 
success is how the CMIC team builds relationships with 
individuals while creating connections to their businesses. 
CMIC Innovation Managers and office staff have been 
referred to as “if we want it done give it to her,” or “he’s 
our guy,” by our partners, a testament to the connections 
created and the trust that has been built. 

The pandemic has affected virtually every human being 
on the planet, and in many instances, these effects are not 
afforded the attention they deserve. We focused extra 
attention on our partners during this past year, typically 
opening every conversation with, “How are you and your 
family?” In many instances, these routine business calls 

diverged into discussions about family and friends, the 
impact of COVID-19, and coping strategies. This simple 
question allowed partners to open up about the effects 
of the pandemic on them, their families, and their business. 
The simple recognition by CMIC that the pandemic has 
affected our partners on an individual basis has helped 
solidify our relationships with them and their parent 
companies.

It is heartening to hear the phrase “Innovation Happens 
at the Speed of Trust”, stated back to us by international 
mining companies and organizations. This clearly 
demonstrates CMIC has had an indelible impact on 
the mining industry and has built that trust through 
our human approach to innovation.  

The past year was unprecedented in recent history, and 
yet we, or at least some of us, are emerging from this 
global pandemic stronger and more resilient than ever.    

I invite you to experience what CMIC has to offer on the 
following pages.

Carl Weatherell
Executive Director & CEO
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The challenges of operating 
productively and profitably 
go hand-in-hand with the 
need to reduce waste, and to 
maintain our commitment to 
environmental responsibility. 
At the same time, we also 
have a duty to a public 
who demand visibility 
and accountability.

The Canadian mining industry is focused on transforming how it operates through innovation. Companies 
through the mining supply chain are working towards significant emissions reductions and the eventual 
elimination of mine waste and tailings both in Canada and abroad. The radical reduction in mining’s 
environmental footprint is at the core of the CMIC Towards Zero Waste Mining (TZWM) innovation strategy.

TZWM employs an open innovation business model, one that is unique in the natural resources industry. 
This approach harnesses innovation and leverages talent, knowledge, intellectual property and existing 
technology from industries inside and outside of mining to create effective solutions. Technology 
development, deployment and adoption is accelerated by taking advantage of global assets in an open 
and shared intellectual property framework with the entire supply chain. This business model also provides 
technology test beds, reduces barriers to the adoption of technology and significantly reduces financial 
risk for all collaborators.

CMIC’S TOWARDS ZERO WASTE MINING  INNOVATION STRATEGY

CMIC’s Mission: To ReThink Mining



CMIC membership is simply the smart 
thing to do as we’re stronger as an industry 
when collaborating. Many CMIC projects 
are focused on technologies that we’re 
assessing for use at our operating sites 
and projects.

DAN DESJARDINS, CENTERRA GOLD
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CMIC’s Mission: To ReThink Mining

In keeping with ReThink Mining, the CMIC business model was 
based on the building blocks of successful innovation models in 
other companies and industries, including software engineering, 
microelectronics, defense, and pharmaceuticals. The pillars of 
our model are at left.

This model is unique in the natural resources industry and CMIC relies 
heavily on involvement, participation, and funding from multiple 
organizations across the supply chain. Participants include academia, 
startups and small and medium enterprises to research, technology 
and innovation organizations and mining companies across Canada.

This collaborative approach reduces duplication of effort, leverages 
existing assets (e.g., expertise, knowledge, technology, intellectual 
property, resources), and focuses on the key challenges the mining 
industry is facing. The primary reliance on volunteers means 
significant executive oversight, thought leadership, and program/
project management are spread across multiple organizations.

A part of our efforts to ReThink Mining, in 2020 CMIC completed 
a rebrand of our digital presence. To support our new brand, we 
launched a new website in Q4 2020 and also built a more robust 
online presence to aid in our mission to provide a solid, brand-
consistent and easily understood set of channels for CMIC to 
publish online. 

CMIC’s new logo and branding supports our journey to rethink mining 
through global innovation and industry collaboration. Together we 
can transform mining to a zero-waste industry and create a more 
profitable, sustainable future! 

ROADMAPS
Creating roadmaps to plot the 
pathway to the future and to 
align the industry.

BUSINESS ECOSYSTEM
Harness innovation globally to solve 
the complex challenges identified by 
the industry, create new technology 
and process platforms with a clear 
pathway to deployment on mine sites.

PLATFORM PROJECTS
Identify platform technologies and 
processes that are destroying value 
in the industry and replace them.

OPEN INNOVATION
Employ the sharing or project results 
and intellectual property amongst 
project participants to ensure rapid 
development and deployment of 
solutions.
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Key Deliverables

Focus on TZWM roadmap 
implementation to deliver 
the vision

Deepen collaboration across 
mining companies and involve 
a broader range of innovation 
players to work on new 
solutions 

Secure the funding needed to 
implement TZWM roadmaps, 
connect innovators, and 
catalyze transformation 

Have a significant amount of resources 
has been invested in developing the 
TZWM strategy and the six roadmaps. 
The focus going forward is on project 
delivery.

CMIC has made considerable progress 
primarily among mining companies; 
the focus is now on strengthening 
relationships with existing members, 
new members, technology companies 
and organizations outside of the mining 
industry. 

Taking a refined focus on project 
delivery, matching companies to 
specific challenges, and adopting a 
venture-capital type of investment 
vehicle will help secure essential 
project and operational funding.

The strategic goals of CMIC have remained consistent for the past three years and are described below.

Within these strategic pillars, CMIC was tasked with delivering:

 • A consistent and compelling value proposition for Partners;

 • A stable project portfolio;

 • Projects launched to deliver on the vision;

 • Partnerships globally with organizations that can deliver against the vision.  
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2020 Key Initiatives & Successes

2020 was unlike anything many of us have experienced, presenting many challenges to business and individuals globally.   
In spite of these challenges, CMIC continued to progress our existing consortia projects and started designing new projects.

The Conjugate Anvil Hammer Mill (CAHM) retrofit technology 
prototype completed the first test clearly showing this new 
technology can indeed grind rock. A video of this technology 
in action can be seen on our website. 

Our continuous underground mining program moved forward as 
well with two new consortia launched, Safe Deep Development 
and a Mechanical Cutting Demonstration with host Vale, deploying 
technology from CMIC Member, Komatsu.

CMIC created the world’s first multi-commodity consortia on Sensor 
Based Ore Sorting. The consortia includes nine mining companies, 
covering base and precious metals as well as oil and gas. The first 
phase of the project, slated to compete in 2021, is focused on the 
CMIC Level Setting process to identify areas of common interest, 
gaps and common needs for the industry to move ore sorting to the 
next level.

Overall, 2020 saw many successes in spite of the global pandemic and 
the challenges this has created. In summary, in 2020 CMIC:

 • Achieved an increase in membership revenue that exceeded our 
COVID-19 projections;

 • Attracted four new members; 

 • Launched four new technology consortia projects;

 • Created a healthy portfolio with new projects slated 
to begin in 2021;

 • Become one of two global innovation organizations asked to help 
the International Council on Metals and Mining (ICMM) execute on 
one of their technology innovation programs;

 • Launched our new digital brand that has already 
seen appreciable uptake;

 • Ended 2020 with a healthy balance sheet and a new cash reserve.

2020 Snapshot

New 
Members

New Consortium 
Projects

Increase in 
Operating Revenue

New Partnerships / 
Alliances

… and we opened a new office in Sudbury, 
Ontario in partnership with MineConnect!

9

https://vimeo.com/457992482
https://vimeo.com/457992482
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International Footprint

= ACTIVE PARTICIPATION IN CMIC PROJECTS
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CMIC continues to face two core challenges, as follows:

1. Access to capital funding. 
CMIC does not maintain a readily available pool of capital 
for projects. This forces each project to fundraise, resulting 
in launch delays.

Challenges

2. Access to relevant and accessible matching funding. 
Government programs are numerous, diverse, and complex. 
Identifying, accessing, and negotiating relevant matching 
funding from public sources can create delays and cause the 
CMIC mission to drift, at either the organizational or project 
level. CMIC has had multiple discussion with various levels of 
government on this challenge to no avail.
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Our Members

STRATEGIC ENTERPRISE SOLUTIONS MINING 
COMPANIES

SOLUTIONS 
SUPPLIERS ASSOCIATE
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Safe Deep Development
Exposure of workers to the unsupported development face has been 
identified as a significant risk by most hard rock mining companies. 
As a result, many have adopted the practice of screening the face. 
This practice has the desired result, however comes with its own 
associated risks and operational downsides, including:

 • Initial safety risk during installation;

 • Increased bolting time;

 • Equipment executional efficiency; 

 • Metal in the material flow to surface.

This project was designed to eliminate worker exposure to the 
unsupported face during the entire development cycle and to 
explore opportunities to streamline process steps, and transform 
the conventional drill and blast sequence to a more continuous and 
automated platform. It is quite common for multiple companies to 
be executing, studying and researching the same topics to solve 
the same problem in isolation. For this project we started by using 
the CMIC Level Setting Process. It is designed to allow for multiple 
companies to share their interests and experience, to identify gaps in 
knowledge or information and to identify projects the companies can 
collaboratively execute on together.

CMIC’s underground mining program continued project development and execution through 2020. The focus was on collaboration, opportunity 
identification and partnership development, with the goal of moving two key collaboration projects into execution with the third expected to 
closely follow in early 2021: 

1. Safe Deep Development.

2. Hard rock mechanical cutting continued learning.

3. Hard rock mechanical cutting demonstration.

Continuous Underground Mining Program
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Continuous Underground Mining Program

Figure 1 below illustrates how the process works. It can take four to six 
months to complete and results in a list of projects, with committed 
participants, set to deliver in alignment with the host companies 
project execution plans. This process is specifically designed to 
analyze the paths that the companies have taken to date and to 
identify common roadblocks to be solved.

Hard Rock Mechanical Cutting Continued Learning 
Hard rock mechanical cutting has been a focus for CMIC’s 
membership for some time. In 2020, it was important to maintain 
a high level of engagement and exploration in the cutting space, 
even though a significant cutting demonstration project was ready 
to immediately kickoff. To support this, CMIC continued to build 

relationships with OEM’s vendors and mining companies to support 
the ongoing learning and relevance of the cutting consortium. Some 
examples of these ongoing relationships were:

 • Sandvik 

 • Komatsu

 • Robbins 

 • Bergteamet

 • Master Drilling 

 • Epiroc 

 • Herrenkneckt

 • CAT

In 2021, work will continue to explore new technologies, build 
relationships, and identify collaboration opportunities. There will 
be additional focus on the civil tunneling industry’s knowledge 
base and experience to better understand the applicability for 
all product offerings to the mining space.

FIGURE 1. LEVEL SETTING PROCESS TO ACCELERATE COLLABORATION
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Continuous Underground Mining Program

Hard Rock Mechanical Cutting Demonstration 
In 2020, CMIC pursued a collaborative demonstration project with 
Hecla, who were planning on deploying the Epiroc MM40V at the 
Lucky Friday Mine. Attempts by the CMIC consortium of mining 
companies failed and the demonstration project was terminated by 
Hecla in August 2020.

We did continue efforts to work with Vale on a collaborative 
demonstration project for Mechanical Rock Excavation. Vale 
selected Komatsu as their supplier with deployment at the Garson 
Mine in the Sudbury basin. The scope of the project and necessary 
documentation with the consortium and supplier, Komatsu, were 
prepared and we expect to formally kick off the project in early 2021. 

As part of the Continuous Mining Program, CMIC actively pursued 
discussions with suppliers of mechanical cutting equipment 
and mining companies who had expressed interest in deploying 
this technology. In late 2020, we identified a potential second 
demonstration project and will be pursuing developing a collaboration 
project throughout 2021. 

From a Vale perspective CMIC has been important to us and will be in the future on 
two fronts. What we can contribute to CMIC and the wider industry and also what 
we can receive and collaborate on with our peers. 
LUKE MAHONY, VALE
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Alternative Surface Haulage Project
Early in 2019, work was kicked off on the Alternative Haulage Project 
Phase 1 – the technology scan. This phase of the project was 
completed in Q3 and focused on: 

1. Identifying the existing technologies, developing material 
movement technologies and assessing their technology 
readiness level (TRL). This included: 

a. Above ground surface applications over short and long 
distances.

b. All modes of mechanical material movement with a variety 
of energy sources and drivetrains. 

2. Establishing an evaluation framework to objectively compare the 
different technologies :

a. The framework focuses on all of the intrinsic and extrinsic 
elements .

3. Proposing an alternative roadmap to accelerate the evaluation, 
adoption, and value realization of improved material movement 
solutions :

a. The goal is to develop a process that can overcome the 
“innovation inertia” that mining struggles with.

This new “Value Based Technology Adoption” analysis, shown in 
Figure 2, offers an alternative to historical mine project evaluation 
and can provide significant benefits. It is believed that this process 
flow will form the basis for project evaluation transformation in the 
mining industry by employing the use of technology to model and 
evaluate projects. 

The CMIC surface mining program focused on three main activities in 2020, namely:

1. Alternative Surface Haulage project 

2. Strategy Planning Sessions with mining companies

3. Partnership with COSIA

Continuous Surface Mining Program
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Continuous Surface Mining Program

FIGURE 2. VALUE-BASED TECHNOLOGY ADAPTATION ANALYSIS

The report on Phase 1 of the program identified over 40 material 
movement technologies and related components. Many technologies 
were fully commercial, while the majority of the remaining 
technologies had a TRL rating of between 5 and 9. However, “fully 
commercial” as a term relates to technical maturing on the TRL 
scale and does not provide any insights into the economic viability 

of the offering or the company itself. We would need to consider 
the commercial readiness level of the technology innovators, their 
capability and resources to take their offerings to market, and provide 
long term support to evaluate the commercial risk of adopting new 
technologies. 
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Continuous Surface Mining Program

In 2020, Alternative Haulage Phase Two was kicked off with the 
following deliverables:  

 • Provide detailed modelling process to evaluate the performance 
of the selected technologies across standardized hauling 
segments. This allows for the levelized cost of material movement 
of each technology to be compared across the different hauling 
route requirements.

 • Identify a fully integrated reference mine(s) model that will be 
used as the baseline for the analyses of alternative technologies 
and mine design and operating options. This model will integrate 
a 3D digital twin of the existing reference mine(s) with the 
economic models. Phase Two work will determine how many 
reference mine models will be required to reflect the key 
characteristics of each 

of the businesses.

 • Create a technology triage process to identify alternative haulage 
system design options using combinations of the various material 
movement technologies. This process will be utilized to identify the 
possible solutions that can then be modeled with alternative mine 
design options to optimize the value of the LOM and achieve the 
environment, social and governance (ESG) objectives in Phase Three.

 • Identify and evaluate software packages to support dynamic 
simulations of material movement operations with the alternative 
mine design and integrated material movement solutions.

The common mine site haulage process is illustrated below. These 
haulage routes are traditionally managed through the use of very 

flexible truck haulage equipment. This 
process revealed that a multiple 
haulage system could be 
deployed to optimize haulage 
efficiencies, and re-think the 
mine processes, including mine 
design, to potentially drastically 
improve overall project net 
present value—for example, 
through lower unit costs and 
increasing production.

Ore 

Equipment to  
mine site  

Mine surface to material 
destination 

Mining face to mine 
ascension point  

Mine ascension point to 
mine surface 

Process related 
movement 

Product to 
refinery 

B1  

C1  

D E1 

F 

PRE-PRODUCTION 

Open Pit 

PRODUCTION PROCESSING 

E2 

E3 
Processing 

Storage 

Waste  

B2  
H-B2 

H-A  
A 

H-B1 

H-C1 

H-D3 

H-D2 

H-D1 

H-E H-F 

I-C 

H 

A 

DEVELOPMENT 

Inter-mine material movement 

Intra-mine material movement 

FIGURE 3. MINE SITE 
HAULAGE PROCESS
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Continuous Surface Mining Program

In the fourth quarter 2020, work continued to lay the groundwork 
for the next phases of the Alternative Haulage project—technology 
evaluation and modeling preparation as per the below proposed 
project schedule:

To achieve the strategic objectives of the mining companies, 
executive support and leadership will be needed to accelerate the 
development of the technologies that have been identified. The work 
in this phase would allow mining companies to identify the material 
movement innovations that will support them with achieving their 
ESG objectives and create significant shareholder value. Efforts will 
focus on modelling and simulation of preselected material movement 
technologies using the frameworks described in the Phase Two. 

In Phase Three, these models and simulations will allow each mining 
company to participate in the evaluation of the technology options 
that will be modelled and quantified in the reference mine(s). 
The documented process will then provide access to the mining 
companies to preform specific modeling and simulation on their 
own existing and future mining operations. 

Task Name 2019 2020 2021 2022 2023

Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct

 Phase 1 - Technology Scan

 Phase 2 - Alignment and Operational Scenario Selection

 Phase 3 - Scenario Modelling and Simulation

 Phase 4 - Technology Pilot

 Phase 5 - Full Scale Technology Demonstration
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Continuous Surface Mining Program

Strategy Sessions
During 2020, we held two strategy sessions comprised of 37 
representatives from nine companies in Canada, the US, Europe 
and Brazil. The purpose of these sessions was to create a strategic 
timeline of program and project activity for the CMIC surface mining 
portfolio. 

With the CMIC surface mining road map as an anchor, the following 
project themes were identified in the following order of priority:

1. Alternative haulage (validated current work plan)

2. Sensor based ore sorting (validated current work plan)

3. Electrification of all mining processes

4. Fully autonomous parts of the operation 

5. Improve predictive analytics of equipment and mining process 
performance. 

In addition, the group aligned and created the consensus building 
framework approach to execute on the identified themes. This 
process supports the wide experience of the mining companies and 
the dynamic nature of the mining ecosystem. This process enabled 
the themes to be explored with a minimum amount of overlap among 
work groups and organizations globally. 

FIGURE 4. CONSENSUS BUILDING FRAMEWORK
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Continuous Surface Mining Program

Partnership with COSIA
The CMIC/COSIA collaboration continued in 2020, with several 
collaboration and sharing opportunities including: 

 • Joint participation in the CMIC strategic planning session; 

 • Joint participation it the COSIA Haulage OEM 
engagement sessions;

 • Inclusion of COSIA and CMIC representation in their respective 
regular meeting and update processes;

 • Participation in Joint Small Modular Reactor (SMR) 
and hydrogen in mining discussions. 

It is expected that this strong relationship and collaborative 
spirit will continue in 2021.

Other Notable Activities
CMIC has continued to be active in several globally 
trending initiatives: 

 • Small modular reactors 

 • Metal fuels

 • Hydrogen in mining

ReThink Mining has built an innovation ecosystem 
to address the challenges the mining industry is 
facing today through innovation delivery, industry 
collaboration and knowledge work sharing.
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In 2020, CMIC’s processing group was actively leading and administering two Natural Resources Canada (NRCan) Crush It! 
Challenge finalist projects, MonoRoll and CanMicro, along with an NRCan Clean Growth Program supported project, Conjugate 
Anvil Hammer Mill (CAHM). All of these projects had stringent timelines and when the COVID-19 pandemic hit in March 2020, 
CMIC and the project teams had to act fast to keep the projects on track. CMIC requested both funding and schedule relief from 
NRCan, which was accepted for all active projects. Despite the COVID-19 challenges, CMIC continued to collaborate with CEEC in 
an effort to kick off the Global Water Curves projects. 

In January 2020, CMIC led the CAHM Platform Technology 
consortium and the project charter was officially signed. The project 
seeks to advance two distinct but closely related technologies, with 
the aim of disrupting the conventional comminution space by creating 
a set of machines that will reduce the particle size of rocks much more 
efficiently than traditional crushers, grinding rolls and tumbling mills. 
The original ported CAHM variant is being developed under NRCan’s 
Clean Growth Program (CGP), while the Hammeroll (aka. MonoRoll) 
variant is the focus of the NRCan Crush It! Impact Challenge project. 
During the year, the consortium continued to expand and now 
includes six major mining companies, a world-renowned mineral 
processing testing facility (Corem), leaders in Discrete Element 

Method (DEM) modelling and equipment design (CTTI), process 
automation experts (Rockwell Automation), fabrication experts 
(Anmar Mechanical), process engineering experts (Optimize 
Engineering) and leaders in comminution media supply (Molycop).

The platform technology will advance the CAHM and MonoRoll from 
a TRL 3 to 6. Both technologies were developed and optimized using 
DEM modelling, to which CTTI is a world expert. The model results 
predict that the CAHM will outperform high pressure grinding rolls 
(HPGR) by at least three times in terms of energy efficiency with a 
much higher reduction ratio. Similarly, the MonoRoll variant has the 
potential to retrofit inefficient rod and ball mills at existing operations 
and significantly improve size reduction with much higher grinding 
efficiency.  

The Conjugate Anvil Hammer Mill (CAHM) Technology Platform

Processing
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CAHM - A New Standard for Co-development of 
Mining Technology

Years from a 
question to 
prototype

Participants 
from 12 

companies 
across three 

continents

Decrease in 
work index 
with first 
prototype

Decrease in 
work index 
calculated 

reduction for 
second 

prototype
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Processing

To keep the MonoRoll project on track, the team had various 
components of the machine fabricated in locations across Canada 
that were still operating despite the pandemic. In September, the 
team was notified that the original Crush It! Deadline (to be eligible 
for the $5M grand prize) would be extended by six months from 
November 2020 to May 31, 2021. In addition, NRCan Canada provided 
an additional $60k to bring the total funding to $860k. These funds, 
along with an estimated $1.8M of in-kind and cash, brought the total 
MonoRoll budget to $2.6M. In November, the MonoRoll was cold 
commissioned and in December the first hot commissioning test with 
Goldex ore was successfully completed. Since that time there have 
been over 45 tests on the MonoRoll (dry and wet operation). The 
team will submit the final technical report on May 31, 2021, to describe 
how the MonoRoll has the potential to seriously disrupt the mining 
industry.

As mentioned, in parallel to developing the MonoRoll machine, the 
same team has been actively designing a 50 TPH CAHM machine. 
In August, the team selected Anmar Mechanical from Sudbury 
as the fabrication partner. With the detailed design essentially 
complete, Anmar began to fabricate components in December 2020. 
The schedule anticipates that factory acceptance testing will be 
completed at Anmar in Q3 2021, along with initial commissioning at 
Corem. The goal will be to demonstrate how CAHM can outperform 
the HPGR.

The next phase for both machines is to bring the technology from a 
TRL 6 to a TRL 8. If MonoRoll wins the grand prize funding the plan 
is to either retrofit one of the mining partner’s Ball or Rod Mill, or 
alternatively build a transportable MonoRoll to test at multiple sites. 
Given that the CAHM prototype is already at a production capacity 
following testing at Corem, the machine will be ruggedized and will be 
testing at one of the mining company partner sites where a slip stream 
from the production line would allow it to function without the risk of 
impacting production targets.

Having been cold and hot tested more than 45 times since November 2020, 
the MonoRoll has the potential to seriously disrupt the mining industry.

25
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CanMicro: Combined Microwave Assisted 
Sorting and Comminution
The CanMicro project consortium was first conceived during the 
December 2018 CMIC Project Development Workshop. CanMicro 
became one of six NRCan Crush It! finalists and, like the MonoRoll 
project, CanMicro has the chance to win the $5M grand prize to 
further the technology demonstration for rapid commercialization. 
The goal of the project is to demonstrate that combined microwave 
assisted comminution and sorting could significantly reduce energy 
consumption in mineral processing. 

The CMIC Consortium agreement was signed in August 2019, 
whereby CMIC would act as the project administrator, with Dr. Erin 
Bobicki from University of Alberta as the technical lead, Sepro Mineral 
Systems as the equipment and pilot host and Glencore XPS as subject 
matter experts and project sponsors. 

In February 2020, the custom-built multi-mode conveyor belt 
microwave was ready to be shipped to Sepro. This large-scale pilot 
unit was designed to be able to accommodate up to 700kg of 
material. COVID-19 restrictions not only impacted the teams ability 
to travel to Sepro, but resulted in the university labs shutting down. 
In response, Sepro provided additional on site support and Glencore 
Canada set up a duplicate lab at Glencore XPS to continue with 
the bench scale amenability testing. Over the course of the next 
several months the team generated one of the largest data bases for 
microwave ore amenability. In parallel, the pilot scale microwave was 
fully commissioned and has processed many tons of ore from multiple 
commodities. The CanMicro team will be submitting their findings and 
arguments as to why this technology could significantly disrupt the 
mining industry and why it should be the grand prize recipient. 

Processing

Global Water Curves to Complement the CEEC’s 
Global Energy Curves
The mining industry uses water in most of its processes and 
globally water resources are under increased scrutiny. The Coalition 
for Eco-efficient Comminution (CEEC, Australia) and CMIC are 
collaborating on a project to produce tools that can be used to 
benchmark and evaluate water usage in mineral process circuits.  
The ultimate deliverable will allow participants access to a global 
water curves database where they can benchmark their performance 
against similar anonymous operations with comparable water issues/
constraints.  

The proposed project structure includes five distinct phases with 
clear deliverables following each phase to allow for “quick wins” and 
rapid industry feedback and re-alignment prior to a large-scale water 
curves database roll out. Phase 2 would be completed after 14 months 
and a clear decision regarding large scale database development 
would result.  

CMIC and CEEC are working with mining companies to recruit the first 
five companies to create the initial consortium and launch the project. 

CEEC Chief Executive Alison Keogh and CMIC Executive Director & CEO Carl Weatherell
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For some projects either technology development or technology deployment span various parts of the value chain. 
In recognition of this, CMIC created the new Integrated portfolio.  

Sensor Based Ore Sorting
In May 2020, CMIC, in collaboration with several mining companies 
prepared a proposal and organized a kickoff meeting to launch a 
Sensor Based Ore Sorting Consortium project. The first workshop 
was held in September 2020, and included eight major mining 
companies (a ninth company joined in November). Each company 
was asked to share their experiences on: bulk sorting, particle 
sorting, sensor development, ore body knowledge (heterogeneity) 

CMIC plays a key role in connecting Glencore Ni and peer company needs with the broader 
innovation ecosystem and enabling the collaboration needed to create the market pull and 
prove these technologies can meet industry challenges. 
DOMINIC FRAGOMENI, GLENCORE NI

and project execution. CMIC then interviewed each company 
individually, prepared an in-depth survey and issued a detailed report 
in December 2020. The report summarized the findings and included 
a proposed path forward for the second workshop that would include 
vendor engagements. These workshops have continued into 2021 and 
the intent is to host the final workshop in June 2021, whereby Phase 2 
collaborative projects that will address gaps will be launched.  

Integrated
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Project Portfolio Management

CMIC builds its project pipeline by identifying and prioritizing concepts and facilitating their development into projects with our 
members. Each project is a consortium and involves multiple mining company members. CMIC follows international standards 
related to project, program and portfolio management defined by the Project Management Institute (PMI). Documentation and 
controls are put in place commensurate with the scale and scope of the project to balance effective project control and efficient 
project execution. Project participants are bound by a Consortium Agreement and/or a Project Charter. Third party experts or 
other organizations are bound by non-disclosure agreements.  

FIGURE 5. COLLABORATION READINESS LEVEL (CRL)

CMIC recognizes that companies are at different 
states in terms of their ability and or readiness 
to collaborate. Accordingly, we have created a 
Collaboration Readiness Level (CRL) scale (shown 
at left) that helps to identify the state of readiness 
of each company. The CRL also enables us to 
work with these companies to move them into a 
higher CRL state. As we build projects and project 
consortia, the CRL scale is an effective tool to 
ensure project participants are at similar CRL levels 
to guarantee efficient and effective collaboration.  

Level 1
Talking

Level 2
Sharing

Level 4
Consortium 
Led project

Level 6
Inter-company 

purchase

Level 3
Join projects

Level 5
Lead external 

project
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Project Portfolio Management

CMIC relies heavily on the business cycle of the partner mining 
companies and has developed a process for ensuring alignment 
of project activities to the business of our partners. This process 
is shown in Figure 6 below.

FIGURE 6. PROJECT BUSINESS PLANNING CYCLE

These tools will be further developed, refined, socialized, and 
implemented throughout 2021 in order to assist in increasing the 
speed of trust, reducing development time and cost, as well as 
fostering the creation of a stronger alignment and commitment 
culture towards collaboration projects in the constantly changing 
mining industry. 

Feb / March
• Project identification

workshops
• Project alignment

• Strategic plan (three years)

• Project alignment
socialization agreement

to collaborate
• Project scope and budget

April / May

• Incorporation of
CMIC projects into
company budgets 

Aug / Sept

• Final budget approval
by organizations

Dec / Jan

June / July
• Finalize project budget*

• Surface and roadmap
review and update

Oct / Nov
• Compilation of final

company internal
budget reviews

* including provision for ad hoc projects
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CMIC follows internationally accepted PMI guidelines for project, 
program, and project portfolio management. Projects that CMIC 
leads include multiple organizations and take a general project 
structure including executive sponsors, senior responsible authorities, 
a project manager from CMIC and a delivery team. A Steering 
Committee is comprised of project participants whose responsibilities 
typically include: 

a. Overseeing the course, direction and timing/schedule 
of the Project;

b. Approval of any material change(s) to the Project;

c. Approval of the requirements and protocols with respect 
to the performance of the Project, if applicable;

d. Approval of all reports and any proposed publication 
relating to the Project;

e. Approval of any budget or expense reimbursement 
in relation to the Project;  

f. Establishing Background IP required for the Project 
at different stages; 

g. Advising CMIC on the appointment of subcontractors; and

h. All such other matters as the Parties may agree in writing from 
time to time. 

Project management structures are tailored to the size and 
complexity of each project, to ensure appropriate oversight while 
maintaining the greatest possible agility. All projects require project 
charters (created from project charters supplied by four mining 
companies) and consortium agreements. CMIC ensures that project 
funding is secured prior to project initiation.

Project Management Practices

CMIC is working with major players worldwide in the move toward 
zero-waste mining. Together we strive to develop technologies and 
innovations to build a more resilient industry.
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Project Pipeline: 2020

Concept Development Execution Completed

Defragmenting the Mining 
Innovation Ecosystem 
(NRCan)

Predictive Analytics - 
Syncrude

Alternative Haulage Surface - 
Phase 1

Mech Cutting Demo - Vale

Sensory Based Ore Sorting - 
Phase 2

Data Mining for Value

Global Water Curves

CAHM - Phase 4

MonoRoll - Phase 4

CanMicro - Phase 3/4

Small Modular Reactors

Fully Autonomous - Surface

Fully Electric - Surface

Predictive Analytics - Surface

Rock Face Pre-treatment

Continuous Surface Mining

Renewable energy 
and mine operations

CMIC/COSIA Project 
and workshops

UG Mining Sage Deep 
Development

Mech Cutting - Continued 
Learning

Alternative Haulage Surface - 
Phase 2a and 2B

Sensor-based Ore Sorting - 
Phase 1

CAHM - Phase 3

MonoRoll - Phase 3

CanMirco - Phase 1/2
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Connects mining supply and services companies to 
business opportunities across Canada and around 
the world. The MSTA and CMIC have been working 
together to bridge the gap between industry needs 
and supplier capabilities, by collaborating in terms 
of events, workshops, and dialogue with suppliers, 
and work with national, provincial, and foreign 
governments.

The largest organization in Canada fully devoted 
to mineral processing. Recognized as a world-
class organization, Corem provides a wide range 
of mineral processing and analytical services to 
companies that explore and develop 
ore bodies and transform or recycle mineral 
substances. CMIC is currently working with Corem 
on three separate mineral processing projects.

A collation of oil and gas producers committed 
to accelerating improvements in environmental 
performance in Canada’s oil sands, through 
collaborative innovation. CMIC is exploring 
opportunities with its members to form an alliance 
that would result in:

 • A vital foothold in Alberta

 • A solid national presence

 • Breaking down the silos between hard rock 
mining and oil and gas 

 • Providing CMIC members with exposure to how 
the members of other industries collaborate

A provincial not-for-profit with a research and 
development focus. Its newly constituted Board of 
Directors comprises mining companies, many of 
which are also CMIC members. Members of their 
Board of Directors have asked that MIRARCO and 
CMIC work together, and we are in early discussions 
to examine project collaboration opportunities.

An Australia-based non-profit whose focus is 
knowledge dissemination related to reducing 
energy consumption in comminution. This objective 
connects directly to CMIC’s mineral processing 
roadmap. Achieving a better understanding of 
the correlation between water and energy use is 
critical to reducing water and energy consumption 
in processing circuits. The CEEC and CMIC have 
created a project charter that is currently under 
review by CMIC industry members, and these 
entities look to create tools by which to elucidate 
water and energy use in processing circuits.

The International Council on Mining and Metals is 
an international organization dedicated to a safe, 
fair and sustainable mining and metals industry. 
Bringing together 28 mining and metals company 
members and over 35 national, regional and 
commodities association members, we strengthen 
environmental and social performance and serve 
as a catalyst for change, enhancing mining’s 
contribution to society. CMIC is working with ICMM 
to help design and move projects forward related 
to their aspirational goal to eliminate tailings.

Partnerships

https://mstacanada.ca/
https://cosia.ca/
https://www.ceecthefuture.org/
https://mirarco.org/
https://www.corem.qc.ca/en/
https://www.icmm.com/
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Members

6 New Member 
Companies

Transformative 
Projects

4 New Consortia 
Projects

International 
Collaboration

45% of active 
participants from 

outside 
of Canada

Technology 
Commercialization

New business to 
commercialize 

technology being 
developed

Looking Ahead…
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Financials

MEMBERSHIP MODEL
CMIC’s membership model consists of the following four tiers:

1. Strategic Membership ($100,000)

2. Enterprise Membership ($50,000)

3. Solution Membership

a. Adopter ($25,000)

b. Provider ($11,000 or $5,500)

4. Associate ($5,000)

CMIC has made considerable progress in attracting new members and meeting 
financial expectations. Figures 7 and 8 at right show Performance Against the 
Plan and Members by Type Since 2013.

FISCAL YEAR END PERFORMANCE
CMIC’s fiscal year ended December 31, 2020. Andrews & Company provided 
audit services to CMIC for the 2020 fiscal year. The following is a summary 
of CMIC’s last two (2) years of audited financial statements. Final audited 
statements are available on our website.

$ 2020
2019 

(Restated)

Revenues $2,187,926 $1,094,671

Expenses $2,163,255 $1,181,464

Excess of revenue 
over expenditures $24,671 (86,793)

FIGURE 8. CMIC IS INDUSTRY DRIVEN

FIGURE 7. CMIC PERFORMANCE AGAINST THE PLAN
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2020 Board of Directors

The CMIC Board currently consists of 14 Directors. The 
Directors span a wide range of leadership from inside 
and outside of the mining industry—including the private 
sector, public sector, and academia—and represent 
significant executive leadership value for CMIC.

As CMIC is a non-profit corporation, its proper governance is the 
responsibility of its Board of Directors. The key responsibilities of the 
Board are as follows:

1. Define and/or safeguard the mission, values framework, 
and operating principles within which it expects CMIC to be 
administered;

2. Oversee development and approval of a long-term 
organizational plan and develop or approve annual budgets and 
operating plans;

3. Monitor the overall performance of the organization as it works 
to achieve its objectives, mission, and strategic goals;

4. Seek and secure the resources the organization needs to 
adequately finance its operational and capital requirements;

5. Account to members, sponsors, other key stakeholders, and the 
public for the services of the organization and the use of funds;

6. Ensure prudent and proper management of the organization’s 
resources;

7. Anticipate, mitigate, and manage risks to which the organization, 
its staff, Board, and other key stakeholders are exposed. 

To discharge these responsibilities, the Board created four standing 
Committees of the Board, with Terms of Reference. Each Director is 
required to serve on at least one Committee. The members of the 
Board of Directors are listed below, each with a short biography.
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Gordon J. Bogden
Chair

Mr. Bogden began his professional career as a 
geophysicist, co-founding Quantec Geoscience, 
moving on to CIBC, Rothschild, and National Bank 
Financial as a mining investment banker advising 
boards of directors and management teams of 
some of the largest mining companies in the world. 
He concluded his investment banking career as 
Vice Chairman, Mining & Metals, for Standard 
Chartered Bank after its acquisition of Gryphon 
Partners in 2011 where he was a co-founder and 
Managing Partner. Upon retiring from the financial 
services industry in 2012, he assumed a number of 
corporate board positions and engaged in board 
leadership, strategic development and corporate 
responsibility initiatives.

Mr. Bogden is currently Chairman of Black Loon 
Group, a private mining investment company, and 
is a former President and CEO of Alloycorp Mining 
Inc. He has served as a director of over a dozen 
public mining companies including Royal Gold Inc., 
IAMGOLD, Orvana Minerals Corporation and is 
the former Chairman of Volta Resources, and of 
Nexgen Energy. He is Director Emeritus of the Mt. 
Sinai Hospital Foundation Board in Toronto and 
the Bridgepoint Health Foundation Board. In 2013 
he was awarded the Queen Elizabeth II Diamond 
Jubilee Medal for his work with Right To Play where 
he currently serves as a member of the Canadian 
Advisory Board.

Mr. Bogden holds a B.Sc. in Applied Science 
(Geology) from Queen’s University, is a 
Professional Engineer, and earned his professional 
certification as a Corporate Director (ICD.D) from 
the Institute of Corporate Directors in Toronto.

Mark Thorpe
Vice-Chair, Chair 
Communications Committee

Dr. Thorpe is a senior mining executive with over 
30 years’ experience both in mining operations 
and as an international corporate responsibility 
consultant working on mining projects from potash 
to diamonds and gold.

His experience spans five continents and covers 
mining from greenfields exploration to closure and 
postclosure management. Having lived and worked 
in Latin America and Africa, Dr. Thorpe’s experience 
includes permitting a mine in a tropical rainforest 
area of Venezuela with several regulatory changes 
and working with the project teams to reduce the 
LTIFR at a mine in Africa from 2.1 per million hours 
worked to 0.15 per million hours worked.

Dr. Thorpe holds a Ph.D. in mine land rehabilitation 
from the University of Saskatchewan and is the 
Chair of the Environmental Stewardship Initiative 
of the Canada Mining Innovation Council.

2020 Board of Directors
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Nils Voermann
Chair,  
Governance Committee

Nils Voermann has executive responsibility for 
Hatch’s Business Practices globally, including 
Technologies, Systems, Consulting, Environmental 
Services and Operational Performance. These 
groups serve clients across the Mining & Metals, 
Energy and Infrastructure sectors. He also leads 
our Central North America region.

Nils joined Hatch in 1989 as a Mechanical Engineer. 
In 1995 he was appointed leader of Hatch’s 
Metallurgical Furnace Design Group. Through 
a string of innovative and successful projects 
in Canada, USA, South Africa, Colombia and 
Korea, he expanded Hatch’s metallurgical furnace 
design team more than four-fold. The Furnace 

Group achieved global scope and became recognized as a world leader in its 
field. In 2003, Nils took on broader responsibility for development of Hatch’s 
proprietary know-how, as Global Managing Director, Technologies. Under his 
leadership Hatch maintains a strong pipeline of technologies in progressive 
stages of development and commercialization.

From 2009 to 2013 Nils was based in Brisbane, Australia to provide leadership 
for Hatch’s expanding business in the Asia-Pacific region. Nils is a graduate 
of Queen’s University in Kingston, Ontario where he received his B.Sc. in 
Engineering. He also earned his MBA from INSEAD in France. Nils is an award-
winning author, having published and presented over 30 technical papers, 
with a focus on new technology implementation and management. He 
holds several patents and has received various awards including the Natural 
Resources Canada, CANMET Technology Transfer Award and The Minerals, 
Metals & Materials Society (TMS) Extraction and Processing Award. In 2011, he 
was awarded the Medal for Engineering Excellence by Professional Engineers 
Ontario (PEO).

Nils is a Fellow of the Canadian Institute of Mining, Metallurgy and Petroleum 
(CIM) and a Fellow of the Australian Institute of Mining and Metallurgy 
(AusIMM). An airplane pilot in his free time, Nils enjoys sharing his passion for 
flying with aspiring young aviators.

Dean Braunsteiner
Chair, Finance Committee

Dean was the former Partner National Assurance 
Leader, Mining, PwC and provides public 
companies with audit and assurance services 
including advice on implementing new accounting 
standards, assistance on acquisitions and 
divestitures, and helps companies respond to 
comment letters received from Canadian and US 
regulatory bodies. Dean has extensive experience 
in IFRS and US GAAP, as well as SEC reporting, 
and is one of the firm’s subject matter experts on 
mining industry issues. As PwC Canada’s National 
IPO Services Leader, he also has significant 
experience with initial and secondary public 
offerings.

Dean obtained a BBA (Honours) degree from 
Wilfrid Laurier University in 1993 and received his 
CA designation in 1996. In 2001, Dean also received 
his CPA designation in Illinois.

2020 Board of Directors
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Michelle Ash
Board Member

Ken Bell
Board Member

Michelle is, CEO of GEOVIA at Dassault Systèmes, 
has made significant contributions to the mining 
sector with a focus on Innovation Strategy, 
Technology, and Digital Transformation.

Michelle is highly passionate about Mining and 
Infrastructure and remains focused on delivering 
sustainable solutions that help these sectors to 
continue to create and shape the world in which 
we live, through digital transformation and the 
3DEXPERIENCE platform.

As Chair of the Global Mining Guidelines Group 
– GMG, Michelle has contributed to develop best 

practices and guidelines for the implementation of technology and socially 
enabled changes in the mining industry. She is also on the advisory board of 
several start-ups such as Petra Data Science, OffWorld, Behault, Descartes 
Labs and MineSpider.

Previously she was Chief Innovation Officer at Barrick Gold Corporation where 
she oversaw the company’s innovation program, looking both at how innovation 
can drive productivity in the existing business as well as how it can be harnessed 
to deliver alternative business models.

She began her career as a blasting engineer with Rio Tinto and has held several 
operational roles in various mining companies and across commodities.

Michelle was named to the 2016 list of “100 Global Inspirational Women in 
Mining” by Women in Mining UK and won the Technology Innovator of the Year 
Award by Mines and Technology in 2019. She holds a degree in Civil Engineering 
and an Executive MBA from the Melbourne Business School; she also holds a 
degree in Psychology from Deakin University.

Ken Bell was appointed Vice President, Strategic 
Planning in January 2019.

He joined Syncrude as a Mining Engineer in 2001, 
and his career progression included many senior 
roles in areas of Production and Technical. Ken 
became Manager, Tailings and Lease Development 
in March 2016.

Ken holds a Bachelor of Science in Mine 
Engineering and a master’s degree in Natural 
Resources, Energy and Environment both from 
the University of Alberta.

In the community, Ken serves on the Board of 
Directors for Indigenous Works and is a member 
of Syncrude’s Aboriginal Relations Steering 
Committee.

Ken is a long-time Fort McMurray resident and has 
two children.

2020 Board of Directors
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Imogen Coe
Board Member

Charles Dumaresq
Board Member

Charles Dumaresq is Vice President, Science 
and Environmental Management with the Mining 
Association of Canada.  He joined MAC in April, 
2015.

In his role with MAC, he focuses on regulatory 
and environmental aspects of mining, including 
mine waste management, effluent quality, and 
monitoring and mitigating effects on water quality 
and the aquatic environment. He is also responsible 
for the R&D and innovation file for MAC, and 
is involved in a recently establish MAC Board 
Innovation Task Force.  In this role, he has taken 
over the responsibilities of his predecessor, Rick 
Meyers (VP, Northern and Technical Affairs), who 
was also a member of the CMIC Board.

Prior to joining MAC, Charles spent 22 years with 
Environment Canada, working on regulatory and 
policy development related to mining and the 
environment.

Charles has a background in earth sciences, 
with a M.Sc. from Carleton University.  His 
graduate research focused on geochemistry and 
downstream water quality associated with closed 
and abandoned silver mines in Cobalt, Ontario.

Dr. Imogen Coe is the former Dean of the 
Faculty of Science at Ryerson University and 
is Internationally recognized for her pioneering 
research in membrane protein cell biology and 
biochemistry. Throughout her 15-year career in 
academia, Imogen has been a strong independent 
voice for science. She is committed to student 
experiential learning through participation in 
research projects having supervised more than 
30 graduate and undergraduate students to 
date. Imogen is an advocate in the support and 
promotion of girls and women in science and has 
spoken on the topic locally and nationally. She 

is also active in promoting and highlighting the importance and relevance of 
science to her local community.

An accomplished researcher and speaker, Imogen has presented her research 
at conferences and seminars across the globe for more than a decade and 
has more than 70 scholarly papers, book chapters and abstracts to her credit. 
Imogen has received many research grants and awards throughout her career, 
currently holds grants from both NSERC and CIHR and was awarded the 
Premier’s Research Excellence Award (now known as the Early Researcher 
Award) for her research activities from 2000–2005. She has also dedicated her 
time as an internal reviewer for multiple Canadian funding agencies including 
NSERC, CIHR, and the National Cancer Institute of Canada, as well as acting 
as a reviewer for other national and international funding groups. Previously, 
Imogen was Associate Dean, Research and Partnerships, in the Faculty of 
Science and Engineering, York University. Imogen received a PhD in Biology 
from the University of Victoria, an MSc from the University of Victoria and a 
bachelor’s degree from Exeter University in the U.K.

2020 Board of Directors
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Dominic Fragomeni
Board Member

Jim Gowans
Board Member

Dominic Fragomeni, Vice President Strategic 
Innovation, Glencore is an executive professional 
engineer with over 30 years’ experience in mineral 
processing operations management, technology 
implementation and business leadership.

He was recently appointed to the position of VP 
Strategic Innovation for Glencore’s Nickel group. 
Previously, as vice-president of Glencore-XPS, 
Fragomeni led a team of technical specialists that 
provide innovative and practical solutions to clients 
in over 25 countries.

Prior to joining XPS, he held various operations 
management roles including mill superintendent 
at Hemlo Gold, Brunswick Mining, Falconbridge 
Kidd Creek, Strathcona Mill and Raglan. Fragomeni 
is a former national chairman of CMP. He 
received a CIM Fellowship in 2012 and a Noranda 
Achievement Award in 1996. He is a board member 
of Bharti School of Engineering and of Mirarco and 
supports research initiatives at the University of 
Alberta and McGill.

Dominic is an active member within CMIC and 
is passionate about operations performance 
excellence and supporting innovation in the 
industry. He is a graduate of the Haileybury 
School of Mines and received his mining 
engineering degree from Queen’s University 
at Kingston in 1988.

Jim is currently involved with several companies as 
a corporate Director.

Jim was the President & Chief Executive Officer 
at Arizona Mining, from January 2016 until August 
2018 when the company was sold to South32, an 
Australian based multi-national resource/mining 
company. He was formerly Co-President of Barrick 
Gold from July 2014 to August 2015 and Executive 
Vice President and Chief Operating Officer from 
January to July 2014.

Recent prior roles include Managing Director of 
Debswana Diamond Company (Pty) Ltd., President 

and Chief Executive Officer of De Beers Canada Inc., Chief Operating Officer 
and Senior Vice President of PT International Nickel Indonesia tbk and 
Executive Vice President at Placer Dome Inc. Mr. Gowans has more than 40 
years of experience in mineral exploration, mine feasibility studies, opening 
new mines (including the Red Dog and Polaris zinc mines), commissioning 
mine expansions and in the development of best practices in mine safety, 
mine operations and economic performance improvement, particularly in the 
application of innovative new technologies in the mining space.

He is currently a director of Cameco Corporation, Titan Mining and New Gold 
Inc. He was Chairman of the Board of Dominion Diamond Corporation from 
April 2017 until its sale in October 2017, and was recently appointed a director of 
Gedex Inc., an innovative geophysics systems company. He has served on the 
Boards of various junior mining companies over the years including Phoscan, 
Arizona Mining and Newcastle Gold. He previously served as the President 
of the Canadian Institute of Mining, Metallurgy and Petroleum (CIM), Chair of 
the Mining Association of Canada (MAC), and as a Director of the Conference 
Board of Canada.

Mr. Gowans is a Professional Engineer and received a Bachelor of Applied 
Science degree in mineral engineering from the University of British Columbia 
and attended the Banff School of Advanced Management.

2020 Board of Directors
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Nancy Guay
Board Member

Luke Mahony
Board Member

Ms. Guay is Vice President, Technical Services, 
a position she has held since January 2018. 
Prior to her appointment she held several other 
key positions at Agnico Eagle including Senior 
Corporate Director Technical Services, Corporate 
Director Business Strategy, Program Manager, 
Meliadine and Corporate Director, Metallurgy.

Ms. Guay has worked in the mining industry for 
nearly 25 years and has extensive technical and 
operational expertise. Prior to returning to Agnico 
Eagle she worked Coffey Mining in Australia and 
as a consultant with SNC-Lavalin in Montreal. She 
also worked with ArcelorMittal as processing plant 
director for their large open pit iron ore operation 
and on Cambior’s gold and polymetallic mines.

Ms. Guay holds a Bachelor of Science in Mining 
Engineering from Laval University.

Luke Mahony is Head of Geology, Mine 
Engineering, Geotechnical and Technology & 
Innovation, Vale’s Global Base Metals.

Prior to moving to Canada, Luke headed up 
the Strategic and Short Term Mine Planning, 
Exploration, Studies & Projects, Engineering 
and Integrated Planning for Vale’s Coal Business 
based in Mozambique for 5 years. Prior to working 
for Vale, he worked 10 years for BHP in various 
managerial roles covering technical, operational 
and financial positions.

Luke holds three Masters’ Degrees in Mining 
Engineering, Geomechanics and Finance, a 
Bachelor of Engineering in Mining Engineering 
plus other Executive and Technical statutory 
qualifications.

2020 Board of Directors
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Andrew Swart
Board Member

Mike Wundenberg
Board Member

Andrew is a Partner at Monitor Deloitte based in 
Toronto, Canada and is the Deloitte Global Mining 
Consulting Leader.

He has more than 22 years of industrial experience 
of which the last fifteen years has been in 
consulting. He has worked for senior executives 
in a range of industries including mining, oil and 
gas, and government. Within the government 
arena most of his work has operated at the 
intersection of business and government – a key 
interface for natural resource companies. His 
client engagements have included corporate and 
competitive strategy engagements, innovation 
systems, cost reduction through energy 
management and organizational transformation 
and economic development programs.

Andrew has worked for clients around the world 
including Canada, Russia, Ukraine, Kazakhstan, 
Brazil, Germany, India, South Africa, the United 
Kingdom and the United States of America.

Mike Wundenberg, Vice President Operational 
Technology and Business Improvement at 
Newmont has over 20 years of experience in 
mining and has held various leadership positions 
within Newmont. He has been associated with 
Newmont since 1998 working at the Batu Hijau 
and Yanacocha operations and in the Australia 
region. He worked for BHP Billiton on the Olympic 
Dam Expansion project for two years and held 
the position of Manager, Mining prior to rejoining 
Newmont.

Mr. Wundenberg successfully introduced the Full 
Potential program in 2013 and was appointed to 
lead the Asset Management function in 2015. He 
provided oversight on digital work conducted over 
2017, including internal and external benchmarking 
work, digital assessments and other advancements 
in innovation and technology and was appointed 
Vice President, Operational Technology and 
Innovation in 2018 to define and realize the value 
proposition of Newmont’s technology and digital 
strategy and roadmap.

2020 Board of Directors
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Glossary of Terms

BC British Columbia

CAHM Conjugate Anvil Hammer Mill

CEEC Coalition for Eco-efficient Comminution

CIM Canadian Institute for Mining, Metallurgy and Petroleum

CMIC Canada Mining Innovation Council

COSIA Canadian Oilsands Innovation Alliance

CRC Cooperative Research Centre

GMG Global Mining Guidelines Group

ICMM International Council on Mining and Metals

MAC Mining Association of Canada

METS Mining, Equipment, Technology and Services

MIRARCO  Mining Innovation Rehabilitation and Applied Research Corporation

MSTA Mining Supply Trade Association

NRCan Natural Resources Canada

OEM Original Equipment Manufacturer

PgM Program Manager

PM Project Management

SME Small-Medium Enterprise

TZWM Towards Zero Waste Mining



Collaborative innovation has always been a key 
strategy for us at Syncrude, because targeted 
collaboration results in an accelerated pace of 
innovation. CMIC is a great focal point for that 
collaboration, and we have been able to develop 
a number of relationships with other miners, 
and have been given access to many different 
innovators, which is always a challenge in the 
extremely complex innovation ecosystem that’s 
evolved over the years.
MAL CARROLL, SYNCRUDE CANADA
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OTTAWA  |  MONTREAL  |  SUDBURY

rethinkmining.org

G l o b a l  M i n i n g  I n n ov a t i o n

http://rethinkmining.org
https://twitter.com/rethinkmining/
https://www.linkedin.com/company/rethinkmining/
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