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C4 Scope: Suites & Pathways
1. Review the work of the previous component teams

2. Select “Highlighted” technologies that would

a. improve existing commercial technology suites or 

b. contribute to new technology suites

3. Define the full Oil Sands tailings R&D Cycle

4. Assess the benefits, risks and costs of the 

highlighted tailings technologies

5. Select “Priority” technologies

6. Develop detailed Roadmaps

7. Identify synergies between R&D pathways

8. Establish the “Big Picture” context for Roadmaps

9. Final Report



A Tailings Technology Deployment 

Roadmap (TTDR)

• A description of the technology suite

• Improvement opportunities and gap-filler 

technologies

• Technology deployment table for each 

technology



Tailings Technology Deployment Roadmaps

1. Centrifuging MFT with conveyor/stacking

2. Composite Tailings

3. In-line thickening with accelerated dewatering

4. In-line thickening with thin lift evaporative drying

5. Thickening

6. Water capped end pit lake

7. Improvement to water based extraction

8. Non water based extraction streams

9. In-pit tailings stream



Identification of Gap Filler Technologies:
The missing pieces

• What suites needed 

improvement?

• What technologies can 

fill the gap?

Goal: To produce a list of technologies capable of 

addressing identified improvement opportunities with 

current commercial suites. 



Brainstorming Component Technologies

• What should the concepts try 

to address?

• Create new technologies in 

tandem with suite concepts

• Identify areas of need

Goal: To brainstorm technology suite concepts to 

address tailings needs in industry. 



New Proposed Technology Suites 

which were also considered in 

selecting technologies:

• In pit tailings treatment and deposition

• Non-water based extraction methods

• Low-cost

• Improvement to water-based extraction

• Separate high fines ore and low fines ore streams



Outcome: High Priority Technologies
Extraction

T-024 / T-548 Alberta Taciuk Process / 

Retort Based Extraction

Tailings processing

T-060: MFT Spiked Whole Tailings*

T-069: Solid Bowl Scroll Decanter 

Centrifuge

T-085: Thermal Drying*

T-197: Super CT

T-208: Paste thickener

T-267: Froth Treatment Tailings Thickening*

T-529: Oleophillic Sieve

Deposition and capping

T-032: Accelerated Dewatering

T-062: Co-mixing MFT & Overburden*

T-090: Vertical Drains

T-099: Stacker Hydro-cyclones

T-188: Under-Drained Tailings*

T-510: Tailings Discharge Tremmie

Reclamation

T-138: Water Capped MFT Lake

T-550: Tailings Surface Sealants**

* restricted application

** very limited use



Generic Tailings Technology Development Model



Purpose

• The Tailings Roadmap project formulated a 
generic technology development model to use as 
the backdrop against which to frame the TTD 
Roadmaps

• Developing the R&D model in some detail was 
considered important because:

– “Next steps” to progress Roadmap technologies 
needed to be consistently defined.

– Lessons learned from years of doing this type of work 
would help to define pitfalls in the R&D process.
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Methodology

• The model was constituted from three 

contributing initiatives:

– A brief scan of published literature on the subject 

of technology development worldwide

– Interviews with key experts with long standing 

experience in Oil Sands tailings technology 

development

– An internal work session to synthesize the results 

of the literature scan and interviews with experts
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Formulation and 

Mobilization



Research



Development



Commercial



Some Typical Pitfalls

• Not uncovering the fundamental science

• Underestimating lifecycle capital and operational cost; 

Increased cost of development

• Loss of momentum

• Not dealing with fatal flaws

• Constantly changing the input parameters

• Moving to large scale trials too early

• Lack of buy in from operations

• Discontinued involvement of subject matter experts



Some Useful Remedies

• Develop criteria for when to proceed

• Appoint a Champion and a Challenger

• Keep researching the fundamentals; remain open to scientific 

critique; develop a policy of knowledge sharing

• Check for fatal flaws at every step

• Reassess costs at every step; budgeting

• Be systematic with pilot studies

• Engage stakeholders

• Investigate reclamation



Typical Workshop Questions

For selected tailings technologies:

a. What is the expected performance?

b. What are the steps to progress the technology?

c. How long will it take to progress the technology?

d. What is the confidence in achieving the expected 

performance?

e. What are the barriers to achieving success?

f. Calibrate and align within the generic Technology 

Development Model / Process.
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There were many learningsH

here are a few highlights

• A growing trend of convergence and 

understanding (witness the consequent increase 

in collaborative investment and testing)

• A vast body of knowledge

• Three distinct avenues of application for tailings 

technology:

• a. Legacy tailings

• b. Existing extraction

• c. Newly planned mines



Some of the conclusions
• There is no silver bullet (I think you know that by now)

• Synergies exist in the development pathways for 

highlighted technologies

• Big Picture context should be borne in mind as the 

roadmaps are implemented

• Final implementation of a tailings technology depends 

on many factors outside of technology development 

control, including:

• Site and lease conditions; environmental character

• Water and clay chemistry, and geochemistry

• Relative weight of capital and operating cost

• Resource requirements, especially human capital



Some of the recommendations:

• More needs to be done to leverage input of 

multinational vendors more effectively and directly

• Anticipative research rather than reactive research

• New Oil Sands mines could benefit from technology 

sourcing and screening studies prior to embarking on 

design of new tailings facilities
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