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Foreword 

Alberta’s tar sands, containing an estimated 185-200 billion barrels of recoverable oil based on 
current technologies (of a total of 1.7 trillion barrels), are surpassed only by Saudi Arabia in terms 
of quantity. With technological advances, the Canadian Association of Petroleum Producers (CAPP) 
estimates that the tar sands could produce as much as 315 billion barrels, surpassing Saudi Arabia 
and providing vast incentive to money hungry oil giants. 

Currently, up to 1.2 million barrels of oil (bpd) are produced from the tar sands every day, and the 
goal of 5.3 million bpd could be reached by 2020. The United States have already said that they 
hope to eventually be able to buy up to 6 million bpd of tar sands oil, and expect to be able to buy 
3.1 million bpd by 2015. 

Oil from the tar sands is much more 
difficult to extract than conventional oil, 
and until recently only a few were 
attempting to extract it. The oil is found in 
the ground in the form of bitumen, a 
hydrocarbon that is solid at normal 
temperatures and mixed in with sand, clay 
and water. The bitumen is found in two 
locations: when just below the surface it is 
extracted using giant open pit mining 
techniques, and when further below the 
surface high pressure steam injection (in-
situ) technology is required to remove it. 

Surface mining requires the trees and muskeg to be stripped away along the top layers of the earth 
to expose the bitumen beneath it. Two tonnes of bitumen-rich material must be extracted for 
every one barrel of oil produced. This process destroys the local environment and ecosystems, 
leaving gaping open pit mines 75 meters deep scarring the landscape.  

In-situ mining, which is a technique needed to reach 90% of the bitumen, is not a better option. It 
requires injecting the bitumen with high pressure steam to increase its viscosity and separate the 
oil from the sand so that it can be piped to the surface. Heating the water to produce steam 
requires large quantities of natural gas.  

Both of these processes to extract the oil are extremely water intensive, requiring between 3 and 7 
barrels of water per barrel of oil. While some of the water is recyclable, a large quantity ends up in 
lake-size tailing ponds filled with water and toxic materials.  

Previously tar sands oil was not considered financially viable when considering the cost of 
extraction and oil prices. Now with oil prices reaching as high as $90 a barrel and costs as low as 
$25 dollars a barrel, extraction has become extremely lucrative. Additionally, political stability in 
the region when many other oil rich areas of the world are considered unstable adds further 
incentive. And, since Alberta currently claims a royalty rate of only 1% (until companies have 
recovered all their costs), the profits corporations reap to exploit the tar sands are extremely high.  



But who is really benefiting? Fort 
McMurray, the industrial hub of the 
tar sands, is unable to keep up with 
the growth. Rent and housing costs 
have skyrocketed in many places 
across the province and wages for 
many low-income residents have not 
increased to meet the additional cost. 
There are questions of energy and job 
security, with more than half of the 
oil being shipped directly to the 
United States for refining and 
marketing. And, the environment is 
destroyed by the mining and waste of 
the industry. 

This report explores one major issue 
surrounding the tar sands industry: 
the quantity of greenhouse gas 
emissions released in the process. 
With the emissions so high, and no 
concrete regulations (both the 
provincial and national governments 
have only adopted intensity-based 
emissions targets) to prevent further 

growth in emissions, our ability to meet Kyoto targets as a nation are entirely undermined and our 
contribution to global warming is on the rise. 

Energy Costs 

In addition to being water intensive, oil sands extraction is highly energy intensive. It is currently 
estimated that 20% of Canada’s total natural gas production goes to extracting oil from the tar 
sands. To put it in perspective, it requires as much as 1,000 cubic feet of natural gas to convert a 
barrel of bitumen into thick crude oil (this can cost as much as seven dollars per barrel). And still, 
this crude must be further refined before it is ready for use.  

The Mackenzie Valley Pipeline is a project that is in the planning stages, and is currently in 
regulatory processes. It is set to bring natural gas from the Mackenzie Delta to Northern Alberta. In 
total, it is estimated that by 2025 the tar sands will require 1.6-2.3 billion cubic feet of natural gas 
per day for extraction. This number is approximately equal to the maximum capacity of the 
Mackenzie pipeline. Additionally, 50% of Canadian homes are currently heated by natural gas. 
Competition for natural gas between housing needs and the tar sands industry could cause gas 
prices to rise. And, given that the world supplies of natural gas have already hit a peak, it has to be 
weighed whether wasting such supplies of natural gas (a relatively clean burning fuel) is worth the 
dirty oil extracted. 



Greenhouse Gas (GHG) Emissions  

The boreal forest ecosystem 
stores more carbon in its 
peatlands, soil and trees than 
any other ecosystem in the 
world, including the tropical 
rainforests. From a climate 
change standpoint, the boreal 
is the most important natural 
capital in the world. 
However, tar sands extraction 
in Northern Alberta creates a 
vast network of open pit 
mines, wells, roads and pipes 
which will destroy hundreds 
of acres of previously 
untouched boreal comparably to the size of the entire state of Florida. The environmental 
destruction is immense. If the Mackenzie pipeline is built, even more boreal forest will be 
destroyed for tar sands extraction. The boreal is the most important storehouse of carbon, and 
destroying it for tar sands extraction not only removes this capacity, but releases huge amounts of 
GHG emissions into the atmosphere.  

Production of tar sands oil currently releases about three times more GHG emissions than pumping 
conventional oil. According to The Pembina Institute, conventional oil produces an average of 
28.6kg of carbon dioxide per barrel of oil, while tar sands oil produces a whopping 85.5kg. 

The National Energy Board (NEB) estimates this amount to be even higher, at about 125 kg of 
carbon dioxide released into the atmosphere for every barrel of tar sands oil. Regardless, the 
emissions from the tar sands are extremely high. The energy sector is already the sector that 
produces the most GHG emissions in Canada. The tar sands alone now account for about 5% of 
emissions across Canada, but this is projected to increase as much as threefold (based on 
estimated emissions of 40 megatonnes in 2007) by 2015. The Pembina Institute estimates that the 
tar sands could account for nearly half of the growth in Canada’s emissions between 2003 and 
2010.  

In 2005, Pembina estimated that the tar sands released 27 megatonnes of greenhouse gases, 
compared with 23 megatonnes in 2000. Emissions are expected to reach as much as 126 
megatonnes per year by 2015 due to rapidly increasing production.  

Emissions per barrel of oil decreased 26% between 1992 and 2002. However, growth has more than 
accounted for the decrease per barrel. Emissions have, and will continue to rise. Even if emissions 
are cut further per barrel of oil, the overall growth in output will ensure that emissions will still 
rise significantly. This will make the tar sands industry the largest producer of greenhouse gases of 
any industry in Canada except electricity generation.  

 



Kyoto and Canada’s “Turning the Corner” plan? 

To meet Kyoto targets, Canada’s 
GHG emissions would have to be 6% 
below 1990 levels before 2012. 
Given current projections, emissions 
are likely to be 38% higher than 1990 
levels by as early as 2010. The 
Conservative federal government 
released their emissions plan and 
targets on April 26, 2007. The plan 
uses target levels for reductions 
from the year 2006 instead of the 
internationally recognized 1990 
levels. The plan calls for a reduction 
by 20% below 2006 levels in 
emissions by 2020 (which would still 
be about 2% higher than the 
recognized 1990 levels). Even by 

2050, emissions would be only 49-62% below 1990 levels, well below the necessary 80% reduction 
required from industrialized countries to curb climate change.  

Even further, their plan calls for intensity based targets for the tar sands industry. This means that 
emissions have to be reduced per barrel, but the overall emissions of the industry are allowed to 
grow as the industry increases output. As production of oil from the tar sands will be an estimated 
four times higher in 2020 than in 2005, even if the intensity based targets are met, emissions will 
still increase threefold over that period. This does not bode well for meeting the government’s own 
national emission reduction targets, let alone our legal obligation to Kyoto. Moreover, new tar 
sands operations have been given a three-year free ride by the federal government before they 
have to even have to begin to reduce emissions. 

While the Canadian government does little to regulate and reduce our emissions, the EU has 
committed to reaching 20% below 1990 emission levels by 2020 (or up to a 30% reduction if other 
countries make strong enough commitments), with some individual EU countries committed to even 
stronger targets. As noted above, if the Harper government maintains its current plan (which seems 
unlikely given continuing tar sands output), Canada will still be above 1990 levels by about 2% in 
2020.  

According to the World Resources Institute in the U.S., greenhouse gas emissions from the tar sands 
could soon match the annual output of entire countries such as the Czech Republic. GHG emissions 
by Alberta's tar sands could be twice that of Peru's output, three times that of Qatar, and ten times 
as much as Costa Rica. Moreover, as Canada's Environment Commissioner warned last year, 
pollution from the Alberta tar sands "could counter efforts to reduce emissions in other areas of 
society." 

 



Nuclear 

In October of 2006, Atomic Energy of Canada Ltd. (AECL) announced plans to establish CANDU 
reactor technology which could provide energy to the tar sands. Nuclear is being touted by some 
as the alternative energy to natural gas or coal-bed methane to heat and provide electricity to 
homes. Reactors are likely to be built in communities north of Edmonton and be ready for 
operation sometime in the next eight to ten years. 

Given that the federal government has provided $17 billion in subsidies to AECL, they have a solid 
stake in seeing these reactors built. In addition, Saskatchewan, the uranium capital of Canada, is 
gearing up for exports across the provincial border to the west, and, as many as five nuclear 
reactors of their own. The momentum is building in Alberta and across Canada in support of 
nuclear reaction facilities to feed Alberta’s industrial heartland.  

The environmental destruction caused by uranium mining is still extensive. Nuclear waste will be 
a burden for thousands of years and many future generations. In addition, nuclear will only buy a 
few more years of oil dependency before we must turn to alternative sources. We could be 
spending some of these current costs associated with nuclear development to promote and ensure 
more sustainable technological advances for in the future.  

Carbon Capture and Sequestration 

Carbon capture and sequestration (CCS) 
is a technique used to capture carbon 
dioxide from the production process 
and store it underground, or use it to 
enhance oil or gas recovery by pumping 
it into old wells. The technique is still 
in its early phases, with very few 
corporations employing any CCS in their 
production.   

Many organizations and corporations 
are touting CCS as a major way in 
which GHG emissions can be reduced 
within the tar sands industry. If the 
carbon dioxide can be stored under ground, less will be released into the atmosphere. However, 
there are risks to the process; carbon dioxide gas could leak from its storage place. Strict 
regulations and long term monitoring would be needed. If a large, sudden leak occurred, there 
could be disastrous effects on people; and a slower leak into the atmosphere would defeat the 
purpose of storing the carbon in terms of curtailing climate change.  

Additionally, CCS is hardly the saving grace for the tar sands that some have made it out to be. A 
report by Farrel and Brandt estimates that only 10-20% of tar sands emissions during production 
could be captured and sequestered. The UN Intergovernmental Panel on Climate Change (IPCC) 
reports that if it became possible to capture and sequester 85-95% of carbon dioxide, it would cost 
as much as 40% additional energy costs to capture and compress the gas so that it could be stored.  



The financial costs and environmental risks of CCS are still very high. Also CCS only captures 
emissions during the production phase. Emissions released due to combustion (i.e. if the oil is later 
used for fuel) must be considered as part of the GHG costs of tar sands oil.  

Energy Alternatives  

The reality is that conventional oil reserves are running low, and there are only so many 
unconventional oil reservoirs that can be tapped. They are going to become more and more 
technologically challenging, increasing energy costs (and therefore emissions). The earth has only 
so much fossil fuel stores we will be able to extract and burn. Eventually we will run out.  

The focus in the coming years must be on policies and programs to support and promote energy 
alternatives. Solar, wind, and other energy alternatives, as well as conservation must be focused 
on to reduce our addiction to fossil fuels. This is important both because of the possible GHG 
emissions with unconventional oil alternatives, and the reality that we only have a limited supply 
of fossil fuels left to feed our energy appetite.  

Conclusions and Recommendations 

Given the amount of emissions 
currently released in tar sands 
production, and the projected growth 
of the industry, intensity based targets 
are an unrealistic approach to curb 
climate change. We call on the 
government of Canada and Alberta to 
set hard caps on GHG emissions which 
will actually reduce our overall 
emissions and help to meet Kyoto.  

We call on the Alberta government to 
stop approval of any new leases, and not allow further expansion of the tar sands industry until a 
public inquiry explores and resolves the impact of tar sands expansion in every aspect including 
GHG emission. Additionally, we call on the federal government to obtain an exemption from the 
NAFTA proportional sharing clause which requires us to maintain the proportion of oil and gas 
exports to the US. We need to reduce our support of American oil addiction, and promote 
conservation and our own policies to meet Kyoto. 

The amount of energy we are wasting by using one form to create another form must be reduced 
significantly. Using natural gas, a relatively clean burning fuel to produce dirty crude oil which 
burns at a higher emission content is no longer tolerable. 

If Ottawa and the provinces are serious about our energy security as a country, then major 
commitments must be made to developing clean energy alternatives. We therefore call on the 
federal government to initiate, with the provinces, an effective national strategy for a massive 
scale-up in the deployment of clean energy alternatives. This strategy needs to include a timetable 
for measurable reductions in fossil fuel dependence, effective conservation of oil and gas supplies, 
and new public investments in energy alternatives like solar and wind power.  



 

 

 

 

 

 

 

Tar Sands Watch is a part of the Polaris Institute. Polaris enables citizen 
movements to develop new tools and strategies for democratic social 

change on major public policy issues in Canada. 

Contact: Jessie Kalman 
        Tar Sands Watch Campaigner, 

         Polaris Institute 
          jessie@polarisinstitute.org 
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