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Alberta, Canada Has the
World’s Largest Oil Sands Deposits
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Digging into Qil Sands

Oils sands in North America, formed thousands of years ago, could

be that white knight that will rescue us from dependence on foreign

oil. While there is some truth in this prospect, oil sands production
has drawbacks, making it an available but a difficult resource to use.

Written by: Oleg Litvinenko, Research Associate

INTRODUCTION

What we typically call oil sands resembles nothing like liquid oil we are
used to seeing on TV or in movies. Oil sands are actually a mass
consisting of clay, sand, water, and bitumen—a heavy black viscous oil,
which at normal temperatures, is in a semi-solid state similar to tar.
Bitumen, the “meat” of oil sands, is a raw feedstock for production of
synthetic crude oil (SCO), which, according to its properties, is
essentially the same as conventional crude oil.

The world’s largest deposits of oil sands are located in Canada and
The two countries have oil sands reserves that are
Oil sands
deposits in the two countries amount to approximately 3.6 trillion

Venezuela.
approximately twice the world’s total crude oil reserves.

barrels of oil equivalent, compared to 1.75 trillion barrels of the world’s
conventional crude oil reserves.

Canada has the largest deposits—1.75-2.5 trillion barrels, while the U.S.
What'’s
more, North American oil sands are extremely underdeveloped.
According to the Alberta Energy and Utilities Board, as of 2006, less
than 3% of the initially established crude bitumen reserves have been

has approximately 12-19 billion barrels of oil sands reserves.

extracted since commercial production began in the late 1960s.

At the current rate of North American crude oil consumption
(approximately 25 million barrels per day or bpd), North American oil
sands could last for over two hundred years without importing or
drilling for conventional crude oil. Clearly, in the currently unstable
geopolitical environment and national protectionism with regard to
energy resources, these tremendous oil reserves, if developed on a larger
scale, may have the potential to further reduce North American

dependence on crude oil imports.

However attractive the prospects of oil sands may sound, development
of the resource is not without drawbacks. Differences in quality with
conventional crude, environmental concerns, high usage of fresh water
and natural gas as well as transportation issues are some of the

shortcomings we will discuss here.
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A DEEPER LOOK AT OIL SANDS

Oils sands in North America were formed thousands of years ago when,
together with the formation of the Rockies, light crude oil deposits were
pushed north and east from southern parts of Alberta. Over the years,
the oil was transformed into high viscosity mass with the help of water
and bacteria.

The process of oil sands extraction is much different from extraction of
conventional crude oil. Conventional crude is extracted from oils wells
vertically drilled onshore or offshore. With the help of the reservoir
pressures, oil is pumped to the surface and transported to the market.
Oil companies use two distinct techniques to extract oil sands bitumen
from the earth. The first one, open pit mining, uses giant shovels that
scoop up as much as 100 tons of bitumen oil sands at a time. This
method yields approximately 42 gallons of usable crude oil for each two
tons of bitumen. Currently, approximately 20% of the Canadian oil
sands deposits are accessible through open mining.

The other 80% is located deep underground and is extracted using the
so-called “in-situ” method. Under this method, steam and chemical
solvents are injected into an oil well. This technique reduces the
viscosity of the bitumen, and allows for its extraction to the surface.

The distinct characteristic of both methods is the heavy use of fresh
water and natural gas: oil sands companies use anywhere between two
and four gallons of fresh water for every barrel of oil sands bitumen
extracted in the open mine process. The in-situ method, on the other
hand, requires heavy use of natural gas to heat the water used in the
extraction process. A typical oil sands operation uses 0.20 million cubic
feet (or mmcf) of natural gas for every barrel of bitumen. Taking the
current price of natural gas, the gas cost component of the overall
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