This information is taken from the Four Seasons Environmental Centre materials prepared in 2007. Many
thanks to Ken Duncan and Kela Graphics for spearheading the project and Glen Hvenegaard, Chad
Winger, Susanna Bruneau, and Kim Macklin for the research and writing on the FSEC project.

The FSEC was a project of the Rotary Club of Camrose funded in part with a Government of Canada
Rural Economic Development Grant.
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Coal

What is it?

'The name of the fuel we know as coal originated from the Anglo-
Saxon word for charcoal which is ‘col’. Coal is a fossil fuel which
began forming during the Carboniferous era ( 280 to 345 million
years ago). Coal is mostly carbon with hydrogen, oxygen and
nitrogen making up the remainder. Graphite formed from high

ranked coal is pure carbon.




Overtime silt and sediment buried large deposits of prehistoric
vegetation and tectonic movements of the earth’s crust caused

high temperatures and great pressure to change this vegetation

into peat. Over millions of years this transformation continued,
changing the peat into the many types of fuel we know today. Coal
is ranked according to its moisture content and its potential energy
production. As coal rank increases water is lost rapidly and volatiles
more slowly, ash and fixed carbon are retained. The quality of

each coal deposit is determined by the temperature , pressure and
length of time in formation. This is usually referred to as its ‘organic

maturity’.

PEAT forms when plant material is inhibited from decay by
acidic conditions. It is soft and can be used as fuel when dried. Peat
has a very high moisture content and burns slowly so was often

used by poorer families in Europe as a cheap fuel which would



produce heat for a long period of time. Ireland is the country most
associated with using peat as a fuel and the first recorded use was
in the 7th century .In 1926 over 6 million tonnes of hand cut peat
was used in Ireland. In Canada we associate peat with the peat
moss cut from upper layers of peat bogs and used in gardens to
improve the soil. Canada is the world’s leading producer of peat

ImMoss.

LIGNITE or brown coal is the lowest ranked fuel because it
contains the most moisture and has a high sulphur content. Lignite
was formed approximately 50 million years ago. It is soft and

has a low energy content -around 8 -10 MJ/Kg. It is generally
used in steam-electric power generation plants situated close to
the mine because it is an inefhicient producer of energy. Fossil
evidence is best preserved in lignite. Over millions of years lignite

is transformed into sub-bituminous coal.



SUB-BITUMINOUS COAL has a higher carbon content

and less moisture than lignite. There are varying ranges of sub-

bituminous coal again depending on the length of time it has been
subjected to high temperatures and pressure over millions of years.
Most sub-bituminous coal mined today is 35-45% carbon and has
a lower sulphur content although its high moisture content makes
it less economical to transport and its fuel value is lower than high

ranked coal.

BITUMINOUS COAL is 45-85% carbon and has therefore
less moisture. It is usually black with well defined bands of

shiny material alternating with dull bands. Because of its lower
moisture content it is more easily transported and produces more
energy when burnt. When heated in the absence of oxygen some
bituminous coals form a high grade carbon product called ‘coke’

which is used in the manufacture of steel.

ANTHRACITE is the top ranked and most desirable form of
coal. It was discovered in 1769. It is the blackest and hardest kind
of coal because of the 85-95% carbon content. It burns cleanly
and has a high heat value. It can be stored on the ground for long

periods of time without causing environmental problems.



WHERE IS COAL FOUND.
Of the three fossil fuels coal has the most widely distributed

reserves. It is mined in over 100 countries and on all continents
except Antarctica. The largest reserves are in the USA, Russia,
China, Germany, India, Australia and South Africa. Canada ranks
13th in the world with production of higher ranked coal such as
bituminous and anthracite. It is estimated that there is enough
coal to last 300 years ,although this does not take into account an
increase in the world population and a resulting decrease in natural

gas and petroleum reserves.
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Coal---

A Wonderful
Source of
Wealth to

the Camrose
Distriét---
The Key to
Unlimited

Commercial

and Industrial
A Primitive Coal Mine in the Camrese District. Many hrmewve private

Expansion emknes and up&lmlstg ::c:"lr;r:z:t- neighbor

1}' considering the tremendous importance of the coal mining industry in the Camrose distriet, no

time need be lost in setting forth the result of scientific investigations, The fact is that the best
lignite conl in seams of an average thickness of six feet, is being mined at various pumh in the district

within & radius of sixteen miles from the town of Camrose. These n mines, all well located on railway

lines, are near the eastern extremity of Central Alberta coal areas and thus supply enormous quanti-
ties of coal to Saskatoon and other Saskatehewan points.
Coal Makes Big

Pay Roll

The five large com-
pany mines in the
Camrose district and
the score of smaller
concems easily mine a
total of 1000 tons of
coal per day during
the winter months.
These mines give em-
ploymcnt to about
300 men and put a
pay roll into ecircula-
tion of not less than

Scenn at the Mine of the'Battle River Collieries Ltd_"Ten Miles East of Camrase 90,000 per week.




HOW DO WE MINE COAL

Coal is extracted from the ground by underground mining or
surface mining known as open pit mining. Outcrop coal which was
close to the surface was used in Britain during the Bronze age ( 2-
3000 years BCE ) and was commonly used during the late Roman
occupation of Britain. These easily accessible sources were largely
exhausted by the 13th century and underground mining using
shafts was developed. The first shafts were known as “bell pits”.
These were little more than wells widened at the bottom to reach
larger amounts of coal. Often women and children were employed
to carry the coal up ladders to the surface. Later, mines were
enlarged and by 1683 were using timbers to support the roof. This
enabled coal to be mined further away from the entrance shaft.

By 1832 a method known as “board and pillar” was being used in
deeper mines. The coal was extracted and pillars of coal were left to
support the roof. When the seam was exhausted the miners worked
backwards removing the pillars as they moved back to the mine
entrance. This technique was also known as pillar and stall, room
and pillar and stoop and stall depending upon the area in Britain
where the coal was mined. When British miners came to Canada
to open the first coal mines they used the name most familiar to
them. The Mines and Collieries Act of 1842 banned all women
and children under 10 from working underground although young
children were still employed at the pit surface to lead the pit ponies
and haul coal.



Modern methods of mining include :

Longwall mining - a machine known as a longwall shearer
uses a rotating drum to move across a coal seam. The loosened
coal falls onto a conveyer belt and is removed to the outside.
These systems have hydraulic roof supports which move
forwards as the machine advances through the coal face.

Over 50 % of underground production uses this method.

Continuous mining - This uses a machine with large metal teeth
which scrapes coal from the seam . This accounts for 45% of all

underground coal production.

Conventional mining - This uses explosives to loosen the

coal and accounts for less than 5% of underground production.
Explosives used in underground mining are generally restricted to
specially formulated materials which reduce, but do not entirely

eliminate, the possibility of methane or dust explosions.

Rush Ton Coal Gompany
With Better Coal
At a Better Price
/ That Gives a Better Heat
With Less Coal
You had better buy our Coal.

LTI T T

To tha FARMERS: Wa wanl your businass

RUSH TON COAL COMPANY
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Surface mining - simply strips the soil from the top of shallow
seams and the coal - mostly bituminous in the US - is extracted.
This is the most environmentally damaging of all methods since
the soil is often not replaced and trees and plants will never cover
the scars on the earth. Instead of excavating the contour of a

ridge side they now blast the entire mountain top oft and almost
everything that isn't coal is pushed down into the valleys below,
covering creeks, forests and healthy streams. This dismantles the
entire ecosystem. In Alberta the Cheviot mine permit application
to extend the mine adjacent to Jasper National Park has been
opposed. Roughly 25 tonnes of the mountain will be stripped away
and dumped onto the surrounding landscape for every tonne of
coal exported. Destroyed would be a mountain wildland including
eight creeks and valleys of the headwaters of the Mc Leod and
Cardinal rivers. Both the company’s and Parks Canada experts



concluded that the Cheviot mine would result in the direct loss

of quality habitat and wildlife travel routes for at least 100 years.

In 2006 the governor of Montana opposed an application by

the Cline Mining Corporation to remove a mountain ridge in
southeastern British Columbia. For every 2 tonnes of coal mined
the company would leave 16 tonnes of waste in the Folsey creek
drainage , a tributary of the Canadian Flathead river. Contaminants

dropped into the river would reach Flathead Lake in Montana in
48-72 hours.

Underground mining was and still is a very dangerous occupation.
Hazards include roof collapse, fire and gas explosions from buildup
of methane. Improvements over the centuries include the Davy
lamp, electronic gas monitors, improved ventilation systems and the

use of heavy machinery to cut the coal instead of explosives. HOW



THE WORLD USES COAL

Coal is used most significantly in electricity production , steel

and cement manufacturing and for domestic use as heating

fuel. Coal generates 39% of all electricity production, more than
double the amount produced individually by hydro, gas, nuclear or
oil generation. In western Canada, where most of Canada’s coal
resources are found, increasing demand for electricity could result
in additional coal fired generating plants. By products of burning
coal, such as ash and slag, are used in the manufacture of many
household products including fertilizer, paint, insulation, rubber
bands, golf balls, batteries and chalk. Coal can also be converted
into liquid fuels such as gasoline and diesel but the process releases
large amounts of carbon dioxide and is not viable while oil and
natural gas reserves are easily available.

Concerns have been raised over the ability to produce electricity
from coal without increasing carbon based emissions. Combustion
of coal releases carbon dioxide and nitrous oxides as well as sulfur
dioxide. Some of these emissions when mixed with water fall to the
earth as acid rain. Coal mining also emits methane, another cause
of global warming. Coal and coal waste products including ash, slag
and flue gas contain heavy metals such as arsenic, lead, mercury,
nickel, cadmium, copper and radium. These emissions are trace
impurities but paradoxically result in more radioactive waste than

nuclear plants. In Ontario the government has pledged to close all



coal fired power plants . The goal is to clean the air and cut carbon
emissions in the province. European nations such as Great Britain
and Germany have cut coal use by 40% in the years from 1990 up
to 2002 and have consequently cut carbon emissions to produce
cleaner, safer air resulting in fewer deaths from asthma and other
lung diseases. The German government, in 2007, announced

that they would close all coal mines in Germany by 2010. The
movement to phase out coal production is gaining momentum.
Many nations are proposing a “carbon tax” to discourage coal use.
Other ideas have been discussed such as the use of filters on coal
generating plants to burn ‘clean’ coal, but these are expensive and
still leave the problem of where to dispose of the gases produced
by these methods. Until the world can agree on cleaner methods of
producing energy it is likely that coal production will continue as it

has for centuries.

Large Wage Roll is Result
‘ of_CoaI Mining Industryx

O\cr 700 \fhn Find Employment in Winter Months and:
7 Draw I’m (,}mqucs for Total of*$5,000 per-
Week—Five Mines in Operation -
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On Lhe Left Bank of Mir<ar Laice is Locwticd the Maurfelpe Power Plart. 'I'he Gas Well Era directly bevond but
is not shown In this illust-atio:,
What Does the Coal Situation Mean for
Those Who Come to Live in Camrose?
# The Coal Bin Can Alwavs be Kept I7ull and the Coal Rill is Always Low— Residences
Ei' and Business Places Vay |lave All Public Utilities Without Bemg Charged Cxorbi-
tant Rates— There is no Danger of Depleting the Supply as the Town Rests on a Huge
Coal Area—Coal is of Splendid Quality and Especially Suitable for Domestic Uses.
5
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d e surpias of ceal required for the Camrose disirizt will alwrys fnd @ markst ensterd, New
raiftsay dfnes are chening np fa sero the country of fhe miiddie mest, and fo aly this coundry Capecse witl
have favoreble access for the coal business. It will thuz be veen that, considered from uny siandpcint,
the coel miring indutry uf the Caomrose district te frought with tremendous possibilities.
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