


What are the Tar Sands?

e 54,000 square miles
* Equal to the size of Florida
* World’s largest energy project,

largest construction project,
largest capital project

http: / /www.mining-technology.com/projects /athabascasands/




How Do the Tar Sands Work?

* Bitumen is a low-quality, high-
cost substitute for oil

* After bitumen is extracted from
the earth it is refined to
remove impurities and correct
the carbon-hydrogen
imbalance

http:/ /dribbble.com/shots /37 1039-Oil-Sands-Diagram




Tar Sands Mining

http://www.circleofblue.org /waternews /2010 /world /epa-and-state-department-
square-off-on-tar-sands-pipeline /
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SAGD - Steam Assisted Gravity Drainage
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http://articles.businessinsider.com/2011-10-17 /markets/30288770_1_oil-sands-
mining-pit-liquid-fuels
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Toe-to-Heel Air Injection

THAI Bitumen-Recovery Process
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IR ES * Heat is used to drive
off volatile oil
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http://www.theoildrum.com/story /2006 /7 /4/152228 /4811




After Mining...

www.newswire.ca/en/story /596389 /shell-
sfully-completes-athabasca-oil-sands-project-
maintenance

ct
L HL sized rinks

* Afte nto a crusher, put on conveyor belt 1600
yards lo

Mixed with light oil, sent to refinery in Edmonton
995 miles of pipe




Where Does the Waste Go?

http://www.maximebernier.com/en/2012 /07 /une-replique-a-thomas-mulcair-sur-les-sables-
bitumineux/
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Health Concerns?

* Qutbreak in rare cancers in downstream community of Fort
Chipewyan — traced backed to tailings ponds located adjacent
to Athabasca River

* Significant increase in polycyclic aromatic hydrocarbons (one of
the top 10 hazardous substances to human health) in lake
bottoms — up to 20 km away

* Currently up to 23X normal levels — will only increase as
operations continue




Tailings Ponds Monitoring
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http:/ /oilsands.alberta.ca/tailings.html
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Other Treatments?

* Some companies have come up with ways to reduce waste to
tailings ponds

* Shell — adds thickeners to tailings to allow earlier removal of
water

* Canadian Natural Resources Limited — capture CO, emissions
from operations to mix with tailings. Causes a reaction that
forms a solid, allowing for more rapid settling




Conclusion
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Thank You!

References:

*  In Situ Retorting of Oil Shale. (2006, July 4). Retrieved 2013, from The Oil Drum - Discussions About Energy & Our Future:
http://www.theoildrum.com/story /2006/7 /4/152228 /4811

e Shell successfully completes Athabasca Oil Sands Project maintenance. (2010, July 7). Retrieved 2013, from Canada Newswire:
http://www.newswire.ca/en/story /596389 /shell-successfully-completes-athabasca-oil-sands-project-maintenance

*  Everything You Need To Know About Future Production From Canadian Oil Sands. (2011, October 17). Retrieved 2013, from Business Insider:
http://articles.businessinsider.com/2011-10-17 /markets /30288770 _1_oil-sands-mining-pit-liquid-fuels

* A reply to Thomas Mulcair on the oil sands. (2012, July 3). Retrieved 2013, from Maxime Bernier - Member of Parliament:
http://www.maximebernier.com/en/2012 /07 /une-replique-a-thomas-mulcair-sur-les-sables-bitumineux /

e Athabasca Oil Sands, Canada. (201 2). Retrieved 2013, from mining-technology.com: http://www.mining-
technology.com/projects/athabascasands/

e Alberta’s Oil Sands - Tailings. (201 3). Retrieved 2013, from Alberta Government: http://oilsands.alberta.ca/tailings.html

. Shewanella Assay for Extended Biomonitoring of Environmental Toxins. (2013). Retrieved 2013, from Cornell University:
http://201 2.igem.org/Team:Cornell /project /background /environmental_concerns

. Lee, K. P. (2009). Does the Alberta Tar Sands Industry Pollute? The Scientific Evidence. The Open Conservation Biology Journal, 65-81.
*  Nikiforuk, A. (2010). Tar Sands - Dirty Oil & the Future of a Continent. Vancouver: Greystone Books.

e Schneider, K. (2010, August 16). EPA and State Department Square Off On Tar Sands Pipeline. Retrieved 2013, from Circle of Blue:
http://www.circleofblue.org/waternews/2010/world /epa-and-state-department-square-off-on-tar-sands-pipeline /

*  Woodard, B. (2012, January 3). Oil Sands Diagram. Retrieved 2013, from Dribble: http://dribbble.com/shots/371039-Oil-Sands-
Diagram




	Athabasca Tar Sands
	What are the Tar Sands?
	How Do the Tar Sands Work?
	Tar Sands Mining
	�
	SAGD – Steam Assisted Gravity Drainage
	�
	Toe-to-Heel Air Injection
	After Mining…
	Where Does the Waste Go?
	�
	Health Concerns?
	Tailings Ponds Monitoring
	�
	Other Treatments?
	�Conclusion
	Thank You!

