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Introduction 
›  Engineers are pre-disposed to being optimistic, and this 

attitude serves us well in our work. 
›  Like any skill, however, taken to excess it can have a 

dark side.  For example, embedded in our psyche is the 
idea that with sufficient ideas and resources, we can 
solve any problem that confronts us. 

›  This is a seductive idea, but as human history has 
shown us, millennium after millennium, it is not true. 

›  The long trail of failed civilizations should serve as a 
sober warning to us to beware of excessive pride. 
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Introduction 
›  For over 40 years, the oil sand industry has been 

challenged to solve the “Fluid Fine Tailings (FFT) 
problem”, that is, to dewater FFT to the point where it 
can be safely stored in a closure landscape. 

›  We have had some minor victories, but also many 
setbacks, and the war is far from won. This is not an 
impossible problem to solve, but it has proved, so far, 
intractable. 

›  The authors feel that it would be valuable to propose 
some questions that would help us to evaluate whether 
we have our engineering “blinkers” on, and if so, what 
we should do about it. 
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The Ingenuity Gap 
›  The situation we face now is a perfect example of 

an ingenuity gap as described in Homer Dixon’s 
book The Ingenuity Gap. 

›  What do we mean by an “ingenuity gap”? 

›  An ingenuity gap exists when the right set of ideas 
and resources cannot be brought to bear to solve a 
particular problem in a required or reasonable time 
frame and cost. 

›  “Our supply of ingenuity…involves both the 
generation of good ideas & their implementation”. 
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Questions We Should Ask Ourselves 
›  A series of questions are posed to help us ponder 

how we might overcome the oil sand tailings 
technology ingenuity gap.  The intent of these 
questions is to encourage us to: 

•  Sincerely and honestly, look within ourselves and our 
organizations, institutions and political system. 

•  Determine root causes. 
•  With an open mind, cast a wide net for solutions. 

›  The paper poses 17 questions, with discussion. 
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Categorizing the Posed Questions 
›  We grouped the 17 questions into 5 categories, with 

results as shown below. 

•  Technical – 4 questions 
•  Social – 12 questions 
•  Political – 5 questions 
•  Financial – 3 questions 
•  Philosophical – 1 question 

›  It seems that the weight of the ingenuity gap is in 
the Social (organizational structure, institutions) and 
Political categories. 

Some questions 
fell into more 
than one 
category. 
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Which questions resonated? 
›  We asked a small group of industry experts to review 

our questions and asked which ones resonated the 
most with them. 

›  Thank you to the following people who reviewed and 
commented on our paper. 

•  Rick Sisson, Barr Engineering 
•  Jonathan Mathews, COSIA 
•  Peter Read, Syncrude 
•  Dr. Norbert Morgenstern, University of Alberta 
•  Eddy Isaacs, Alberta Innovates 
•  Srba Masala, Thurber Engineering Ltd. 
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Which questions resonated? 

›  The experts picked 7/17 of our posed questions. 
 
›  Four questions were mentioned more than once: 

•  All were categorized as either social, political or 
financial issues. 

•  The 4 questions (discussed next) cover considerable 
ground (but please give time to the others!) 
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Question 8: 
›  Is our focus on the need for technical ingenuity, 

almost to the exclusion of our need for social 
ingenuity, hampering or even harming our progress? 
•  Social ingenuity is a key pre-requisite to technical 

ingenuity. 
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Question 9: 
›  Are existing incentives to supply ingenuity to solve 

the FFT dewatering problem sufficient, i.e., are they 
both appropriate and effective? 
•  Hubris of thinking that with sufficient “raw materials” and 

ideas that we can solve any problem. 
•  Source of the incentives – company, government, others. 
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Question 11: 
›  How well do our scientific and engineering “insti-

tutions” function? 
•  Nature of research facilities. 
•  Discipline used in carrying out research. 
•  Procedures for funding and peer reviewing research. 
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Question 13: 
›  Are we significantly open-minded about what 

constitutes an acceptable solution to the FFT 
dewatering problem? 
•  Open discussion between regulators, mine operators and 

stakeholders on what constitutes acceptable end scenarios. 
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So, where are we going? 

Deus ex machina: an unexpected power or event saving a seemingly 
hopeless or overly complicated situation 



14 Photo by BrainyQuote 
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Financial Incentives 
›  The enormous cost in dollars and human effort in 

FFT reclamation is now a massive opportunity and 
economic incentive.  It is also a threat, for this level 
of spending cannot continue.  The authors believe a 
shift in focus is required: 
•  Spend less money on fine-tuning existing techno-

logies. 
•  Spend more money on advancing new technologies – 

those already in the gate and those not yet discovered 
and do it with a “broad brush” approach. 
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Long Term Test Facility 
›  Part of this advance is going to come from moving out of the 

laboratory (small and large bench scale tests with batch systems) 
into the field (pilot and then prototype tests using continuous feed 
of FFT and other materials). 
•  Purpose is to collaborate 

and study technologies 
outside of production 
demands. 

•  Requires a close, 
continuous supply of FFT 
and sand. 

•  Will likely need to be at an 
operating mine. 

•  Needs to have longevity. 
 

Figure by Derrill Shuttleworth 
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Tailings Social-Organizational Roadmap 
›  Critique of the organizational, 

regulatory, corporate, collaborative 
and societal structures. 

›  A roadmap of social-organizational 
ingenuity improvement 
opportunities. 
•  By accessing appropriate human 

capital and removing some of the 
social roadblocks, improvements can 
be made to narrow the ingenuity 
gap. 

•  Ingenuity thrives when ideas are 
shared fully and widely, and when all 
stakeholders cooperate in finding a 
solution. 

Figure by Derrill Shuttleworth 
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Tailings Social-Organizational Roadmap 

Figure by Derrill Shuttleworth 



Thank you 

Thank you to Kevin Pellerin for his help assembling the presentation. 

thurber.ca 
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# Questions We Should Ask Ourselves Category 

1 Do we understand the complexity of the natural systems? Technical 

2 Do we understand the complexities of potential FFT dewatering technologies? Technical 

3 What about the unknown unknowns? How can we address them? Technical / Philosophical 

4 Are the right people employed for solving our tailings dewatering problems? Social 

5 Have we harnessed all of the productive ideas? Technical / Social 

6 Are we maximizing our use of existing knowledge and ideas?  Social 

7 Is our organization of human capital designed to maximize ingenuity generation? Social 

8 Is our need for technical ingenuity over social ingenuity restricting our progress? Social / Political 

9 Are existing incentives to solve the FFT dewatering problem sufficient? Social / Financial 

10 Is management focused on increasing ingenuity? Social 

11 How well do scientific and engineering “institutions” function? Incentives? Social / Financial 

12 Do we underestimate the time required to solve the FFT dewatering problem? Social / Political 

13 Are we open-minded about what constitutes an acceptable solution? Political 

14 Do we have the political and business will to generate the needed ingenuity? Political / Financial 

15 Are we taking the required time to solve the FFT dewatering problem?  Social 

16 What opportunities exist to increase ingenuity by harnessing cooperative thinking? Social / Political 

17 Are we developing and implementing technical solutions in a rational, effective manner? Social 


