
 

 

 

 

Summary of 2013 Tailings Technology Development 

and Commercialization Workshop 

 

 

 

H. Mian, N. Fassina, A. Mukherjee 

NAIT 

 

A. Fair 

Canada’s Oil Sands Innovation Alliance 

 

C.B. Powter 

Oil Sands Research and Information Network 

 

 

April 2013 

 



 

i 

Oil Sands Research and Information Network 

The Oil Sands Research and Information Network (OSRIN) is a university-based, independent 

organization that compiles, interprets and analyses available knowledge about managing the 

environmental impacts to landscapes and water impacted by oil sands mining and gets that 

knowledge into the hands of those who can use it to drive breakthrough improvements in 

regulations and practices.  OSRIN is a project of the University of Alberta’s School of Energy 

and the Environment (SEE).  OSRIN was launched with a start-up grant of $4.5 million from 

Alberta Environment and a $250,000 grant from the Canada School of Energy and Environment 

Ltd. 

OSRIN provides: 

 Governments with the independent, objective, and credible information and analysis 

required to put appropriate regulatory and policy frameworks in place 

 Media, opinion leaders and the general public with the facts about oil sands 

development, its environmental and social impacts, and landscape/water reclamation 

activities – so that public dialogue and policy is informed by solid evidence 

 Industry with ready access to an integrated view of research that will help them 

make and execute reclamation plans – a view that crosses disciplines and 

organizational boundaries 

OSRIN recognizes that much research has been done in these areas by a variety of players over 

40 years of oil sands development.  OSRIN synthesizes this collective knowledge and presents it 

in a form that allows others to use it to solve pressing problems. 
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REPORT SUMMARY 

NAIT-CGCE, NAIT School of Sustainable Building and Environmental Management, and the 

NAIT JR Shaw School of Business, in collaboration with COSIA, AIEES, and the Oil Sands 

Research and Information Network (OSRIN), held a technology innovation workshop on 

March 19, 2013 at the NAIT campus to open the dialogue between oil sands industry, academia, 

research and development organizations, and third-party innovators.  The workshop, titled 2013 

Tailings Technology Development and Commercialization: Big Ideas from Small Places, was 

attended by approximately 130 people from SMEs, government, industry and academia. 

The following common themes arose during the presentations: 

 There is considerable public scrutiny and concern about oil sands tailings-related 

environmental challenges 

 Technology development and deployment is key to solving the tailings challenge in a 

sustainable manner 

 There is no single technology solution for tailings disposal– a suite of technologies 

will be required 

 For a technology to be considered suitable it must provide net environmental benefits 

(e.g., must be evaluated in the context of impacts on solids, liquids, GHG) and be 

economic (i.e., a systems perspective) 

 Technologies must be deployed more quickly than in the past 

 There is a need for an entity or organization that can provide a bridge between 

SMEs, third-party technology developers, and the oil sands companies 

The workshop was a first step towards tailings technology development and commercialization. 

More events may be planned, some specifically focused on bringing the technology developers 

together and understanding their technologies.  The 2
nd

 Tailings Technology and Development 

Commercialization Workshop will be planned for 2014 in collaboration with all the partners. 

There may be an opportunity to share some results on SME and third-party vendor technologies 

within the 2014 workshop. 
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1 INTRODUCTION 

On August 28, 2012, Canada’s Oil Sands Innovation Alliance (COSIA) along with Alberta 

Innovates – Energy and Environment Solutions (AI-EES), published an oil sands tailings 

technology deployment roadmap and action plan
1
 (“Tailings Technology Roadmap”).  The report 

identified a number of potential candidate solution technologies and has grouped them into 

various classes.  COSIA anticipates that a number of existing and new technologies will need to 

be pre-screened, validated, and further developed before being considered for a pilot and/or 

commercial application at oil sands operations. 

The NAIT Centre for Green Chemistry and Engineering (CGCE), under the leadership of the 

Ledcor Group Applied Research Chair in Oil Sands Environmental Sustainability, enables 

solutions developed by third-party innovators and small and medium enterprises (SMEs) to be 

screened, validated, scaled-up, and integrated within a systems-based approach to complex 

mineable oil sands tailings management challenges.  Such a systems-based perspective is crucial 

to ensure that solutions in one area of complex oil sands operations do not create problems 

elsewhere in the process.  A collaborative approach is essential to bridge the gap between SMEs 

and the oil sands industry to develop solutions in a timely and cost-effective manner, while 

reducing risk and time to market
2
. 

The CGCE realizes that a number of third-party inventors and small companies with potential 

solutions may have challenges in accessing and speaking to the right people within oil sands 

companies.  The CGCE also realizes that oil sands operators need SMEs to have a minimum set 

of information available before they can engage in meaningful discussions on adopting 

technologies.  The technologies are at various levels of development.  Some of the SMEs may 

have conceptual schemes having little or no experimental testing, others may have developed and 

tested their technologies and may be ready for pilot testing, and still other technologies may well 

be suited for commercial application.  However, each of these technologies will need to be 

evaluated and graded to ensure that they could make it to the next level of 

development/application, and be picked up by the COSIA member companies. 

To accomplish this, NAIT-CGCE, NAIT School of Sustainable Building and Environmental 

Management, and the NAIT JR Shaw School of Business, in collaboration with COSIA, AIEES, 

and the Oil Sands Research and Information Network (OSRIN), held a technology innovation 

workshop on March 19, 2013 at the NAIT campus to open the dialogue between oil sands 

industry, academia, research and development organizations, and third-party innovators.  The 

workshop, titled 2013 Tailings Technology Development and Commercialization: Big Ideas 

                                                 

1 See Sobkowicz, J., 2012.  Oil sands tailings technology deployment roadmaps.  Project Report Volume 1 - Project 

summary.  Alberta Innovates - Energy and Environment Solutions, Edmonton, Alberta.  60 pp. plus appendices.  

http://www.ai-ees.ca/media/7375/1906-project_summary_report.pdf  

2 See for example the series of reports by Geoff Dembicki in The Tyee (March 2013) on SME efforts to break into 

the oil sands industry – 

http://www.osrin.ualberta.ca/Resources/WhatsNew/2013/March/Cleantechfirmswantashotatfixingoilsands.aspx  

http://www.ai-ees.ca/media/7375/1906-project_summary_report.pdf
http://www.osrin.ualberta.ca/Resources/WhatsNew/2013/March/Cleantechfirmswantashotatfixingoilsands.aspx
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from Small Places, was attended by approximately 130 people from SMEs, government, industry 

and academia. 

It is expected that as a result of the workshop some protocols may emerge, e.g., steps that need to 

be taken at the early stage of technology innovation before engaging the oil sands operators, an 

open line of communication with the oil sands industry, and a clear path forward for SMEs. 

1.1 Terminology used in this Report 

In the workshop a variety of phrases were used to describe the people/entities that develop 

technologies, including: small and medium enterprises (SMEs), technology developers, third-

party vendors, and technology innovators.  For the purposes of this report the term small and 

medium enterprises (SMEs) will be used generically to describe any of these people/entities. 

The term technology or technologies is used to include a range of equipment, processes, 

chemicals, and treatments that may be applied to solve the tailings problem. 

Additional definitions and acronyms are provided in Section 7. 

1.2 Report Organization 

Section 2 of the report provides a summary of the highlights from each of the workshop 

presentations plus the associated Question and Answer sessions.  Section 3 covers the panel 

presentations and the Question and Answer session.  Section 4 summarizes the questions raised 

during the market place discussions. 

The Appendices contain the workshop agenda, list of attendees and the PowerPoint 

presentations. 

2 PRESENTATIONS AND DISCUSSIONS 

Attendees were welcomed by NAIT’s President and CEO Dr. Glenn Feltham who explained the 

role of NAIT, and in particular the Centre for Green Chemistry and Engineering (CGCE), in 

developing economic, timely and environmentally-sustainable solutions for industry.  One of the 

key things NAIT offers industry and SMEs when compared to other research institutions and 

organizations is that the Intellectual Property (IP) remains with the industry or SME. 

The following common themes arose during the presentations: 

 There is considerable public scrutiny and concern about oil sands tailings-related 

environmental challenges 

 Technology development and deployment is key to solving the tailings challenge in a 

sustainable manner 

 There is no single technology solution for tailings disposal– a suite of technologies 

will be required 
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 For a technology to be considered suitable it must provide net environmental benefits 

(e.g., must be evaluated in the context of impacts on solids, liquids, GHG) and be 

economic (i.e., a systems perspective) 

 Technologies must be deployed more quickly than in the past 

 There is a need for an entity or organization that can provide a bridge between 

SMEs, third-party technology developers, and the oil sands companies 

2.1 Government Perspective – Roger Ramcharita, Alberta Environment and 

Sustainable Resource Development 

Roger outlined Alberta Environment and Sustainable Resource Development’s progress on the 

four pillars of their Progressive Reclamation Strategy
3
: the Mine Financial Security Program, the 

Reclamation Certification program, transparent reporting of reclamation progress through the Oil 

Sands Information Portal, and the Tailings Management Framework.  The Tailings Management 

Framework will be ready for public and industry consultation later this year.  It will address both 

legacy tailings (fluid tailings that were not addressed by ERCB Directive 074) and ongoing 

production of tailings. 

Tailings disposal solutions will be technology-based, must be cost-effective and must be chosen 

based on the net environmental benefit they provide – that is, the optimal solution will provide a 

balance between achieving tailings goals (solids and liquids) and impacts on water, land and 

GHG emissions.  Achieving the optimal solution may require that trade-offs be considered. 

The provincial government supports technology development and deployment through the 

Alberta Innovates system. 

2.1.1 Questions 

Q:  What teeth does Directive 074 have if a company fails to meet targets? 

A:  The ERCB is serious about enforcing Directive 074 and has a variety of tools available.    

The results of the ERCB reviews of oil sands operator’s 2013 tailings management plans will be 

available soon.  See Terry Abel’s presentation for more details. 

Q:  What are the timelines for implementation of the Tailings Management Framework? 

A:  The current plan calls for consultation later this year and implementation in fall/winter 2013. 

Q:  What mechanisms are there to allow technology developers to show industry what can be 

done? 

A:  Alan Fair will address this in his presentation. 

 

                                                 

3 See http://environment.alberta.ca/03387.html  

http://environment.alberta.ca/03387.html
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Figure 1: Tailings Pond Locations. 

2.2 COSIA Updates – Joy Romero, CNRL 

Joy noted the importance of holding the event in collaboration with the JR Shaw Business Centre 

as it is critical to demonstrate the link between technology and business. 

Industry has acknowledged that collaboration on environmental issues such as tailings 

management is a much better way to develop and implement technology.  The creation of 

Canada’s Oil Sands Innovation Alliance (COSIA) is seen as a benefit to SMEs because it 

collapses a number of individual and collective efforts into a single entity with whom SMEs and 

regulators can interact. 

Joy described the operating system and structure of COSIA and its Environmental Priority Areas 

(EPAs) with an emphasis on the Tailings EPA (covered in more detail in Alan Fair’s 

presentation).  She described the project execution mechanism (called Joint Industry Projects – 

JIPs) and also how IP and use rights would be addressed. 

 



 

5 

 

Figure 2: COSIA Governance and Structure 

2.2.1 Questions 

Q:  What does “use rights” mean and does the SME have rights? 

A:  The advantage of COSIA for SMEs is a single entry point to all the oil sands players and the 

agreement that all the players will have access to the technology (use rights) but that the SME 

would enter into negotiations with each company on the details of actual implementation of their 

technology on a given mine site. 

Q:  Is it correct to characterize the relationship as one where the SME holds the technology but 

now has access to multiple customers at once? 

A:  Yes.  COSIA is not out to get the technology (IP) but rather to gain the ability to use the 

technology based on a mutually agreed upon business model.  Having said that, SMEs must be 

realistic about the value of their technology and the costs it will add to the industry and adjust 

their expectations accordingly. 

Q:  What happens to the use rights if COSIA only puts up some of the costs for a project? 

A:  This would be addressed in the JIP contractual agreements. 

Q:  What happens with previous work or knowledge developed under past projects? 

A:  COSIA went back over work done in various groups such as the Oil Sands Tailings 

Consortium (OSTC) over the past five years and everything on tailings research and 

development has been shared.  In some cases companies also brought forward work done on 

their own or with others outside of OSTC. 

2.3 Regulatory Perspective – Terry Abel, ERCB 

Terry noted the oil sands industry has come a long way from an experimental concept to a full-

blown industry and the same progression is now underway for tailings technologies. 
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Terry described the regulatory framework under which the ERCB manages oil sands 

developments including the important role Directive 074 is playing in the management of 

tailings.  The Board will be updating Directive 074 in the coming year. 

Where appropriate, the Board is increasingly using a performance-based regulatory approach in 

which they establish clear performance expectations and allow industry to determine the best 

technical approach to meet the requirements having regard for the unique aspects of their 

particular development. 

The Board plays a key role in providing an interface between SMEs and the oil sands industry.  

One way they do this is by allowing SMEs to share information with the regulator and conduct 

demonstration projects on a confidential basis to assist innovators in the development and 

protection of their IP. 

Terry stated that we are past the time of waiting for solutions – we need applied solutions at the 

commercial scale now.  This includes looking for solutions from outside the sector and beyond 

our borders.  He also noted that SMEs should understand that it is not just holistic approaches to 

tailings management that are required – there are many opportunities for improvements to 

existing management approaches that their innovations might support.  Their technologies may 

also have application in other parts of the operations. 

2.3.1 Questions 

Q:  What updates are there on the water-capping proposals of industry? 

A:  The large-scale demonstration of this technology was given conditional approval back in 

1994.  Syncrude will be starting to fill Base Mine Lake this year and monitoring will begin.  The 

government is working with industry to develop methods and analytical requirements to prove 

whether or not the technology is successful.  For more information on oil sands end pit lakes see 

the report by the Cumulative Environmental Management Association (Hrynyshyn 2012). 

Q:  Can you comment on Suncor’s TRO (Tailings Reduction Operations) and Pond 5 coke 

capping projects in the context of Directive 074? 

A:  TRO meets the objectives of Directive 074.  The Pond 5 work is targeting legacy tailings and 

is therefore outside the scope of the Directive. 

2.4 Tailings Technology Roadmap Overview and Oil Sands Industry Challenges – Alan 

Fair, Director, COSIA Tailings EPA 

Alan acknowledged the efforts of NAIT in moving technologies forward and indicated this was a 

key reason why COSIA is providing funding to NAIT. 

The industry has spent over $550M on tailings research and development work over the last 

eight years, including about $45M in 2012.  Companies are making significant expenditures at 

the operational-scale as well – for example, $1.2B by Suncor on TRO and $1.9B by Syncrude on 

centrifuging. 

The Tailings Technology Roadmap project evaluated 549 individual technologies, condensed 

those down to 48 technology “types” and then identified 9 priority technology suites as being 
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ready for next stage evaluations.  About 1/3 are at the commercial stage, 1/3 are at the 

development stage and 1/3 are at the research stage. 

The COSIA Tailings EPA has developed a Technology Development Workflow (Figure 3) and 

Technology Check Sheet to allow SMEs to describe their technology and provide relevant data 

that will allow industry to determine if and how to undertake further assessment.  A certain level 

of information must be provided on a non-confidential basis to allow the review process to start.  

Technologies must take into account the needs of the bitumen processing plant and be cost-

effective. 

 

 

Figure 3: Technology Development Plan Workflow. 

 

2.4.1 Questions 

Q:  Can you define what you mean by “cost-effective” or “low-cost”? 

A:  It will depend, but a ball park value might be $1 to $3 per barrel of synthetic crude produced.  

Historically the thinking would have been less than $1/bbl. 

Q:  While an SME may be willing to provide the information you have described there are still 

concerns about losing IP or rights.  What can you tell us to alleviate these concerns? 

A:  COSIA doesn’t want to own the rights to the technology.  Rather they want to ensure all 

companies have access to the data and have the right to use the technology under commercial 

terms agreed to by the technology provider, which would be negotiated on a company-by-

company basis (outside of COSIA). 
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2.5 Government Funding – Lisa Marquardson, Natural Sciences and Engineering 

Research Council of Canada 

Lisa outlined the various funding mechanisms that NSERC offers with particular emphasis on 

those available to colleges like NAIT. 

2.5.1 Questions 

Q:  How can private companies learn about and access expertise? 

A:  NSERC provides a “match-making” role to link people across the country. 

3 PANEL SESSION 

A four member panel representing various facets of technology development was asked to 

provide some general thoughts and then took questions from the floor. 

3.1 Oil Sands Tailings Management – Richard Nelson, Alberta Innovates – Energy and 

Environment Solutions 

Alberta Innovates – Energy and Environment Solutions invests in research and technology with 

industry and international collaborators.  Rick described the AI-EES funding application process. 

The Tailings Technology Roadmap was a collaborative project to identify the current state of 

knowledge about existing tailings technologies and to identify those that are promising enough to 

warrant immediate evaluation effort. 

 

 

Figure 4: Technology Suites Identified in the Tailings Technology Roadmap 
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3.2 Oil Sands Environmental Sustainability Initiative – Haneef Mian, NAIT 

NAIT-CGCE focuses on working with SMEs, third-party vendors, and COSIA Tailings EPA to 

screen, verify, validate, and further develop technologies, and to bridge the gap between the 

SMEs and industry.  The CGCE also acknowledges that there is a need for cost effective real 

world sustainable solutions and that technological solutions have to make both an environmental 

and business sense.  CGCE focuses on short-term (three months to one year) applied research 

projects.  They are obtaining a suite of state-of-the-art analytical equipment to allow for the 

necessary testing of the technologies.  They are also trying to get a variety of business (SMEs, 

and third-party larger organizations and technology developers) to coordinate their technologies 

to develop integrated solutions for the oil sands industry. This work is aimed at a System’s 

Approach such that solutions in one part of the oil sands system do not negatively impact the 

other parts. 

NAITs vision is to be responsive to the industry needs.  The core benefits to NAIT are the ability 

to provide student learning opportunities and increase faculty engagement with industry.   NAIT 

leaves the IP with the SME – this is a key differentiator from other research institutions. 

NAIT evaluates technologies on a Technology Readiness Level chart or a Stage-Gate chart, to 

assist SMEs in understanding the information required by industry and to identify the types of 

analytical work required (Figure 5).  CGCE is ensuring that feedback on technologies is provided 

to the oil sands industry as a third-party arm length organization. 

 

 

Figure 5: Technology Readiness Level Categories. 
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3.3 A Personal Perspective on Technology Development in the Oil Sands – Randy 

Mikula, Kalium Inc. 

Work is required to test new technologies and to optimize old ones (the hurdle for success and 

acceptability changes over time).  Randy acknowledged the need for an organization that will 

work on applied solution driven research, and the importance of the CGCE to conduct applied 

solution driven research.  The technology evaluation process needs to promote successful 

technologies but have a clear but polite NO for those technologies that are not appropriate.  

SMEs need to understand the industry and their specific process and economic constraints. 

 

 

Figure 6: The Research and Development Valley of Death 

3.4 Funding Technology – Myles McDougall, PetroJet 

The kind of work, the long timelines and the level of funding required for developing oil sands 

tailings technologies is very difficult for angel investors and/or venture capitalists.  Myles 

outlined the various sources of funding that may be tapped by SMEs and indicated that the most 

problematic area (known as the funding gap) is the space between when you finish using your 

own funds and those of “family, friends and fools” and the time when venture capitalists kick in 

– generally seen as $500K to $5M to $10M. 
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Figure 7: Potential Sources of Capital 

As a result of the long timelines it is likely that government funds will be required (they 

generally represent more “patient capital”).  Also recognize that projects with long timelines run 

into natural cycles – business, government, regulatory, commodity – that may completely change 

the value of a technology. 

SMEs need to recognize that funders are not going to be as passionate about your idea as you are 

– investors are in it to make money.  SMEs need to be very clear about their value proposition 

and be able to clearly articulate it.  They need to have a business plan and know what they are 

selling – IP, product, service, company, etc. 

A venture capitalist may select 1 out of every 100 business plans and expect that out of every 

10 businesses they invest in that 7 will not do well, 2 will limp along and 1 will be a homerun.  

As a result they will need all the projects to be worth 10x their initial investment to be able make 

their money back.  As a result the SME has to be willing to give up what it takes to provide that 

10x cushion. 

3.5 Questions 

More of a comment about the value CGCE brings: focused and dedicated workforce; simple and 

quick legal agreements; quick results; and low overhead.  CGCE moves at the industry pace. 

Q:  The COSIA workflow chart looks very much like a deal flow chart.  What practical advice 

can we offer SMEs? 

A:  Understand the business plan, value, timelines and funding sources.  Make sure the 

technology is technically viable.  Understand how the solution fits into the existing industry 

processes (the “pots and pans”). 

A:  Solution has to make business sense, be cost-effective and be a real-world solution. 

A:  Have to know it works. 
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A:  You have to know how to work with a large, bureaucratic organization and understand how 

to deal with both short-term and long-term goals of the organization. 

Q:  Does government screen ideas the way Alan outlined COSIA’s process? 

A:  Yes. 

A:  Not always, politics do enter into the picture. 

A:  It is important to note that some investors will not invest if there is or has been government 

funding.  The reason is they ask “wasn’t it viable on its own business merits”? 

Q:  Does it matter if you are a single-product entity or a multi-product company? 

A:  Companies generally have multiple revenue generating products therefore they can afford to 

support development costs for a new product. 

A:  Agree but the intent of the Tailings Technology Roadmap was to evaluate a range of 

technologies and move the ones with potential forward.  Therefore there is a need for 

“compassionate capital” to help move these forward – in essence the technology should be 

viewed as a “public good”. 

Q:  If government invests to develop and support policy and legislation and industry invests to 

make money under current and future policy regimes isn’t there a danger when the policy regime 

lags technology and environmental needs? 

A:  Agree that the lag is a concern but we need to move forward as best we can rather than dwell 

on it.  Government is no better than anyone else at predicting the future. 

A:  Note that the government got criticism for supporting programs like AOSTRA because 

government should not be in business development. 

A:  Also important to note that the industry has not always been a profit centre.  There is a role 

for government because environmental measures are a cost to industry. 

4 MARKET PLACE SUMMARY 

Representatives from several organizations that can provide support to SMEs were available to 

provide information and answer questions.  The organizations present were: 

 Alberta Innovates – Energy and Environment Solutions 

 Alberta Innovates – Technology Futures 

 Beckman Coulter 

 COSIA Tailings EPA 

 National Research Council – Industrial Research Assistance Program 

 Natural Sciences and Engineering Research Council of Canada 

 Northern Alberta Institute of Technology – Centre for Green Chemistry and 

Engineering 

The following common themes arose during those discussions: 

 Who are you and what do you do? 
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 How can we access your services? 

 How can we access your funding?  How much do you provide, when, how and for 

what? 

 Where in the technology development process do you fit – research, demonstration, 

deployment? 

 What are the boundaries of each of the COSIA Environmental Priority Areas 

(especially Tailings, Water and GHG) so we know who to approach with our 

technology? 

 Are we serious this time about moving innovative technologies into the industry?  

What are the best mechanisms to push consideration and adoption of technologies? 

These themes can be summarized into two key needs: 

 SMEs need more information about available support services.  A number of the 

organizations in the Market Place had handouts and websites which is a good start.  

This forum was a big help. 

 SMEs need to see that their efforts have the potential to be rewarded.  Perhaps one 

option to address this would be to communicate examples of SME technologies that 

have been incorporated into the industry.  An additional step would be to 

communicate examples of SME technologies that have entered the technology 

review process and how they have been fairly assessed using the processes adopted 

by COSIA. 

5 NEXT STEPS 

The workshop was a first step towards tailings technology development and commercialization. 

More events may be planned, some specifically focused on bringing the technology developers 

together and understanding their technologies.  The 2
nd

 Tailings Technology and Development 

Commercialization Workshop will be planned for 2014 in collaboration with all the partners. 

There may be an opportunity to share some results on SME and third-party vendor technologies 

within the 2014 workshop. 
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6.2 Relevant Oil Sands Websites 

Alberta Energy – Oil Sands 

Alberta Environment and Sustainable Resource Development – Oil Sands Information Portal 

Alberta Innovates – Energy and Environment Solutions 

Alberta Innovates – Technology Futures – Oil Sands Sample Bank 

CANMETEnergy – Natural Resources Canada oil sands research facility at Devon 

Energy Resources Conservation Board – Oil Sands 

Energy Resources Conservation Board – Directive 074 

Canada’s Oil Sands Innovation Alliance 

Oil Sands Environmental Management Bibliography (use search terms tailings, tailings 

treatment, tailings water and/or wastewater / wastewater treatment) 

Oil Sands Research and Information Network 

University of Alberta – Oil Sands Tailings Research Facility (OSTRF) 

6.3 Relevant SME Websites 

Alberta Enterprise and Advanced Education – Western Economic Partnership Agreement 

Alberta Innovates – Alberta Regional Innovation Network 

Business Link – Government of Alberta and Government of Canada 

Canada Foundation for Innovation 

Government of Alberta – FAQ for Alberta Business 

National Research Council – Industrial Research Assistance Program 

Natural Sciences and Engineering Research Council of Canada – Partnerships 

NovaNAIT – Applied Research 

Public Works and Government Services Canada – Office of Small and Medium Enterprises 

TEC Edmonton 

Western Economic Diversification Canada 

7 GLOSSARY 

The first volume of the Tailings Technology Deployment Roadmap reports (Sobkowicz 2012a) 

contains a set of definitions for various types and stages of technology development used in the 

Roadmap. 

http://www.ai-ees.ca/media/7369/1906-component_4_report.pdf
http://www.ai-ees.ca/media/7369/1906-component_4_report.pdf
http://www.energy.alberta.ca/OurBusiness/oilsands.asp
http://environment.alberta.ca/apps/osip/
http://ai-ees.ca/
http://www.albertatechfutures.ca/RDSupport/BitumenandHeavyOil/SurfaceSeparation/OilSandsSampleBank.aspx
http://canmetenergy-canmetenergie.nrcan-rncan.gc.ca/eng/oil_sands.html
http://www.ercb.ca/learn-about-energy/oilsands
http://www.ercb.ca/regulations-and-directives/directives/directive074
http://www.cosia.ca/
http://osemb.cemaonline.ca/rrdcSearch.aspx
http://www.osrin.ualberta.ca/~/media/University%20of%20Alberta/Faculties/Business/Departments/Oil%20Sands%20Research%20and%20Information%20Network/Documents/Linkages_between_OSRIN_Reports_and_Research_Programs.pdf
http://www.ostrf.com/
http://eae.alberta.ca/economic-development/technology/wepa.aspx
http://www.albertainnovates.ca/unique/articles/services-and-resources/
http://www.canadabusiness.ab.ca/
http://innovation.ca/
http://www.albertacanada.com/faq-alberta-business.aspx
http://www.nrc-cnrc.gc.ca/eng/irap/index.html
http://www.nsercpartnerships.ca/Index-eng.asp/
http://www.nait.ca/52497.htm?utm_source=nait&utm_medium=template&utm_campaign=navigation&utm_content=appliedresearch
http://www.tpsgc-pwgsc.gc.ca/app-acq/pme-sme/index-eng.html
http://www.tecedmonton.com/
http://www.wd.gc.ca/eng/home.asp
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The BGC tailings technology report provides definitions for oil sands tailings and tailings 

treatment (BGC Engineering Inc. 2010a). 

OSRIN’s glossary provides a wide range of terms and acronyms related to environmental 

management of oil sands (OSRIN 2010). 

7.1 Terms 

Angel Investor 

An angel investor or angel (also known as a business angel or informal investor) is an affluent 

individual who provides capital for a business start-up, usually in exchange for convertible debt 

or ownership equity. A small but increasing number of angel investors organize themselves into 

angel groups or angel networks to share research and pool their investment capital, as well as to 

provide advice to their portfolio companies (Wikipedia). 

Intellectual Property (IP) 

A legal concept which refers to creations of the mind for which exclusive rights are recognized.  

Under intellectual property law, owners are granted certain exclusive rights to a variety of 

intangible assets, such as musical, literary, and artistic works; discoveries and inventions; and 

words, phrases, symbols, and designs (Wikipedia). 

Legacy Tailings 

Tailings contained in ponds that were generated before the implementation of the Energy 

Resources Conservation Board’s Directive 074.  Directive 074 addresses the generation of new 

tailings whereas Alberta Environment and Sustainable Resource Development’s proposed 

Tailings Management Framework will address both legacy and new tailings. 

Small- and Medium-Size Business 

There are various ways to classify size of a business including number of employees, sales, and 

gross or net revenue.  Industry Canada uses the number of employees to determine size class 

(http://www.ic.gc.ca/eic/site/cis-sic.nsf/eng/h_00012.html ): 

 Micro – less than 5 

 Small – 5 to less than 50 for goods-producing firms and 100 for service-producing 

firms 

 Medium – 50/100 to less than 500 

Use Rights 

The right, but not obligation, of individuals in a group (in this case COSIA) to use a process, 

technology, chemical developed by another person.  The inventor or developer of the process, 

technology or chemical enters into an agreement with each of the parties interested in using the 

process, technology or chemical. 

http://en.wikipedia.org/wiki/Angel_investor
http://en.wikipedia.org/wiki/Intellectual_property
http://www.ic.gc.ca/eic/site/cis-sic.nsf/eng/h_00012.html
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Venture Capital 

Financial capital provided to early-stage, high-potential, high risk, growth startup companies. 

The venture capital fund makes money by owning equity in the companies it invests in, which 

usually have a novel technology or business model in high technology industries, such as 

biotechnology, IT, software, etc. (Wikipedia). 

7.2 Acronyms 

AESRD Alberta Environment and Sustainable Resource 

Development 

AIEES Alberta Innovates – Energy and Environment Solutions 

CGCE Centre for Green Chemistry and Engineering (NAIT) 

COSIA Canada’s Oil Sands Innovation Alliance 

EPA Environmental Priority Area (COSIA) 

ERCB Energy Resources Conservation Board 

GHG Greenhouse Gas 

IP Intellectual Property 

JIP Joint Industry Project (COSIA) 

JVA Joint Venture Agreement (COSIA) 

MFT Mature Fine Tailings 

NAIT Northern Alberta Institute of Technology 

OSRIN Oil Sands Research and Information Network 

OSTC Oil Sands Tailings Consortium 

SEE School of Energy and the Environment 

SME Small and Medium Enterprise(s) 

TDP Technology Development Plan (COSIA Tailings EPA) 

TMF Tailings Management Framework (AESRD) 

TRO Tailings Reduction Operations 

http://en.wikipedia.org/wiki/Venture_capital
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APPENDIX 1:  Workshop Agenda 

7:30 - 8:30 Registration and Breakfast 

8:30 - 8:45 Opening Remarks – Dr. Glenn Feltham, President & CEO, NAIT 

8:45 - 9:00 Government Perspective – Shannon Flint, Assistant Deputy Minister, Policy 

Division 

9:00 - 9:30 COSIA Updates – Joy Romero, CNRL 

9:30 - 9:45 Coffee Break 

9:45 - 10:15 Regulatory Perspective – Terry Abel, ERCB 

10:15 - 11:00 Tailings Technology Roadmap Overview and Oil Sands Industry Challenges – 

Alan Fair, Director, COSIA Tailings EPA 

11:00 - 12:00 Market Place: Booths By: 

 Government Support: AIEES, IRAP, NSERC 

 Applied Research Support – NAIT CGCE, AITF 

 COSIA Tailings EPA and Water EPA 

 Beckman Coulter 

12:00 - 1:15 Lunch 

1:15 - 2:15 Panel Presentations.  Moderator: Dr. Neil Fassina, Dean, JR School of Business 

 Rick Nelson – AIEES 

 Dr. Haneef Mian – Ledcor Chair & Director CGCE 

 Randy Mikula – Kalium Inc. 

 Myles McDougall – Angel Investor  

2:15 – 2:45 Panel Questions 

2:45 – 3:00 NSERC Government Funding – Lisa Marquardson 

3:00 - 3:20 Coffee Break 

3:20 - 4:10 Feedback from Market Place – Chris Powter, Executive Director, OSRIN 

4:10 pm Closing Remarks and Next Steps – Dr. Haneef Mian, Ledcor Chair & Director 

CGCE 
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APPENDIX 2:  List of Attendees 

Ehsan Abazari Torghabeh 
NAIT, CGCE 
Research Asst. 
ehsana@nait.ca 

Terry Abel 
Energy Resources Conservation Board 
Executive Manager, Oil Sands and Coal 
terry.abel@ercb.ca 

Adeolu Adetowubo 
CNRL 
Engineer, Tailings 
adeolu.adetowubo@cnrl.com 

Robert Andrews 
Gradek Energy 
Senior Vice-President & BDO 
robert.andrews@gradekenergy.com 

Chris Astle 
Castlepoint Consulting Inc. 
President 
chris.astle@castlepoint.ca 

Dr Jesus Atias 
Dow Chemical Canada ULC 
Business Development Manager 
jaatias@dow.com 

Dr Sukhdeep Bansal 
NAIT, CGCE 
Research Associate 
sukhdeeb@nait.ca 

Ed Barone 
NAIT 
Instructor 
edb@nait.ca 

Maoz "Moose" Betzer 
Ex-Tar Technologies Inc. 
Manager 
maozbetzer@gmail.com 

Jim Blum 
Self employed oil sand tailings consultant 
Senior Tailings Advisor to Total EPC and COSIA 
jgblum@telus.net 

Brenda Bozak 
RJ Oil Sands Inc. 
Manager 
brendabozak@rjoilsands.com 

Wade Bozak 
RJ Oil Sands Inc. 
Vice President 
wadebozak@rjoilsands.com 

Cal Broder 
Chemviro Corp 
CEO 
cal@chemviro.ca 

Trevor Brown 
Wave Control Systems Ltd. 
President 
tbrown@wavecontrol.ca 

Gail Buchanan 
Syncrude Canada Ltd. 
Sr. Associate Tailings Technology Engineer, P. Eng. 
buchanan.gail@syncrude.com 

Dr Zvonko Burkus 
Alberta Environment & SRD 
Water Process and Tailings Specialist 
zvonko.burkus@gov.ab.ca 

David Burry 
novaNAIT 
Associate Director 
dburry@nait.ca 

David Campbell 
Shalex LTD. 
Director 
dave@lightgreenrocks.ca 

Andrew Carniel 
LEDCOR Environmental Solutions Ltd. 
Director of Corporate Development 
nicole.dipalma@ledcor.com 

 

Dr David Carpenter 
NAIT 
AVP Academic and Applied Research 
dcarpenter@nait.ca 
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Prof Won Jae Chang 
University of Saskatchewan 
Professor 
wonjae.chang@usask.ca 

 

Richard Charron 
Seair Inc. 
CEO 
rcharron@seair.ca 

 Jason Chen 
Suncor 
Geotechnical Engineer 
jchen@suncor.com 

 

Dr Sunny Cho 
Alberta environment 
Air Research Scientist 
sunhee.cho@gov.ab.ca 

 Ross Chow 
Alberta Innovates Technology Futures 
Manager 
ross.chow@albertainnovates.ca 

 

David Christiansen 
NAIT 
Technical Supervisor 
davidc@nait.ca 

 Darren Cikaluk 
Beckman Coulter 
Senior Sales Representative 
dcikaluk@beckman.com 

 

Melissa Cordeiro 
NAIT 
Admin. Asst. 
mcordeir@nait.ca 

 Sherril Cossey 
NAIT-JR Shaw  School of Business 
Admin. Asst. 
sherrilc@nait.ca 

 

Dr Ron Currie 
NAIT, CGCE 
Senior Faculty Researcher 
rcurrie@nait.ca 

 Fernando Da Silva 
Chevron Canada Limited 
Mining/Senior Geotechnical Engineer Oil Sands 
fandasilva@chevron.com 

 

Alebachew Demoz 
Canmet Energy-Devon 
Research Scientist 
alebachew.demoz@nrcan.gc.ca 

 Craig D'Entremont 
National Research Council - IRAP 
Industrial Technology Advisor 
craig.dentremont@nrc.gc.ca 

 

Prabu Desikan 
SGS Canada 
Business Development Manager 
prabu.desikan@sgs.com 

 Nav Dhadli 
Shell 
Process Development Lead - Tailings 
nav.dhadli@shell.com 

 

Gur Dhaliwal 
Alberta Department of Energy 
Manager of Strategic Technical Analysis 
gur.dhaliwal@gov.ab.ca 

 John Diep 
Coanda Research and Development Corp. 
Head of Edmonton Facilities 
john.diep@coanda.ca 

 

Richard Dixon 
CABREE 
Executive Director 
richard.dixon@ualberta.ca 

 Marek Dominski 
Suncor Energy 
Tailings Process Engineering Manager 
mardominski@suncor.com 

 

Al Doucet 
GEA Westfalia Separator Division 
Sales Engineer 
al.doucet@geagroup.com 
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Holly Driscoll 
Government of Alberta 
Manager, Emerging Technology Industries 
holly.driscoll@gov.ab.ca 

 

Jason Dunbar 
Agilent Technologies 
Account Manager 
jason.dunbar@agilent.com 

 Dr Adedeji Dunmola 
Shell Canada Energy 
Technology Development Specialist 
adedeji.dunmola@shell.com 

 

Norman Eenkooren 
Suncor Energy 
Geotechnical Engineering Advisor 
neenkooren@suncor.com 

 Alan Fair 
COSIA 
Director - Tailings 
alan.fair@oilsandtailings.ca 

 

Dr Neil Fassina 
NAIT 
Dean - JR Shaw School of Business 
nfassina@nait.ca 

 Dr Glenn Feltham 
NAIT 
President and CEO 
glennf@nait.ca 

 

Tom Fenderson 
Kemira 
Scientist 
thomas.fenderson@kemira.com 

 Gary Forkes 
GEA Mechanical Equipment Canada, Inc. 
Sales Manager 
gary.forkes@gea.com 

 

Richard Fostokjian 
BASF Canada 
Business Development Specialist 
richard.fostokjian@basf.com 

 Dr Gavin Freeman 
Shell Canada 
Manager, Extraction & Tailings HO TD 
gavin.freeman@shell.com 

 

Karen Friedrich 
CNRL 
Process Engineer 
karen.friedrich@cnrl.com 

 Marc Gagne 
DuPont Canada 
New Venture Commercial Development 
marc.gagne@dupont.com 

 

Dr Mohamed Gamal El-Din 
University of Alberta 
Professor, NSERC IRC in Oil Sands Water Treatment 
mgamalel-din@ualberta.ca 

 Dr Weibing Gan 
Teck Metals Ltd. 
Senior Research Engineer 
weibing.gan@teck.com 

 

Dr Song Gao 
Champion Technologies 
Teas Leader, Oil Sands 
song.gao@champ-tech.com 

 Kashmir Gill 
National Research Council - IRAP 
Regional Director 
kashmir.gill@nrc.gc.ca 

 

Stephan Gradek 
Gradek Energy Inc. 
Vice-President & C.O.O. 
stephan.gradek@gradekenergy.com 

 Thomas Gradek 
Gradek Energy Inc. 
President & C.E.O. 
thomas.gradek@gradekenergy.com 

 

Dr Guoxing Gu 
Oseeds Inc. 
Sr. Process Specialist 
guoxing.gu@oseeds.ca 
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Subhayan Guha Thakurta 
Kemira 
Scientist 
subhayan.thakurta@kemira.com 

 

Tom Hann 
WorleyParsons 
Senior Process Engineer 
tom.hann@worleyparsons.com 

 Devraj Hansdah 
Alberta Environment and Sustainable Resource Dev. 
Environmental Strategies Advisor 
devraj.hansdah@gov.ab.ca 

 

Janet Hay 
Maxxam Analytics Inc. 
Scientific Specialist 
jhay@maxxam.ca 

 Shelagh Hayes 
Western Economic Diversification Canada 
Senior Business Officer 
shelagh.hayes@wd.gc.ca 

 

Michael Hiltabidle 
Lockheed Martin 
Program Manager 
michael.j.hiltabidle@lmco.com 

 Dr Sasha Holden 
BGC Engineering 
Geoenvironmental Engineer 
sholden@bgcengineering.ca 

 

Patty Hoyland 
Alberta Energy 
Policy Analyst 
patricia.hoyland@gov.ab.ca 

 Alexander Hyndman 
Total E &P Canada 
Consultant to the Joslyn Mine 
al.hyndman@external.total.com 

 

Alex Isings 
3M 
Oil and Mining and Gas Solutions Leader 
aisings@mmm.com 

 Dr Walter Jacobs 
Senior Project Engineer 
Royal Boskalis Westminster N.V. 
walter.jacobs@boskalis.com 

 

Babak Jajuee 
Imperial Oil Ltd. 
COSIA Lead 
babak.a.jajuee@esso.ca 

 Fabian Joseph 
SGS Canada Inc., 
Manager Minerals Services Western Canada 
fabian.joseph@sgs.com 

 

Cam Kamula 
Enviroseal Technologies Inc. 
President 
ckamula@aol.com 

 Dr Hassan Katalambula 
Edmonton Waste Management Centre of Excellence 
Technology Development Manager 
hkatalam@epcor.ca 

 

Jeff Kelly 
K'(Prime) Technologies Inc. 
Technical Sales 
jeff.kelly@kprime.net 

 Abdul Khan 
Golder Associates Ltd. 
Senior Geotechnical Engineer 
abdulsattar_khan@golder.com 

 

Dr Macoura Kone 
Suncor Energy 
Water Quality Specialist 
mkone@suncor.com 

 Darren Kostiw 
Canada Colors and Chemicals Limited 
Corporate Account Manager, Canada 
darren.kostiw@ccc-group.com 

 

Jan Kruyer 
Oleophilic Sieve Development of Canada Ltd 
P.Eng., President 
kruyerjan@gmail.com 
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Richard Krygier 
Natural Resources Canada, Canadian Forest Service 
Forest Research Project Leader 
rkrygier@nrcan.gc.ca 

 

James Kuhnen 
Terra Tech Remediation 
Owner 
jimsweld@gmail.com 

 Dr Olle Lagerquist 
NAIT 
Manager, NAIT nanoCARTS 
ollel@nait.ca 

 

Rick Lahaie 
COSIA 
Tailings Engineer 
rick.lahaie@cosia.ca 

 David Laird 
SNF Energy Services 
Business Development Manager 
dlaird@snfhc.com 

 

Bastiaan Lammers 
Boskalis Canada Dredging & Marine Services Ltd 
Business Development Manager 
bastiaan.lammers@boskalis.com 

 Darryl Lasenby 
Solid environmental services ltd./cetco oilfield s 
Owner 
darryllasenby@netscape.net 

 

Jonathon Lee 
WorleyParsons 
Senior Process Engineer 
jonathon.lee@worleyparsons.com 

 Ed Leong 
Kemira 
Sales Manager - Oil & Gas, Canada 
ed.leong@kemira.com 

 

Susan Longo 
Paste Engineering and Design/Golder Associates Ltd 
Regional Manager 
sue_longo@golder.com 

 Tim Macartney 
Chinook environmental technologies 
president 
timmacartney@hotmail.com 

 

Deepak Mahajan 
Student of University of Alberta 
MBA (NREE) 
dmahajan@ualberta.com 

 Mohammad Mahmoudi 
University of Alberta 
Research Assistant 
mo12@ualberta.ca 

 

Dr Amir Mahmoudkhani 
Kemira 
Principal Scientist 
amir.mahmoudkhani@kemira.com 

 Robert Mahood 
Shell 
Geologic Engineer 
robert.mahood@shell.com 

 

Monty Malik 
3M 
Oil and Gas Lab Leader 
mmalik1@mmm.com 

 Lisa Marquardson 
NSERC-Prairies Regional Office 
Research Partnerships Promotion Officer 
lisa.marquardson@nserc-crsng.gc.ca 

 

Srboljub Masala 
Barr Engineering and Environmental Science Canada 
Senior Geotechnical Engineer 
smasala@barr.com 

 Jeff Matthews 
Edmonton Economic Development Corporation 
Alliance Guru 
jmatthews@edmonton.com 

 

Myles McDougall 
Petrojet Canada Inc. 
President and CEO 
m.mcdougall@petrojet.ca 
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Steven McDougall 
Benchmark Instrumentation & Analytical Services 
Vice President 
steven.mcdougall@benchmarkinc.ca 

 

Dr Roger Melley 
Champion Technologies, Inc. 
CTS&D Section Manager, Oil Sands 
roger.melley@champ-tech.com 

 Dr Haneef Mian 
NAIT, CGCE 
LEDCOR Chair 
haneefm@nait.ca 

 

Randy Mikula 
Kalium Research 
Research Scientist 
oilsands@shaw.ca 

 Lennard Milligan 
Suncor 
Tailings Operations Manager, Fort Hills Project 
lmilligan@suncor.com 

 

Dr Kevin Moran 
Titanium Corporation 
Vice President, Process Development 
kmoran@titaniumcorporation.com 

 Benito Moyls 
Coanda Research and Development 
Engineer 
diane.eggett@coanda.ca 

 

Amy Mukherjee 
NAIT Centre for Green Chemistry and Engineering 
Business Officer 
amukherjee@nait.ca 

 Alexander Munro 
Frontier Technology Ventures 
Partner 
alex@netgaincapital.com 

 

Michael McDonell 
AB Sciex 
Technical Sales 
michael.mcdonell@absciex.com 

 David Napper 
ShaleX Resources Ltd. 
Director 
shalex@telus.net 

 

Richard Nelson 
Alberta Innovates - Energy Environment Solutions 
Program Director, Tailings 
rick.nelson@albertainnovates.ca 

 Godwin Okonkwo 
Department of Energy, Government of Alberta 
Senior Analyst-Environmental Analytics 
godwin.okonkwo@gov.ab.ca 

 

Tim Olsen 
Alberta Enterprise and Advanced Education 
Manager, Emerging Technologies 
tim.olsen@gov.ab.ca 

 Dr Baki Ozum 
Apex Engineering Inc. 
Director 
apexeng@telusplanet.net 

 

Richard Pelletier 
Syncrude Canada Ltd. 
Regulatory Advisor 
pelletier.richard@syncrude.com 

 Shan Pletcher 
Alberta Environment and Sustainable Resource Devel 
Climate Change Engineer 
shan.pletcher@gov.ab.ca 

 

Chris Powter 
UofA, OSRIN 
Executive Director 
powter@ualberta.ca 

 Dai Price 
SAIT Polytechnic 
Researcher 
dai.price@sait.ca 

 

Dr Brett Purdy 
Alberta Innovates - Energy & Environment Solutions 
Director, Enhanced Ecology 
brett.purdy@albertainnovates.ca 
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Andres Quintero 
Golder Associates Ltd 
Project Manager 
aquintero@golder.com 

 

Randy Ries 
Global Resource Efficiency Services 
VP Business Development 
rries@gresworld.com 

 Tasha Ritchie 
NAIT, CGCE 
Research Assistant 
tritchie@nait.ca 

 

Joshua Rubenstein 
WorleyParsons 
Process Engineer 
joshua.rubenstein@worleyparsons.com 

 Bruno Sanelli 
Layfield Group 
Business Development Manager 
bsanelli@layfieldgroup.com 

 

Cornelia Sarwas 
German-Canadian Centre for Innovation and Research 
Manager 
info@gccir.ca 

 Michelle Scarborough 
Smart Ventures/Switchable Solutions 
Director 
michellescarborough@me.com 

 

Dr Stefan Scherer 
University of Alberta 
Special Advisor to the Vice-President Research 
stefan.scherer@ualberta.ca 

 Eric Schmadtke 
EnerTech Capital 
VP 
eschmadtke@enertechcapital.com 

 

Dr Kusumakar Sharma 
Environment and Sustainable Resource Development 
Water Process Engineer 
kusumakar.sharma@gov.ab.ca 

 Ron Siman 
Syncrude Research 
Research Technologist Tailings Technologies 
siman.ron@syncrude.com 
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APPENDIX 3:  Workshop Presentations 

 

Workshop Presentations 

Tailings and Policy Government Perspective – Roger Ramcharita, Alberta Environment and 

Sustainable Resource Development 

COSIA - Canada's Oil Sands Innovation Alliance – Joy Romero, CNRL 

Tailings and Technology: A Regulatory Perspective – Terry Abel, ERCB 

Tailings Technology Roadmap Overview and Oil Sands Industry Challenges – Alan Fair, 

Executive Director, COSIA Tailings EPA 

College and Community Innovation (CCI) Program – Lisa Marquardson, Natural Sciences and 

Engineering Research Council of Canada 

Panel Session 

Oil Sands Tailings Management – Rick Nelson – AIEES 

Oil Sands Environmental Sustainability Initiative – Dr. Haneef Mian – Ledcor Chair & Director 

CGCE 

A Personal Perspective on Technology Development in the Oil Sands – Randy Mikula, Kalium 

Inc. 

Funding Technology – Myles McDougall – PetroJet 
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