
Turns out, what you 
know (about oils sands) 

is actually so.



Claim: “Canadian oil is 
cleaner than other oil”









1 – Canada Energy Regulator; 2 – Murphy and Hall, 2011; 3 – Alberta Energy Regulator; 4 – He et al., 2024; 5 – National Inventory Report (ECCC) 

5

2

https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2020/market-snapshot-oil-sands-use-of-natural-gas.html
https://doi.org/10.1111/j.1749-6632.2010.05940.x
https://www1.aer.ca/ProductCatalogue/380.html
https://doi.org/10.1126/science.adj6233
https://unfccc.int/files/national_reports/annex_i_ghg_inventories/national_inventories_submissions/application/zip/can-2017-nir-13apr17.zip


Claim: Carbon Capture and Storage 
(CCS) = carbon neutral fossil fuels

-



1 – Institute for Energy Economics and Financial Analysis (IEEFA); 2 – Pembina Institute; 3 – Oil Climate Index; 4 – International Energy Agency (IEA); 

Emissions associated with the full lifecycle of crude (USA/Can) 2,3

Emissions associated with production of crude (USA/Can) 2,3

* - see appendix slide (slide 11)

https://ieefa.org/resources/carbon-capture-crux-lessons-learned
https://www.pembina.org/blog/real-ghg-trend-oilsands
http://oci.carnegieendowment.org/#total-emissions?ratioSelect=perBarrel&regionSelect=North%20America
https://www.iea.org/reports/the-oil-and-gas-industry-in-energy-transitions


Claim: Carbon Capture and Storage 
(CCS) = carbon neutral fossil fuels

-

-

-

-

-

1 – IEA; 2 – IEA; 3 – International Institute for Sustainable Development (IISD); 4 – IEEFA; 5 – Nuñez-López et al., (2019)

https://www.iea.org/commentaries/the-world-has-vast-capacity-to-store-co2-net-zero-means-we-ll-need-it
https://www.iea.org/reports/the-oil-and-gas-industry-in-energy-transitions
https://www.iisd.org/articles/deep-dive/why-carbon-capture-storage-cost-remains-high#:~:text=The%20actual%20cost%20of%20CCS,limits%20the%20deployment%20of%20CCS.
https://ieefa.org/resources/carbon-capture-crux-lessons-learned
https://doi.org/10.3389/fclim.2019.00005


Claim: Carbon Capture and Storage 
(CCS) = carbon neutral fossil fuels



-

-

1 – IISD; 2 – European Environment Agency (EEA); 3 – ClimateChangeNews; 4 – Narwhal; 5 – Financial Post; 6 – The Breach; 7 – National Observer 
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chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.iisd.org/system/files/2023-02/bottom-line-carbon-capture-not-net-zero-solution.pdf
https://www.eea.europa.eu/highlights/carbon-capture-and-storage-could
https://www.climatechangenews.com/2022/05/05/amid-record-profits-tar-sands-companies-ask-for-more-subsidies-for-carbon-capture/
https://thenarwhal.ca/pathways-alliance-emissions-cap/
https://financialpost.com/commodities/energy/oil-gas/cenovus-blasts-ottawa-carbon-capture-support
https://breachmedia.ca/pierre-poilievre-conservatives-stack-council-corporate-lobbyists/
https://www.nationalobserver.com/2022/09/27/opinion/canada-oil-companies-wont-do-what-they-promise-climate-poilievre


Claim: Carbon Capture and Storage 
(CCS) = carbon neutral fossil fuels

1 – IEEFA
2 – Abdulla et al., 2020

3 – Global Witness

1

Common lack of 
transparency from industry 
on capture efficiency

- Underperformance

- High failure rate
 Many existing projects 

have failed.

>80% of proposed 
projects have failed 
before they start 2

(due to: high costs, 
dependence on subsidies, 
low technology readiness, 
poor financial return)

Will return to these two 
“good” stories…

Quest captures CO2 from 
hydrogen used in oil sands 
processing at near capacity.
2015-19: captured 4.8 M t, 
but plant emitted 12.5 M t. 3

https://ieefa.org/resources/carbon-capture-crux-lessons-learned
https://doi.org/10.1088/1748-9326/abd19e
https://www.globalwitness.org/en/campaigns/fossil-gas/shell-hydrogen-true-emissions/


Claim: Carbon Capture and Storage 
(CCS) = carbon neutral fossil fuels



-

1 – International Institute for Sustainable Development; 2 – Malhorta and Schmidt, 2020; 3 – Ma et al., 2020

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.iisd.org/system/files/2023-02/bottom-line-carbon-capture-not-net-zero-solution.pdf
https://doi.org/10.1016/j.joule.2020.09.004
https://doi.org/10.1016/j.eng.2021.11.024


Claim: CCS is permanent and 
causes no geo-mechanical impacts

•

•

1 – Schultz et al. (2023); 2 – Song et al. (2023); 3 – Hansen et al. (2013); 4 – IEEFA; 5 – Rinaldi et al. (2017); 6 – Su et al. (2023); 7- Ellsworth (2013) 
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https://doi.org/10.1029/2023GL102940
https://doi.org/10.1016/j.cej.2022.140968
https://doi.org/10.1016/j.egypro.2013.06.249
https://ieefa.org/articles/norways-carbon-capture-and-storage-projects-augur-geological-risks-global-aspirations-bury
https://doi.org/10.1016/J.CAGEO.2016.10.009
https://doi.org/10.1016/j.enrev.2023.100049
https://doi.org/10.1126/science.1225942


And the tailings ponds?
Link 

Link

https://www.cbc.ca/news/canada/edmonton/kearl-oilsands-releases-tailings-seepage-leak-alberta-1.6984307
https://www.cbc.ca/news/business/bakx-oilsands-tailings-release-mining-effluent-regulations-1.6271537


Appendices

Steam Assisted Gravity Drainage (SAGD) is a thermal 
in-situ heavy oil recovery process. Essentially, steam is 
injected into an injection well forming a cone-shaped 
steam chamber. As the steam chamber expands, new 
bitumen is heated and replaced by steam; the heated 
bitumen lowers in viscosity and flows downward 
along the steam chamber boundary into a 
production well by way of gravity. The SAGD process 
was pioneered in 1978 by Dr. Roger Butler, holder of 
the Endowed Chair of Petroleum Engineering at the 
University of Calgary from 1983 to 1995. 

McLennan and Deutsch (2005)

http://www.ccgalberta.com/ccgresources/report06/2004-204-sagd_choa.pdf


Enhanced Oil Recovery
Let’s review the basics of EOR. When oil companies dig wells, 
there are three phases of production. During primary 
production, the natural pressure built up within underground 
reservoirs pushes oil to the surface; about 10 percent of the 
oil in the reservoir is recovered this way. During secondary 
production, a fluid, usually water or gas, is pumped through the 
reservoir to flush loose more oil; that can recover anywhere 
from 20 to 40 percent of the oil.

Tertiary production is anything done after that, including 
injecting any fluid not originally found in the reservoir. The 
most common form of tertiary production is EOR, whereby 
high-pressure CO2, sometimes alternated with pulses of water, 
is injected into wells to bond with the oil and carry more of it to 
the surface. EOR can recover up to 60 percent of the oil in a 
reservoir.

https://www.vox.com/energy-and-environment/2019/10/2/20838646/climate-change-carbon-capture-enhanced-oil-recovery-eor 

https://www.energy.gov/fe/science-innovation/oil-gas-research/enhanced-oil-recovery
https://www.energy.gov/fe/science-innovation/oil-gas-research/enhanced-oil-recovery
https://www.vox.com/energy-and-environment/2019/10/2/20838646/climate-change-carbon-capture-enhanced-oil-recovery-eor


Geomechanical 
concerns

https://doi.org/10.1016/j.cej.2022.140968 

Song et al. (2023) 

…the [CCS] process is accompanied with 
geomechanical risks due to the unavoidable pore 
pressure buildup, such as caprock failure, 
reactivation of existing faults, poroelastic 
response of rock and well integrity loss. Not only 
may the risks lead to undesirable environmental 
concerns such as CO2 leakage to the surface, 
induced seismicity, and surface uplift, but it also 
would disturb achieving the public’s consensus 
on the CCS process.

https://doi.org/10.1016/j.cej.2022.140968
https://doi.org/10.1016/j.cej.2022.140968
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