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AT IS SUSTAINABIUITY? « T~  ALWAYS ADVANCING

e ae ISE o NEW WAYS OF DOING THINGS
ustainability is a hot topic these days among the business and scientific communities and

also throughout the general public. So how do we define this term? In 1987, the Brundtland > == r . ' 1dust d science are continuing the searct a
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Commission defined it as “development that meets the needs of the present without = e £ f : y improvements have already lec sion:
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compromising the ability of future generations to meet their own needs.” This is a good Mining S ale. Coal

simple definition. In this module we will explore it further. A e i nspol ysten queezing more lycti And in the
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MINIMIZING IMPACTS G
Sustainability is about reducing the impact of our activities without sacrificing our quality
of life. It is searching for a realistic balance between our needs and finding the best ways
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to meet them. This means making intelligent decisions with the information available to us A 3
while continuing to improve our process into the future.

SMART SOLUTIONS

For example, in the 1970s, the automobile industry
introduced catalytic converters to the cars
they were producing. This new technology,
combined with improved engine design
and the phasing out of lead in gasoline,
resulted in a dramatic reduction in smog.

Pe TO STHNDHRD: prenesee 3 (G3).' the third t'mit at the
BENESCE 3'S SUCCESS e Soreeio Sotn i e

.r is the first facility of its kind anywhere in
Canada. €quipped with $90 million in clean
air technologies, G3 features the first-time
use of a supercritical boiler to produce
electricity more efficiently than traditional

coal-fired generation.

G3 sets a new standard for efficiency and

environmental performance. Compared | to

average RAlberta coal plants, G3 reduces

SO,* emissions by 77%, and NOx* emissions

by 54%. CO,* emissions are 18% lower.
Fabric filters stop 99.9% of particulate matter

from reaching the atmosphere.
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CLEMENTS ©F SUSTERINREIUNTY ™" SUSTRINABLE COAL MINING

€CONOMIC, ENVIRONMENTAL AND SOCIAL

€ OUR NATIONAL ECONOMY

economy was the eighth largest in the world. Much of this economic
nabled by the performance of our natural-resource industries. They include
traction, fishing, hunting and forestry.

As part of the mining sector, coal makes a significant contribution to our economy. With
THE 3 = LEGGED STO JL Canada being a trading nation, the country benefits from its coal-for-steel mining operations
One approach to defining sustainability involves the because most of this coal is exported around the world. Coal mined for power plants
concept of a three-legged stool. Three components contgibutes to stable and affordable electricity prices in Alberta, Saskatchewan and Nova Scotia.
- economic, environmental and social - are needed
to support overall stability. If one of the legs
becomes too weak, everything collapses. Any: jiivaniaverage year, coal enriches Canada’s economy by over $5 billion. It®
long-term solution requires a properly balanced 2 to rural communities through industry-related jobs while providing the st

approach from the beginning. electricity necessary to sustain urban infrastructure and growth. This is the.ind
contribution to the country’s GDP*,

Coal also contributes indirectly to the economy. By purchasing mini
coal to electrical power generating plants or paying for transportatic

increases the economic activities of the suppliers of these goods anc
more jobs are created, more taxes are generated and our econom

Directly and indirectly, coal is helping to sustain Canada’s econo

More information about the
impact of coal on the economy
can be found in the Economics

module of the Coal Kit.
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ENVIRONMENTAL
ELEICIENCY,

As coal technologies advance we are able to do things in faster and more efficient ways. We
can now use less raw coal to make a tonne of clean coal product. This helps to conserve
our natural resources, which is beneficial environmentally, economically and socially.

For example, newer railway cars made of aluminum are lighter than previous models, yet
they can still hold the same volume of coal. This means that by using these more efficient
cars, one locomotive can haul more coal using the same amount of fuel.

Like trains, trucks and other vehicles used on mine sites have become more productive.
Mining trucks have increased significantly in size allowing them to move more earth and
coal with each trip.

Coal cleaning and processing technologies are also evolving all the time. A new process for
cleaning coal used in the Elk Valley removes more impurities while wasting less coal.

ENVIRONMENTAL
STEWARDSHIR

RECLAMATION MATTERS

Only a very small percentage of Canada’s land is used for mining and it is important to
remember that this is only a temporary use of the space. For example, only 0.03% of British
Columbia’s total landmass is used for mining of any sort.

Long before the actual coal extraction begins, we start to plan for a process that will have

minimal long-term impact. Mining companies employ environmental engineers, geologists,
biologists and other environmental professionals to aid the planning process. This involves
studying the current state of the land and developing strategies to ensure the area is
returned to a state of productivity that is equal to or better than before the development of
the mine. Each mine site is different, so each reclamation* plan is unique. Mining companies
are required to report on their reclamation plan and progress to the government.

* See Glossary
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The Canadian Coal Discovery Centre will be a
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interpretive facility dedicated to illustrating the importance
of coal - culturally, historically and economically. The
Centre will be located in Sparwood, B.C. in the €lk Valley
area of the Rocky Mountains. The €lk Valley thrives on the
successful operations of the open pit coal mining industry,

which employs over 3,000 people locally.

TRAINING AND €DUCATION

Modern coal mining is a high-tech enterprise. The planning and
development of mine sites, and the operation of mining equipment,

requires a skilled and well-trained workforce.
Coal mining companies often support local colleges by helping to
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ENVIRONMENTAL

Clean Coal Technologies are being developed to reduce and even eliminate the release of pollutants. Current applications
are effectively improving combustion technologies that increase efficiency and reduce a variety of emissions.

Emissions™ can have a negative impact on the environment.They include sulphur oxides (SO,), nitrogen oxides (NOx),
particulate matter (fly ash and boiler slag) and some heavy metals (copper, chromium, lead or mercury). Carbon
dioxide (CO,) is another emission the coal industry is currently making an effort to manage.

Mining companies and the end users of coal are constantly looking for ways to reduce or eliminate these by-products.
The following is a list of new advances that make coal a cleaner, more efficient resource.

This coal, which is produced in Western Canada, tends to be lower in sulphur so burning it

releases fewer emissions.

This process washes sulphur out of the coal before it reaches the burner. Pre-washing can
reduce sulphur emissions by 50%.

Just as many people install water filters to their taps to remove bad tastes and smells from their
drinking water, these devices literally scrub the emissions from exhaust fumes before they can enter the
atmosphere. Scrubbers can remove as much as 95% of SOx emissions, and 90% of NOx emissions, and remove

almost all particulate matter'.

These
combustion products can be recycled into useful products such as cement, soil stabilizers, fertilizers, gypsum
and lime. In fact, many new power plants use coal ash in the cement of their own foundations.

In this process, coal is mixed with a sorbent*. The mix is then suspended
on jets of air giving it the same properties as a fluid. By suspending the mixture the coal remains in the burning
chamber longer, and can be burned at a lower temperature than traditional methods. FBC can reduce SOx
emissions by 95% and NOx by as much as 90%.

In this process coal is exposed to high-temperature steam and oxygen, which forces a synthetic
gas out. This gas is then burned in efficient turbines similar to those used for natural gas. Exhaust from the first
turbine is used to drive a second turbine, increasing overall efficiency. Already in commercial use in the US and
widely used in other countries like South Africa, plants using gasified coal as a fuel source are reporting 98%
reductions in SOx, an 80% lower NOx emission rate than is currently required, and a 20% decrease in CO,
emissions. Because the turbines burn a purified gas, particulate matter is not an issue - there is essentially none
released. In addition to being made into a gas, coal can also be made into a liquid fuel.

This software is used to monitor the burners in generation plants. It

learns to make a plant more efficient by optimizing electrical output and minimizing emissions. e Elon

'Source: US Department of Energy, 2002

When carbon is sequestered it is held away from the atmosphere. One of the

most promising options for the future is carbon capture and storage (CCS). Carbon capture and storage
technologies allow emissions of carbon dioxide to be removed from the exhaust stream from coal
combustion or gasification and sequestered in such a way that they do not enter the atmosphere.There
are a number of storage options for CO, with geological storage offering the most potential. Geological
features considered for CO, storage include deep saline aquifers, unminable coal seams and depleted oil
and gas fields. Combined, these options are estimated to offer a total capacity of over | 1,000 Gigatonnes
of CO,. Storage of CO, can also have an economic benefit in the form of Enhanced Oil Recovery (EOR).
This process essentially will ‘push’ oil out of underground strata. A good example of this is the Weyburn
Enhanced Oil Recovery project in Weyburn, Saskatchewan?, injecting around 5000 tonnes of CO, per day
which would otherwise have been released into the atmosphere.

These are thought to be one of the most practical means

of both reducing emissions and using coal more efficiently. Building burners that operate

at higher temperatures can increase efficiency up to 20% for supercritical and as
much as 45% for ultra supercritical steam plants. For example, conventional
coal-fuelled plants make enough energy from a golf-ball-sized lump of coal
to light a 100-watt light bulb for 75 minutes. New power plants will light
the bulb for 90 minutes with the same piece of coal, and advanced,
high-efficiency technologies will keep the bulb alight for 140
minutes or more.’?

An excellent example of this improved technology can be found
in Unit 3 at the Genesee Generating Station (approximately 70
km southwest of Edmonton, Alberta). The Genesee 3 unit uses
supercriticalsteam turbines that are 18% more efficient than
conventional coal-fired power plants, meaning they generate
more electricity but use less coal to do so. Additionally, by
adding low NOx burners, exhaust scrubbers and fabric filters to

significantly reduce emissions, G3 is leading the way toward the
next generation of cleaner coal plants.

This process converts a mixture of water
and coal into pure hydrogen. Using hydrogen to generate electricity
decreases emissions and increases efficiency. In fact, current research
predicts that more than double the energy per unit of fuel will be created with
less than half of the CO, production.

By combining technologies such as hydrogen separators, heat exchangers and others,
CO, emissions can be reduced by over 70%.

Source: Clean Coal Today - Issue 63 - Summer 2005
3Source: US Department of Energy



HELPING TO MOVE SOCIETY FORWARD

Coal has been part of the energy mix since before the Medieval Period, moving into broad

use around the time of the Industrial Revolution.A key ingredient in the inventions and
advances that changed society was coal.

As we improve technologies our ability to use coal more efficiently improves as well. For
example, steam-powered machines changed the face of manufacturing, while steam engines
reduced transportation time for goods.These vehicles were powered by coal.

One of the technologies that is widely used to improve efficiency is coal gasification*. It
involves crushing the coal into a powder and heating it in the presence of steam and oxygen
to produce a gas.After the sulphur content of the gas and other impurities are reduced, the gas
can be used as a fuel or further processed and concentrated into a chemical or liquid fuel*.

* See Glossary

“Source: Colorado School of Mines
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In the past century, we have cycled through many generations of technologies to clean
up how coal is used, and in the past decade the speed of innovation has increased
tremendously. The G3 supercritical facility at Genesee uses the most advanced coal-fired
generation in Canada.

Since G3 went on-line, Alberta has updated emissions requirements to be more strict,
meaning that every new coal plant must be as advanced and clean as G3. Even with these
new, tougher regulations, G3 still manages to come in well below the allowable limits. In
fact, while significantly reducing NOx, SO,, and particulate matter; its owners - EPCOR and
TransAlta - have also committed to reducing and offsetting CO, emissions down to the level

of a natural gas combined cycle generating unit.This means G3's CO, emissions are offset by an
additional 52% over the 18% already gained when compared to other coal plants in the province.

Because coal is an essential part of the energy mix, both in Canada and throughout the
world, governments and industry are constantly researching and developing newer and
smarter ways to use coal. G3 takes an important leap forward, and already industry is busy
working on the next advancement.The Canadian Clean Power Coalition is actively studying
clean coal technologies to assess coal’s role in Canada.

THINGS HAVE = = o
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WE USE COAL VERY

DIFFERENTLY NOW.
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Carbon capture and storage is feasible. Carbon
dioxide extracted from gas production on Statoil's
Sleipner West field in the Norwegian North Sea
is stored 1,000 metres below ground instead

of being released to the air. The process, in use

since 1996, sequesters about 2,800 tonnes of CO,

every day.

* See Glossary
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INTERCONNECTED
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The building you live ﬁmje vehicle you ride in and the electricity you use are all directly
related to coal or steel. In addition to these products, coal is used to make many other
- items we encounter in our daily lives. ",

For example, when you go into the kitchen for breakfast, you are surrounded by coal. Coal is
ake steel, so coal is used in the stove, microwave oven, steel pots and pans, cutlery,

every other item containing steel.
L= L |

i

In fact, more than 170 tonnes of hard coking coal - an essential ingredient in the production
- =
of steel - is needed to produce the steel to make the tower to support the 80 metre rotor
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blades of a wind turbine that generates ele‘ﬁrici
f

Coal by-products are also ﬁti'me, medicine, plastics, bleach and fertilizers.

o
It is evide that society %ililty' ofiffot‘dable energy and consumer goods.

i1:l111ouf coal.
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Neither of these can be readily provi_:l'edl,

More information about
the different uses for
coal can be found in the
Technology module of
the Coal Kit.
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Coal has been a part of the Canadian economy and energy mix for many years.As our
energy needs grow, coal will continue to keep society moving forward. The world’s
population is increasing, and the modernization of developing nations means that we will
be counting on the energy and products made with coal more than ever. In 2000, the world
used 400 quadrillion British Thermal Units (Btu*) and this is projected to increase to 702
quadrillion Btu by the year 2030.

The world has more coal than any other fossil fuel, and it is widely distributed, allowing for
virtually every country to eithermlt or import it. The availability of coal helps to keep its

price lower and more stable tha of the other energy sources.

Renewable energy sources will p% important role as time goes on, but currently |
the only way that we can provide e ugh energy to meet society’s needs is through the

intelligent use of fossil fuels.

-current production rates, this
coal can provide us with energy
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North America has 258 billion tonils of proved reserves.
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[HEB OO MICINE ARRENDIX

FINDING THE BALANCE

There is no doubt that we will continue to rely on coal as a valuable part of the global energy mix.

So, in the context of sustainable development, the question is not whether coal will play a role, but \
rather how humanity can continue to enjoy the many economic and social benefits associated with its
use, while at the same time reducing or eliminating environmental impacts.

ADDITIONAL SOURCES OF INFORMATION

There are a number of Canadian, American and International web sites about

sustainability. To access current links to government/international agencies,
industry and also to the research community/academia, please visit www.coal.ca

Given that
sustainability

is about balance,
the challenge for the
coal industry is to find a
way to retain coal’s significant
contributions to our standard of
living while supporting a sustainable
environment for the future.

COAL IS PLENTIFUL,
AFFORDABLE, AND
INCREASINGLY CLEAN
AND We CONTINUE TO
DEVELOP MORE ADVANCED
TECHNOLOGIES.
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