Canada’s Oil Sands Innovation Alliance (COSIA), and
Institute for Oil Sands Innovation (IOSI) at the University of Alberta

Call for Full Proposals
Deadline: February 15, 2022, 23:59 MST
on the following topics:
• Fines-dominated tailings dewatering
• Understanding flow characteristics of FFT during harvesting activities at different elevations of
tailings ponds
• Generation of reduced sulfur compounds in tailings
• Methods for controlling mixing in a deposit formed through co-deposition
• Methane oxidation in tailings ponds and impact on fugitive greenhouse gas (GHG) emissions.
Please refer to pages 3-16 for the detailed Requests for Full Proposals. The earliest start date of the
projects is January 1, 2023.
Application Process:
• Familiarize yourself with the conditions for participation in the IOSI/COSIA projects (page 2). If you
require more details, contact the IOSI director Natalia Semagina at semagina@ualberta.ca. The terms
are non-negotiable. Before the proposal development, please ensure that you and your organization
will be able to enter into the research agreement.
• The full proposal template is attached below (page 17). The proposal Word and budget Excel
templates are available at https://iosi-alberta.ca/forms/.
• There are no restrictions on the number of proposals per applicant.
• Please email the proposal with the required embedded forms as one pdf file to iosi@ualberta.ca by
February 15, 2022, 23:59 MST.
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Selected Terms and Conditions for Researcher Participation in IOSI/COSIA Projects
The terms and conditions are provided through the Foundation Agreement between the University of
Alberta (UofA) and Imperial Oil Limited, as well as through the Prime Agreement with Alberta Innovates
and Agreement with Canada’s Oil Sands Innovation Alliance (COSIA). Agreement to these terms will
be required if the proposal is accepted for funding. If you have questions before the proposal submission,
please contact IOSI Director at semagina@ualberta.ca.

IOSI/COSIA will work with researchers to establish and monitor the progress of research projects, and
to ensure that procedures for publication, disclosure of intellectual property, and maintaining
confidentiality are followed. Recipients of IOSI/COSIA funding (the organization of the principal
investigator will be named as a Research Provider) must agree to the following conditions:
1) Intellectual property (IP) – The new IP shall be owned by the Research Provider. Certain rights to
use the new IP will be granted to the UofA, Imperial Oil Limited and COSIA. Certain rights to use
and publish the produced reports will be granted to Alberta Innovates.
2) Confidentiality – All researchers shall use all reasonable efforts to prevent disclosure to third parties
of any confidential information provided by the UofA, Imperial Oil Limited, or COSIA. This
obligation does not apply if the information is already known to the researcher, or is revealed by third
parties who have no duty to maintain such confidentiality, or after 10 years of receipt of the
information.
3) Publication rights – IOSI and COSIA must be provided with copies of all theses, abstracts,
presentations, and manuscripts prior to the submission for publication to permit review for
confidential or business-sensitive information.
4) Project reviews – The projects shall be subject to a staged review process to ensure progress and
relevance.
5) Salary – IOSI emphasizes on training of highly qualified personnel. Therefore, IOSI funds are not to
be used to cover the honorarium or salary/benefits of the principal investigators.
6) Termination – Either party may terminate the Project Agreement within not less than 30 or 90 days,
depending on the cause.
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Fines-Dominated Tailings Dewatering
Background
Fine dominated tailings, defined as over 50 wt% of <44 µm size fraction in tailings, are challenging to
manage. Fine tailings usually contain significant amount of clays, which make them difficult to dewater and
consolidate due to low permeability. Over four decades, chemical aids (e.g. flocculants/coagulants) have
been used to improve fine tailings dewatering with or without mechanical (e.g. centrifuge, etc.) enhancement
[1]. Many technologies have been tried without much success in commercial operations due to technoeconomic feasibility issues. For example, some operations manage to produce a centrifuge cake with
55 wt% solids from the flocculated mature fine tailings, but it is still not ready for reclamation.
Extensive research has been conducted to understand the fundamentals of fines tailings dewatering
and consolidations, including the following topics:
•
•

•
•

Effect of mixing and shearing on fluid fine tailings flocculation and transportation [5]; and

•

Chemical assisted mechanical dewatering using centrifuge or filter press [6].

These studies have improved our understanding of both fundamental mechanism and operation
performance. No breakthrough has yet been made that achieves dewatered the
fines tailings with over 60 wt% solids economically.

Statement of Research Opportunity
The new solution is expected to treat the fluid fine tailings produced from the conventional minable
bitumen extraction process to obtain fines tailings with >60 wt% (+/-5 wt%) solids consistently through
a microbiological, chemical, or mechanical process, or their combination.

Desired Results
Better understanding of surface modification mechanisms of fines tailings particles must ultimately result
in practical ways of dewatering fine dominated tailings to reach over 60 wt% solids. This should allow the
fine tailings to be disposed along with coarse tailings to a dedicated deposition area economically and would
reduce or eliminate the needs for fine tailings impoundments.
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lectures. (Vol. 22). The Clay Minerals Society. Doi: https://doi.org/10.1346/CMS-WLS-22
[3] Yuan, X. and Shaw, W., 2007. Novel Processes for Treatment of Syncrude Fine Transition
and Marine Ore Tailings, Canadian metallurgical quarterly, (Vol. 46(3), pp. 265-272).
doi:10.1179/000844307794566043.
[4] Klein C., Harbottle D., Alagha L., Xu Z., (2013). “Impact of fugitive bitumen on polymer-based
flocculation of mature fine tailings” The Canadian Journal of Chemical Engineering, 91 (8).
1427 - 1432.
[5] Yuan, X.S., Bara, B. and Siman, R. 2013. Development of success criteria for high density fluid
fine tailings flocculation in the oil sands industry. In Proceedings of the 16th International
Seminar on Paste and Thickened Tailings (pp. 147-159). Australian Centre for Geomechanics.
https://doi.org/10.36487/ACG_rep/1363_11_Yuan.
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Generation of Reduced Sulfur
Compounds in Tailings
Background
Biodegradation of residual hydrocarbons in oil sands tailings leads to generation of greenhouse gases
(GHG) such as methane (CH4) and carbon dioxide (CO2) as well as a range of reduced sulfur compounds [1].
While all types of tailings support such microbial activities to some extent, froth treatment tailings (FTT)
that include bioavailable naphthenic or paraffinic solvents are known to be the major source of such
emissions. The n-alkanes and BTEX compounds found in naphtha, for example, stimulate the biological
production of GHGs as reported extensively in the literature ([2], [3]). Different microbial communities are
present in the tailing ponds including but not limited to methanogens, iron reducing bacteria (IRB), and
sulfate reducing bacteria (SRB) each producing a specific product with a certain kinetics. SRBs, for
example, consume sulfate and produce HS- that could escape as H2S [4]. In some tailings treatment
options, sulfate is added either as gypsum or a coagulant (Alum or Ferric sulfate) leading to an increase of
sulfate concentration in tailings. Presence of sulfate and hydrocarbons in tailings provides the SRBs with
the substrates needed for H2S production. The kinetics of CH4, CO2, and H2S generation in tailings at
presence of

Statement of Research Opportunity
Funding opportunities are available for fundamental research focused on understanding the RSCs
generation in tailings and FTT affected tailings. The impact of various treatments on the generation and
kinetics of the RSCs and particularly carbonyl sulfides is of interest.
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[1] Small, C.C., Cho, S., Hashisho, Z. and Ulrich, A.C. 2015. Emissions from oil sands tailings ponds:
Review of tailings pond parameters and emission estimates. Journal of Petroleum Science
and Engineering, (Vol. 127, pp. 490-501). doi:10.1016/j.petrol.2014.11.020.
[2] Burkus, Z., Pletcher, S. and Wheler, J., 2014. GHG emissions from oil sands tailings ponds:
Overview and modelling based on fermentable substrates. https://doi.org/10.7939/R3F188.
[3] Holowenko, F.M., Mackinnon, M.D. and Fedorak, P.M. 2000. Methanogens and sulfate-reducing bacteria in oil sands fine tailings waste, Canadian journal of microbiology, (Vol. 46(10), pp.
927-937). doi:10.1139/cjm-46-10-927.
[4] Stasik, S. and Wendt-Potthoff, K. 2014. Interaction of microbial sulphate reduction and
methanogenesis in oil sands tailings ponds, Chemosphere (Oxford), (Vol. 103, pp. 59-66)
doi:10.1016/j.chemosphere.2013.11.025.
[5] Van Dongen, A., Samad, A., Heshka, N.E., Rathie, K., Martineau, C., Bruant, G and Dengenhardt,
D. 2021. A Deep Look into the Microbiology and Chemistry of Froth Treatment Tailings: A
Review, Microorganisms (Basel), (Vol. 9(5), pp. 1091) doi:10.3390/microorganisms9051091.
[6] Holowenko, F.M. 2000. Methanogenesis and fine tailings waste from oil sands extraction: A
microcosm-based laboratory examination. ProQuest Dissertations Publishing.
[7] Gee, K., Poon, H., Hashisho, Z., and Ulrich, A., 2017. Effect of naphtha diluent on greenhouse
gases and reduced sulfur compounds emissions from oil sands tailings, The Science of the
total environment, (Vol. 598, pp. 916-924). doi:10.1016/j.scitotenv.2017.04.107.

Methods for Controlling Mixing in a Deposit
Formed through Co-deposition
Background
Oil sands mining typically produces multiple and characteristically different tailings streams. This may
include “whole tailings” and froth treatment tailings but depending on the specific details and history of the
extraction process and tailings management strategy, may also include other streams containing specific
fractions of the whole tailings stream and chemical additives (flocculants and coagulants). These streams are
then often strategically deposited back into tailings storage facilities to meet various objectives. Coarser
untreated streams may form components of the containing structure, while the treated higher fines streams
are typically deposited in specific and isolated areas to support various reclamation objectives. Depending
on the pour strategy, some streams may be deposited close to each other without explicit isolation using
constructed dykes. Mixing of these streams can occur and form a composite material that behaves
differently from the original tailings streams. Reclamation objectives may require minimizing the formation
of any mixed materials to ensure that reclamation strategies predetermined for the two original tailings
streams are not undermined. Conversely, other deposition strategies may rely on this mixing to meet specific
reclamation objectives for a deposit.

Statement of Research Opportunity
Some practical considerations can influence the degree of mixing between multiple streams. Previous work
conducted across the industry and specifically on a mixed deposit at Muskeg River mine [2], proposes that
the fines capture (driven, in this case, by mixing between the higher fines streams and CST) can be influenced
by practical modifications to the deposition strategy. This list includes, but is not limited to:
•

Modifying the deposition location (the flow state that each stream is in at the point that they are merged);

•

Modifying the deposition velocity (via diffusers or nozzle) or deposition energy (spoons/spigots);

•

Earthworks to modify the overland flow paths (e.g., jetties perpendicular the beach, controlled
beaching/polders);

•

Controlling the pond elevation/beach length to influence the potential distance over which mixing
can occur, as well as the proportion of “beach-above-water” and “beach-below-water” deposit being
formed; and

•

Modifying the solids content of the streams.

The various streams potentially subject to mixing possess varying compositions and rheological properties.
A project assessing the mixing potential of a low SFR (<0.5) stream and a high SFR (>4.0) stream, as well as a
low bitumen (<3 wt.%) and high bitumen (>9 wt.%) content may provide insight that can be readily applied to
many of the mixing scenarios relevant in the industry. Variability in mixing behaviour has also been observed
between centrifuged fluid fine tailings (CFFT) and polymer-amended FFT at similar solids contents (45-50 wt.
% and SFR >0.2); so assessing the influence of the modified rheological properties imposed by centrifugation
may also provide valuable insight.

Desired Results
The desired outcome of this research will be a set of recommendations that presents the best pour strategies
to drive mixing over a large or small footprint, and how to best encourage homogenous or heterogeneous
interbedded deposits so these strategies can be implemented as required, depending on the specific
deposition objectives. It is however acknowledged that the desired broad practical recommendations may
be unrealistic, and that more focused recommendations evaluating the impact of one or two critical variables
on “mixing potential” may be more appropriate.
Though qualitative recommendations are the expectation, recommended deposition strategies with critical
measurements, such as spigot spacing or critical flow rates, would ideally be presented with quantitative
outputs for future validation.

Works Cited
[1] Ansah-Sam, M., and Rudolf, K. 2016. MRM ETF North Pool Deposit Performance,
Proceedings of the Fifth International Oil sands Tailings Conference, Lake Louise, Alberta,
[2] COSIA. 2013. Potential Methods for Enhancing Fines Capture, COSIA Tailings EPA 2013
Beach Fines Capture Study, (pp. 55).
[3] Ansah-Sam, M., Sheets, B., Langseth, J., Sittoni, L., and Hanssen, J. 2017. Delft3D modeling of
sand placement on an Oil Sands treated tailings deposit, Proceedings of Tailings and Mine
Waste Conference, Banff, Alberta.
[4] Ansah-Sam, M., Sheets, B., Langseth, J., Sittoni, L., and Hanssen, L. 2018. Delft3D modeling
of sand placement on an Oil Sands treated tailings deposit. COSIA Oil Sands Innovation
Summit, Calgary, AB.
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The word file template with embedded links is
available at the IOSI website under “Forms”
https://iosi-alberta.ca/forms

Full Project Proposal
submitted to the Institute for Oil Sands Innovation (IOSI) and
Canada’s Oil Sands Innovation Alliance (COSIA)
Theme:

PROJECT TITLE

Commented [NS1]: Please specify one of the following
themes: Fines-dominated tailings dewatering; Understanding
flow characteristics of FFT during harvesting activities at
different elevations of tailings ponds; Generation of reduced
sulfur compounds in tailings; Methods for controlling mixing
in a deposit formed through co-deposition; or Methane
oxidation in tailings ponds and impact on fugitive greenhouse
gas (GHG) emissions.

Principal investigator: (name, affiliation, full address, phone number and email)

Co-investigators: (name, affiliation, and email for each co-investigator; do not include trainees or other
research/technical personnel)

Funding requested each project year and total (including overhead):

I, principal investigator, acknowledge, that co-investigators and I reviewed terms and conditions of researcher
participation in IOSI/COSIA projects. We understand that we will be required to agree to those terms and
conditions, if the project is approved for funding: select YES/NO

Submission date: xx, month, 20xx

Commented [NS2]: The Selected Terms can be found at the
IOSI website https://iosi-alberta.ca/forms/ The terms are
non-negotiable. If you require more details or have questions,
please contact IOSI Director Natalia Semagina at
semagina@ualberta.ca for the full list of conditions prior to the
proposal preparation/submission.

IOSI/COSIA

Enter PI’s last name, submission year

1. Research proposal (maximum 4 single-spaced pages)
Shortly describe the background (the proposals will be evaluated by technical experts in the field, so please
avoid general background and address only the specific questions from the Requests for Proposals).
Describe the research objectives. Address the novelty of the proposed research and expected outcomes.
Include detailed methodology. Provide activity schedule. Identify the indicators for monitoring progress
during the project and for assessing the outcomes.

2. Available and requested infrastructure and consumables (maximum 1 single-spaced page)
Provide details if the infrastructure (equipment, space, etc.) is in place (PI or co-PI’s laboratories or if you
have access to the required equipment for user’s fees). Please review the equipment available at the IOSI
Laboratory (https://iosi-alberta.ca/lab/). The laboratory services and training are free to IOSI researchers,
subject to selected consumables and materials. Explain in detail in your proposal if you plan to use some
IOSI laboratory services or equipment, approximately at what frequency and for how many samples or
hours. If new equipment is absolutely needed for the project, provide justification.
Describe if your research requires tailings samples and how much. One can purchase mature fluid tailings
(MFT) samples from the Sample Bank at Innotech Alberta https://innotechalberta.ca/services/reservoirgeosciences/ore-and-mft-sample-banks/. Explain if larger quantities or other samples are need.
3. Team (maximum 1 single-spaced page)
Explain how the knowledge, experience and achievements of principal investigator, co-investigators and
other key staff will provide the expertise needed to accomplish the project objectives.
4. Training plan (maximum 1 single-spaced page)
Include categories of the trainees (PhD student, etc.), their number, their roles in the project. Describe
what technical and other skills they will acquire during the project.
5. References (maximum 2 single-spaced pages)
Citations should include all authors, full titles of the cited articles (patents, book chapters), journal title,
volume, year and pages in any format.
6. Budget
Fill out the Excel Budget template from the IOSI website https://iosi-alberta.ca/forms/, copy-paste the table
here. Provide a brief justification for the expenditures.
Address the following mandatory questions:
1) requested overhead rate (for projects external to the UofA) based on the organization’s policy but
up to a maximum of 25% as per IOSI regulations.
2) is the PI eligible to apply for NSERC matching via Alliance grant program?
3) if the answer is “yes” in question 2, explain your organization policy on the indirect cost of research
if the project is co-funded by NSERC: is the overhead charged to the partner organization and at
what rate?

2

IOSI/COSIA

Enter PI’s last name, submission year

7. Relationship to other research support
Include only those projects which have overlap with the proposed project (for all involved investigators).
8. Personal data form
Only for the principal investigator and co-investigators, do not include trainees. The form can be in any
format (CCV, CV, resume with included publications, etc.) but it must demonstrate the investigator’s
expertise to undertake the proposed research.

Please submit the proposal and CV attachment(s) as one pdf file,
by February 15 (Tuesday), 23:59 MST, to iosi@ualberta.ca
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