
In 1965, a small group of analysts at a multinational oil
company were puzzled when they learned of a new enterprise,
Great Canadian Oil Sands Limited (now Suncor), which
appeared to be mining a small area of Alberta’s tar sands. At the
time, there was plenty of conventional oil being produced, new
wells were being drilled, and exploration companies were
discovering new oilfields weekly.

The analysts were even more puzzled when, a few days later,
they flew over the fledgling GCOS plant, and photographed a
conical pile of sand and a couple of small tanks, along with a
small processing plant. Some weeks later, another overflight
yielded photos of a somewhat larger conical pile of sand, but
the same number of tanks. From the photographs, the analysts
recalculated the amount of sand that had accumulated, and
concluded that whatever quantity of oil had been separated
from the tar sands, it was entirely used up in fuelling the
extraction process, and there had been no net gain. That was
then.

Fast Forward…
Now, forty years later, that same multinational has spent
billions, as have many others, in the development of tar sands
in order to continue to supply crude oil to the US market.
Today, a rapidly increasing share of Canada’s total oil
production is drawn from the tar sands, a source which used to
be known as ‘unconventional’ but is now regarded as merely
complicated to extract and ship.

But this breakneck development has left the land a
moonscape with scattered toxic tailings ponds, is using
unsustainable quantities of water and natural gas, pollutes the
air, produces rapidly increasing amounts of greenhouse gases,
and has exceeded the capacity of civil infrastructure to support
the labour it employs.

Headlong industry growth has consistently outrun the
technological innovation necessary to efficiently, sustainably,
and environmentally responsibly extract useful petroleum
products from the tar sands.

Supplying the US 
Historically, Canada has supplied 20% of US requirements for
crude oil, and the US has relied on Canada, to the extent that a
significant amount of the capitalization of Canadian

development has been financed by US corporations. Today, the
pressure on Canada to continue as a reliable supplier is greater
than ever, and so neither the federal government nor the
province of Alberta have made any effort to restrain tar sands
development.

As far as the US is concerned, Canada is a reliable nation
which facilitates the efforts of multinational oil companies in
developing and producing new oil sources. Further, it is
geographically convenient to US markets, and the oil is easily
shipped by pipeline.

At a time when the security of the US oil supply is
increasingly threatened by unfriendly governments, many of
which control their own nationalized oil companies, Canada is
the largest source of US oil imports. US conventional oil
production reached a peak in 1970; and many US domestic
alternatives, such as deepwater wells on the Outer Continental
Shelf, the Arctic National Wildlife Refuge (ANWR) in Alaska,
and oil shales under Colorado, have been barred from
development because of environmental concerns.

It is only very recently that US oil consumption has ceased
to grow, but this still leaves some 60% of oil consumed to be
imported from foreign suppliers, including some volatile
countries such as Saudi Arabia and Nigeria.

NAFTA and ‘Canadian’ Oil
The reliability of Canadian energy supply is so valuable to the
US that it became the centrepiece—and some would say the
main purpose—of the North American Free Trade Agreement,
negotiated in 1987-88. In return for Canadian access to US
markets, the US was to have a claim on Canadian oil, gas, coal,
and uranium as set out in Article 605, the proportionality
clause. 

This stated clearly that the Canadian government could not
take any action which would have the effect of restricting the
US access to Canadian oil—the percentage of Canadian oil
exported to the US must not drop below the average of the
three previous years, and is currently about 63%. The total for
crude and all petroleum products (but not natural gas) is about
2,500,000 barrels per day (bpd). 

This is a little more complicated than it sounds. Because the
pipelines that deliver oil from western Canada mainly serve the
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US, little western Canadian oil reaches eastern Canada.
Markets in eastern Canada—Ontario, Quebec, and the
maritimes— import their crude from overseas (much as the US
does). But this oil is counted as ‘Canadian’; as a result, most of
the oil we export to the US comes from Western Canada, and
much of the oil which originates in western Canada is exported
to the US.

This proportionality provision, incidentally, also applies
(with different percentages) to virtually all forms of energy,
including natural gas, coal, electricity, and uranium.

Tar Sands Potential
Canada reached its conventional oil ‘peak’ in 1974, but oil
companies were examining the potential of the tar sands as
long ago as 1965. (It is more politically correct to refer to them
as ‘oil sands’ but the product that is produced from the sands is
in fact bitumen, which is far closer to tar and which was, in
fact, used by aboriginal peoples to leakproof canoes. The
bitumen content is about 20% of the tar sands.) 

Current estimates place the potential of the tar sands at 171
billion barrels, spread over an area of 77,000 square
kilometres. Current production is about 400 million barrels
per year. 

Mining and Extraction
About 60% of current tar sands production is mined from
deposits which lie between 150 and 300 feet below the surface.
The land is stripped and the overburden removed, using
massive earthmoving equipment. Bitumen, mixed with sand,
requires a considerable amount of processing to produce a
marketable and useable synthetic crude. 

The mixture is transported to a plant which separates the
bitumen and sand using water (in most cases drawn from the
Athabasca River) heated with natural gas piped-in from nearby
fields and mixed with sodium hydroxide. To produce one
barrel of bitumen takes about two tonnes of sand and two to
four barrels of water. The sand is left and the water
accumulated in large tailings ponds, which are toxic,
unuseable, and can be seen clearly from space.

For deeper tar sands deposits (some 80% of the tar sands
are 300 feet or more below the surface), SAGD (Steam
Assisted Gravity Drainage) or similar processes are employed,
which do not disturb the surface much but which use even
greater amounts of water and natural gas (natural gas
represents between 2/3 and 3/4 of operating costs). Termed ‘in
situ’ extraction, steam is injected into the tar sands deposits
and the heated bitumen is carried under pressure towards the
surface. Recent developments have included the introduction
of electric submersible pumps to assist in recovering the
bitumen.

Upgrading and Refining 
The bitumen from either process is thick and sticky. It is then
upgraded, using natural gas as fuel for distillation and as a
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source of hydrogen to replace sulphur and nitrogen in the
bitumen. This process produces significant air pollution,
particularly sulphur, which is captured and sold, and
substantial amounts of greenhouse gases, particularly CO2,
which is not.

The resultant product is synthetic crude oil, which can then
be sent via pipeline to any refinery equipped to process it into
gasoline or diesel fuel; it is more difficult to process than
conventional crude and the refinery produces significantly
greater emissions. 

As an alternative, bitumen need not be upgraded to be
transported by pipeline, but it must be diluted with either
synthetic crude or natural gas liquids, from which it must be
separated at its destination. The diluent can then be returned
to the origination point, using a slightly smaller return
pipeline.

‘Dirty’ As Coal
Three out of five new US refineries currently planned are
designed to handle tar sands synthetic crude, with an
increased capacity of 1.1 million bpd, and some existing
refining capacity is also to be converted. Bitumen processing is
a far more elaborate process than refining conventional oil,
and a ‘heavy oil’ refinery costs more to build and to operate,
and produces more pollutants and GHGs.

Recently adopted US legislation, Section 526 of the recent
Energy Independence and Security Act and California’s Low
Carbon Fuel Standard, take a ‘life cycle’ approach and are both
aimed at limiting use of ‘dirty’ oil whose production and
processing produces significantly more GHG emissions than
conventional oil. 

Total GHGs quantities for extraction, processing, and
consumption from tarsands have been estimated as equivalent
per/kWh to coal, so whether this new US legislation will
include Canadian tar sands’ oil remains to be seen. Some
observers have commented that, no matter what, the US
economy could not operate without tar sands oil!

In response to US concerns, the tar sands industry has
initiated an extensive public relations program, and the
Alberta government has announced an additional $2 billion
for public transit in the province, to reduce GHG emissions in
the province by five million tons a year.

Costs 
The tar-sands are the most expensive capital project on earth.
Both surface mining and SAGD are capital-intensive
processes, requiring considerable preparation, planning, and
investment. Both also have substantial operating costs, both
for labour and equipment, and for energy. 
Because of the sheer size of Canada’s tar sands, road and
pipeline building and transportation costs are significant.
These operations can only be tackled by well-financed
organizations.
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Natural gas and diluents used in the processing and
transportation of bitumen are often thought to have negligible
costs, since sometimes they are already on site. However, in
some cases diluents may have to be transported from some
distance, and will incur pipelining charges. And natural gas, at
the very least, has an established opportunity cost, though it
may be located where it would be difficult to transport to
market.

Labour costs in the tar sands are notoriously high, and so
are living costs. In Fort MacMurray, at the centre of the tar
sands, housing, infrastructure, and transportation has never
been able to keep pace with the growth of the tar sands labour
force. 

There are, in addition, regulatory costs, despite a clear effort
by governments not to impose any unnecessary burdens. While
exploration costs are less than those for conventional oil,
surveying and permitting processes can be lengthy. Until
recently, the Alberta government avoided imposing any
significant royalties, but these charges have recently been
increased, though they are still much less than royalties on
conventional oil.

Energy Balance
An important question concerning any type of unconventional
oil (or, for that matter, biofuels or other substitutes) is one of
energy balance: how much energy does it take to produce a
unit of product, and how much energy does that unit of
product contain? Sometimes, when all inputs are considered, a
fuel may turn out to require more energy than it can make
available.

In the case of tar sands oil, this is an interesting question.
For instance, it takes two tonnes of tar sands to produce a
barrel of bitumen; consider how much energy is needed to
mine, transport, and separate it from the sand. For maximum
efficiency, the world’s largest trucks are used; but they still use
a great deal of fuel. The separation process requires fuel to heat
the water. If the SAGD process is used, energy—usually from
natural gas—is needed to produce the steam for injection.

The upgrading process also requires significant amounts of
combustion energy for heating (in addition to natural gas for
hydrogen to add to the bitumen). Transportation by pipeline,
of either bitumen or synthetic crude, requires energy for
pumping and compression. And diluent return pipelines also
need pumping power.

Recent figures indicate that extraction and separation of
surface-mined bitumen consumes some 700 scf (standard
cubic feet) of natural gas per barrel; the SAGD process
consumes some 1,500 scf. Add to that 200-450 scf to upgrade
to synthetic crude. 

Finally, energy is consumed by the refining process to
produce marketable products, and this will be greater than
normal because bitumen is more difficult to process than
conventional crude.

Currently, tar sands extraction and processing uses an
estimated 10% of Alberta’s natural gas; by 2015, with
declining natural gas production, as much as 30% may be
required for the tar sands, and this may limit tar sands
production. Additional gas might be made available from
Alaska (see map), or through the proposed MacKenzie
pipeline, which would carry gas from the Northwest
Territories to Alberta. This project, however has its own
problems—controversial environmental impacts and
rapidly increasing costs. And its entire capacity could be
required for forecast tar sands production by 2025.

There are many competing calculations of the energy
efficiency of tar sands production; and of course it all
depends what you include. The official ratio is about 5:1.
Note, however, that the energy used is in the conversion is
primarily natural gas, a much cleaner fuel than synthetic
crude.

Environmental Impact
The environmental price to be paid for tar sands’ oil may be
the greatest of all. First and most obvious, visible even from
space, is the ruin of the land. Of the 420 square kilometres
that has so far been stripped for surface mining, only 104
hectares has been certified as reclaimed. 65 square
kilometers are reported to be ‘under reclamation;’ the rest
is a wasteland of bare sand, and deep pits. 

Tailings ponds are scattered across this wasteland. The
water in them is toxic to animals, birds, and plants, and
there are no plans to clean them up—they will apparently
be there forever. They are the effluent from the process of
washing the bitumen from the sand. 

The water in these ponds originally came from the
Athabasca river, under license from the Alberta provincial
government. Allowing for global warming, it is probable
that the entire river has been over-allocated already by the
Alberta government. Downstream (to the north) pollution
has killed fish and threatens humans.

Pipelines criss-cross the tar sands area and the continent,
and more are planned (see map, page 10). Their rights-of-
way account for more permanently cleared and sterilized
land. Planned pipelines to Kitimat, BC, suggest that oil
tanker traffic may be expected along BC’s coast.

Mines, extraction plants, upgraders, pumping stations,
and refineries produce both atmospheric pollution and
greenhouse gases. Acid rain falls on Saskatchewan. GHGs
may be as much as five times the quantity from
conventional oil production. Both federal and provincial
regulations permit these emissions to increase along with
production, leading to greater overall amounts.

The Future
Plans and projections for tar sands extraction foresee a
five-fold increase in production by 2030. Indications are
that increasing production will mean a five-fold increase in
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costs, energy usage, water usage, environmental damage,
pollution, and greenhouse gases.

We can anticipate that some price will be put on carbon
dioxide (GHG) emissions. Whether this ends up as a tax, or
whether a cap-and-trade system is implemented, this may
or may not prove to be an incentive to significantly reduce
carbon emissions, particularly since rising oil prices would
enable producers and processors to easily absorb additional
costs.

While there will almost certainly be improvements in
technology, at the moment the only action planned is
research into sequestration (re-injection into the ground) of
carbon dioxide. The Alberta government has pledged some
two billion dollars to this research, which would be
applicable to both the tar sands industry and coal-fired
electricity generation. Today, the practical implementation
of sequestration seems far off, particularly in the quantities
that will be required to make any real difference. At best, it
would be a temporary solution to global warming. 

Another proposal is to capture the CO2 from tar sands
operations and pipe it to locations where it could be injected
to pressurize old oil formations for secondary recovery. 

In the meantime, the continuing growth in tar sands
GHG emissions drives the continuing growth in the nation’s
emissions, and is the prime factor in weakening Canada’s
position in international climate change negotiations,
despite the majority of the product being used in the United
States. 

Surface mining will eventually give way to subsurface
injection and extraction, if only because remaining tar sands
deposits will be too deep in the ground. There are already a
number of technological variations of in situ extraction
being tried, and this is where significant technological
progress and improved extraction efficiency should be
expected. 

Other possibilities include the use of nuclear power, and
the employment of anaerobic bacteria to assist recover
‘stranded’ conventional oil. These have their own ecological
downsides and significant costs, and at the moment appear
far on the horizon.

Projections and Limitations
Today’s projections, of course, assume today’s technology.
But the industry’s growth from the beginning has
consistently run ahead of technological development, and
projections as far ahead as 2030 do not seem to consider
that there may be limits to the supply of water and natural
gas (both for fuel and as a source of hydrogen).

Environmental limits also seem to be ignored,
particularly for air pollution and greenhouse gases.
Considering these factors, continuing expansion of the tar
sands industry may not be sustainable.

Alternatives
In the meantime, the increasing market price of crude oil
ensures that there are no financial barriers to increasing tar
sands extraction, transportation, and processing.
Environmental issues remain, and are a possible source of
delay. Increased interest by overseas buyers will ensure that
tar sands oil fetches a world price. 

Given these price increases, however, there is the
possibility that alternative sources of oil for the US may turn
out to be either easier or cheaper to extract. These would
include deep-sea drilling on North America’s outer
continental shelf (President Bush recently lifted the
presidential veto on US waters, but a congressional veto
remains in place), similar exploration and drilling off Brazil,
oil shales in Colorado and Venezuela, exploration and
production in the arctic and Alaska, oil from coal, and the
remote possibility that less prickly relations might be
restored between the US and middle eastern oil-producing
nations.

However, none of these alternatives, offer a short-term
solution to the worldwide oil shortage; most have at least a
ten-year wait for significant production. In the meantime,
and barring very significant reductions in US oil
consumption, the tar sands appear to offer the only real
alternative. Canada may, indeed, be stuck. 0
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