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TRUGG Research Carousel Stations
Station One: Forestry
With over 925,000 square kilometers of land, British Columbia has vast amounts of forest land – nearly half of which
is designated as harvestable land. Employing over 150,000 workers, or just over 5% of our province’s workforce (see
Figure 1), the forestry industry in B.C. is an important economic sector, generating nearly 4% of the annual provincial
revenue. In 2016, over 30 million cubic meters of wood products (primarily softwood lumber) was produced, generating
$5.5 billion in sawmill sales. Nearly another $5 billion was generated from the sale of raw logs, paper and pulp
products and wood pellets. Most of the wood products were harvested in the B.C. interior (see Figure 2).

Figure 1: B.C.’s Forestry Sector Workforce

Source: Economic State of B.C.’s Forest Sector 2016 Report and Statistics Canada via the BCStats Labour Force Survey
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Figure 2: B.C.’s Wood Product Harvest

Source: Economic State of B.C.’s Forest Sector 2016 report and Statistics Canada

With softwood lumber production in the interior the most significant economic contributor to the forestry industry in B.C.,
the exports of softwood lumber represent a key facet of our forest industry. The United States, China and Hong Kong, and
Japan represent the three largest buyers of BC’s softwood lumber (see Figure 3). Several key tree varieties represent the
majority of softwood lumber exports in B.C.: Douglas fir and Hemlock trees in the B.C. coastal regions, and Lodgepole pine
and Spruce in the B.C. Interior (see Figure 4).

Figure 3: B.C.’s Forestry – Exports by Market

Source: Economic State of B.C.’s Forest Sector 2016 report and Statistics Canada
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Figure 4: B.C.’s Forestry – Harvest Volumes

Source: Economic State of B.C.’s Forest Sector 2016 Report and Statistics Canada

As important as the forest industry is for British Columbia as a whole, it is a critical industry for many regions within the
province – especially small towns that rely on the growth, harvest, milling and sale of local forest products.
As a community with nearly 190 square kilometers and 1.8 cubic meters of harvestable forest land nearby, Tumbler Ridge
has a partnership with the province of British Columbia known as the Tumbler Ridge Community Forest Ltd. This partnership
provides the community with the right to control the social, environmental, and economic interests and activities within
their forest lands (known as the Tumbler Ridge Community Forest).
Within this agreement, the community of Tumbler Ridge is able to harvest roughly 20,000 cubic meters of forest
product per year and receive significant monetary benefit from the sales of the product. Moreover, they are able to
facilitate sustainable harvest methods and processes to ensure environmental longevity and health of their local forests.
Additionally, it allows Tumbler Ridge to manage wildfire risk and pine beetle infestations.
Timber from the Tumbler Ridge Community Forest is usually shipped to nearby sawmills in Chetwynd, providing forestry
jobs in the region. Moreover, the profits from the Tumbler Ridge Community Forest are directed back into the community
in the form of grants.
Nonetheless, despite the economic incentives of a robust forest industry in B.C, there are environmental and social
concerns associated with the industry. Significant portions of BC’s oldest and most stable forests have been logged
through clearcutting. As the most biologically diverse province, the old-growth forests provide critical habitats for many
species at risk of extinction, including reptiles, amphibians, and keystone plant species.
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Moreover, significant portions of the harvestable forest land in B.C lies within the unceded territories of First Nations.
While many First Nations governments have the management and harvesting rights to the forest land on their territories,
the effect of decades of logging has taken a toll on their traditional ways of life.
Overall, the forestry industry is vitally important to both Tumbler Ridge as a community and B.C. as a province. It is a
provincial requirement for the forestry industry to contribute funding and labour towards reforestation to ensure longterm sustainability of the B.C. environment and forest lands. With continued cooperation between the forestry industry,
provincial government, local communities and First Nations governments, the forest industry has the potential to remain
a healthy and sustainable resource industry for years to come.

Station One Thinking Critically Questions
1. What are the careers that might be associated with the forestry industry in the Tumbler Ridge UNESCO
Global Geopark?
2. How are the forests near Tumbler Ridge currently managed? Is this an effective management strategy? Why or
why not?
3. Should the forestry industry in British Columbia continue to actively seek new markets (i.e., overseas) and
expand their rates of harvest? Why or why not?
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Station Two: Natural Gas
In Canada, over 15.4 billion cubic feet per day (bcf/d) of natural gas is produced. The western provinces are by far
the largest producer of natural gas in Canada. Alberta accounts for over 70% of our country’s natural gas production,
while British Columbia contributes just over 25% (see Figure 1). The Tumbler Ridge UNESCO Global Geopark (TRUGG)
holds vast quantities of BC’s natural gas reserves below the ground.
Figure 1: Canadian Natural Gas Production: Percentage by Province

Source: Natural Resources Canada 2018

Like oil, natural gas is a product of decomposed organic matter, typically from ancient marine microorganisms,
deposited over the past 550 million years. The TRUGG was along the coastline of what once was an ancient seaway
known as the Western Interior Seaway – an inland body of water that ran down the western third of what is present
day North America (see Figure 2).
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Figure 2: Location of Tumbler Ridge with the Western Interior Seaway

By Scott D. Sampson, Mark A. Loewen, Andrew A. Farke, Eric M. Roberts, Catherine A. Forster, Joshua A. Smith, Alan L. Titus
[CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)], via Wikimedia Commons

Living in the sea would have been a great diversity of marine life including predatory marine reptiles, such as mosasaurs,
growing up to 18 meters long, ichthyosaurs, and plesiosaurs. Moreover, there were abundant sharks, such as Squalicorax,
and advanced bony fish including Pachyrhizodus, Enchodus, and the huge 18 foot-long Xiphactinus, a fish larger than any
existing bony fish.
This organic material mixed with mud, silt, and sand on the sea floor, gradually becoming buried over time. Sealed off in
an oxygen-free environment and exposed to increasing amounts of heat and pressure, the organic matter underwent a
thermal breakdown process that converted it into hydrocarbons.
The lightest of these hydrocarbons exists in a gaseous state under normal conditions and are known collectively as natural
gas. In its pure form, natural gas is a colorless, odourless gas composed primarily of methane. Methane, the simplest and
lightest hydrocarbon, is a highly flammable compound consisting of one carbon atom surrounded by four hydrogen atoms
(chemical formula: CH4).
The extraction and exporting of natural gas is a significant contributor to the Canadian economy. Altogether, Canada’s natural gas industry generated $6.1 billion through exports in 2016 – all exports currently are shipped to the United States by
way of pipelines. This represents just over 53% of the total natural gas production in Canada – the rest is sold in Canada,
with the majority being used by Alberta and Ontario.
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To extract natural gas from the ground, there are two methods: conventional gas and unconventional gas (or tight / shale
gas). Conventional gas is more easily accessed as it is near surface and easy to drill for with minimal impact. Unconventional gas is more difficult to access as it is often deep underground and requires the fracturing of solid rock. In recent
years, the rates of drilling for unconventional gas has surpassed the drilling of conventional gas (see Figure 3). This trend
likely indicates the decrease in available supply of easily accessible gas and the increase in innovative techniques to
access harder to reach gas reserves.
Figure 3: Conventional vs. Unconventional Gas Production

Source: British Columbia’s Oil and Gas Commission Oil and Gas Reserves and Production Report in 2016

The natural gas industry has provided economic stability for many small communities in the north for decades, especially
near Tumbler Ridge and the Peace Region. However, with the rise of societal concerns regarding the environmental impact
of fossil fuels on our planet, natural gas is under heavy scrutiny for its contributions to environmental degradation and
climate change.
Of particular concern is the impact that drilling for unconventional gas has on both ground and surface water, as gasses,
fluids and particulates may contaminate interconnected waterways – often destroying fish spawning habitats. Additionally, nearly 4% of the methane released in the fracturing process leaks into the atmosphere – where it is a significantly
more damaging greenhouse gas than carbon dioxide.
Also of concern is the method of transportation used for many fossil fuels, including pipelines. While pipelines are said to
be the safest among all oil and gas transportation options, they lead to habitat fragmentation and are prone to leakages,
and sometimes catastrophic spills, even with the most advanced and innovative safety measures in place.
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As one of the cleanest burning non-renewable energy sources, natural gas is an attractive energy option – and the
industry still has the ability to provide economic stability and comfort for not only communities in the north, but B.C.
as a whole.

Station Two Thinking Critically Questions
1. What are the careers that might be associated with the natural gas industry in the Tumbler Ridge UNESCO Global
Geopark?
2. Why is the Tumbler Ridge region so rich in natural gas deposits? What natural historical features are responsible
for the deposits?
3. Should we continue to expand the unconventional natural gas industry even in light of the concerns regarding its
extraction and transportation? Why or why not?

8

TRUGG — Grade 9, Lesson 2: TRUGG Research Carousel Stations

tumblerridgegeopark.ca
/TumblerRidgeGeo

Station Three: Renewables
On a planet with over seven billion people, the extraction and combustion of non-renewable resources for energy has
now reached unsustainable rates – even in the short term. There is no doubt that the non-renewable energy systems
first developed in the industrial revolution provided humanity with a means to grow and develop to where we are today.
However, we are now observing the consequences of our dependency on non-renewable energy, including ocean
acidification, habitat degradation, and air pollution. Greenhouse gas emissions are combining to change the climate of
our planet at a rate that our planet has never experienced before (see Figure 1).
Figure 1: Global Temperatures (1880 – 2010)

Source: [GFDL (http://www.gnu.org/copyleft/fdl.html) or CC-BY-SA-3.0
(http://creativecommons.org/licenses/by-sa/3.0/)], via Wikimedia Commons

Enter renewable energy, including hydro, wind, geothermal, solar and, most recently, nuclear power. These forms of
energy, with an unlimited supply, provide renewable energy with several key advantages: few (if any) harmful byproducts, less damaging to access and capture, safer transportation and, of course, great abundance. What is most
intriguing is that many forms of renewable energy are transformed into electricity using the same methods that nonrenewables have mastered for over a century: harnessing the power of water.
Just how do we get electricity from water? The key is to use what’s known as the potential energy of water. When water
is full of potential energy, such as when it is behind a dam, it is ready to move. When we release the water allowing it
to flow, it is used to turn a propeller-like device known as a turbine. As this turbine spins, it also turns a metal shaft
in an electric generator, which is the motor that produces electricity (see Figure 2).
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Figure 2: Hydroelectricity Generation

Public Domain, https://commons.wikimedia.org/w/index.php?curid=176155

In the case of hydro energy, which is the primary power system used in B.C., there are two ways to capture the energy
of water: 1. build a dam on a large river or lake (creating a reservoir) that has a large drop in elevation, and slowly
release the water through the dam, or 2. as a river gradually falls in elevation, remove some water from a higher
elevation and keep it at the high elevation until there is a great enough difference between the elevations, then allow
the water to drop and return to the river’s elevation. This second method is known as a “run-of-the-river” hydro power
system. In both hydro systems, small amounts of water flow via gravity through the penstock. The power generated is
then transported via power lines to your home, school, and even hockey arena!
Using wind to spin turbines instead of flowing water, wind farms are a growing renewable energy industry. While there
are still only a few wind farms in B.C. (six as of 2018), there are many regions and communities that are looking at
wind power as a sustainable alternative to other forms of energy, including Tumbler Ridge, where one of B.C.’s largest
wind farms is located (see Figure 3).
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Figure 3: Wind Turbine in Northeastern B.C.

The Quality Wind Project started operations in 2012, and currently produces just over 140 megawatts of power via 79 wind
turbines - enough to power 43,000 homes with electricity! The energy produced sustainably is beneficial to Tumbler Ridge
and the Northern B.C. region, with the Quality Wind Project employing 280 skilled workers during construction, and permanently employing over a dozen employees to continue with maintenance and operations, thus helping the local economy.
Despite the tantalizing promises of renewable energy, there are still many challenges for the industry to overcome before
it can overtake non-renewable forms of energy generation. Among these challenges are: the environmental footprint
of wind and solar power, the damage to both land and water habitats of hydro and geothermal power, the dangerous
by-products of nuclear fission, and the astronomical cost of nuclear fusion. Moreover, with hundreds of thousands of Canadians having been trained to work in the fossil fuel industry, and so many of their communities dependent on the fossil
fuel economy, the transition to renewables is a difficult, though inevitably necessary, process.
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Station Three Thinking Critically Questions
1. What are the careers that might be associated with the renewable energy industry in the Tumbler Ridge UNESCO
Global Geopark?
2. How are renewables different from non-renewable energy sources? What are key examples of renewable energy
sources?
3. Should we continue to pursue developing new renewable energy technologies despite the high cost and often
low energy returns, relative to non-renewable energy?
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Station Four: Tourism
While British Columbia’s Peace River region has long been an area of great physiographic beauty, the discovery of
dinosaur footprints by two boys rafting down the Flatbed Valley river in the year 2000 drastically changed tourism in
Tumbler Ridge. Now, as home to a UNESCO Global Geopark, the community and surrounding park (see Figure 1) near
Tumbler Ridge attracts thousands of visitors each year. From geologists keen to see some of the most well-preserved
dinosaur footprints on our planet, to recreational enthusiasts who yearn to hike and sled in Tumbler Ridge’s beautiful
natural havens, the local economy has greatly benefitted from the increase in tourists.
Figure 1: Map of Tumbler Ridge UNESCO Global Geopark

Tumbler Ridge UNESCO Global Geopark, 2015

Within the Tumbler Ridge UNESCO Global Geopark (TRUGG), key natural attractions (amongst many) include: the
unique geological formations of Shipyard Titanic rocks (Figure 2), the dramatic cascading and higher-than-Niagara
dropping Kinuseo Falls (Figure 3), the scenic cliffs and flat-topped mountains of Mt. Speiker and, of course, the iconic
dinosaur footprints of the Flatbed Valley walkway (see figure 4).
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Figure 2: Shipyard Titanic Rocks, TRUGG, 2017

Figure 3: Kinuseo Falls, TRUGG, 2017
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Figure 4: Ankylosaur Track in the Flatbed Valley, TRUGG, 2017

In summer, there are hundreds of hiking trails to explore, motorized and non-motorized biking routes to take you to all
corners of the park, and lakes to relax upon. There is even an annual hard-rock music festival known as GrizFest, and
one of the most challenging yet beautiful half-marathons in the world, known as Emperor’s Challenge! In the winter,
there is a popular motorized sled community that takes to the hills to enjoy the vast abundance of snow in the area,
as well as thousands of kilometers of Nordic ski trails to skate or classic at one’s leisure.
While there is no shortage of natural tourist attractions surrounding the community of Tumbler Ridge, there are also
plenty of tourist attractions closer to the town itself. The Dinosaur Discovery Gallery and Peace River Paleontological
Research Centre hosts a world-class dinosaur exhibit. The nearby community centre hosts a leisure pool, rock-climbing
gym, and fitness facility, as well as an art gallery full of local and indigenous art. There are many small businesses
and restaurants, owned by local families, to serve locals and those who are visiting the area.
While the local economy has struggled over the past few decades, especially with the closure of several key mines, it
is hopeful that tourism becomes a strong economic sector in Tumbler Ridge for years to come.
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Station Four Thinking Critically Questions
1. What are the careers that might be associated with the tourism industry in the Tumbler Ridge UNESCO Global
Geopark?
2. How has tourism helped to diversify the Tumbler Ridge and Northern B.C. economy? What sorts of concerns might
there be with increased tourism in the region?
3. How could the community of Tumbler Ridge draw more tourists on an annual basis? What would be a reasonable
growth strategy?
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Station Five: Metallurgical Coal
As home to a tenth of the world’s total coal resources, Canada has a deep history in the coal industry. There are two
key uses of coal: as a fossil fuel energy source and as a raw product to be converted into building materials, including
steel. While there has been a significant decline in the use of coal as an energy source in British Columbia (and
worldwide) over the past few decades, as it is known as the least-efficient and least-clean burning fossil fuel, the
continued demand for metallurgical coal has kept the industry going, especially in northern and eastern B.C.
Coal is a form of sedimentary rock mostly found in the Northern hemisphere. Composed of the fossilized remnants
of plant life from millions of years ago, it is a diverse mixture of minerals with varying properties based on the plant
source and historical climate conditions (including the temperature and pressure of the atmosphere).
Several methods are used to extract coal from the ground. Surface mining methods, including strip mining, contour
mining and mountain removal mining, are used when coal is near the surface and can be accessed with an open-pit
mine. As the open pit mine grows, backfill is added to the mined areas to re-cover the land that was opened up.
However, many coal beds are too deep to access with surface mining. Instead, underground mining methods are used.
Varieties of underground mining methods include longwall mining, continuous mining, room and pillar mining, blast
mining, short-wall mining and retreat mining. Engineers who specialize in mining techniques will decide which method
to use based on safety considerations and efficiency of coal extraction.
Once metallurgical coal has been extracted, it is loaded onto trains or trucks that take it to a facility for refinement
and smelting into various metallic materials – usually steel. In B.C., most metallurgical coal is exported overseas to
Asia for refinement. While the industry has been under stress for several decades, coal remains B.C.’s largest export
commodity.
The metallurgical coal industry has deep roots in Tumbler Ridge. Originally founded as a community for employees
of the Quintette Mine (see Figure 1) in the 1980s, Tumbler Ridge grew to over 3000 people – many of whom were
employed by the mine. However, as the global price of metallurgical coal has fluctuated drastically over the past few
decades (see Figure 2), leading to a significant decrease of employment in the industry (see Figure 3), the challenge
of operating the Quintette Mine led to its closure in the year 2000. While there has been discussion of reopening
(including the province approving continued operations in 2014), it remains on hold.
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Figure 1: Coal Mine, Tumbler Ridge, 2017

Figure 2: Global Coal Prices

Source: Natural Resources Canada, 2018
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Figure 3: Mining Employment in Canada

Source: Mining Industry Human Resources Council, Statistics Canada, 2015

In December of 2017, the Government of Canada approved the opening of a second metallurgical coalmine in Tumbler
Ridge, known as the Murray River Mine. As part of the approval, the mine will have to cap their greenhouse gas production
and consult with local First Nations to protect caribou populations in the area. While the mine has yet to open, its potential
benefit to the economy would be significant for the community.
Similar to any natural resource-based industry, environmental concerns are prevalent in the metallurgical coal industry.
Akin to drilling for natural gas, underground metallurgical coal often requires drilling deep through geological formations
in order to access the resource. Surface mining requires large areas of land to be cleared and heavily degraded to extract
the ores. On the other end of metal’s life are concerns about the disposal of solid waste. While recycling practices with
metals have improved significantly, issues still remain in how metals are disposed of, especially those contaminated with
other chemicals and materials.
While the promise of the metallurgical coal industry returning to the Tumbler Ridge area is good news for the community’s
economy, there are lessons to be learned from the past. Of concern is the pursuit of economic growth through a single
industry – the very reason why Tumbler Ridge’s economy has struggled over the past few decades. With the emergence
of other industries, such as tourism and renewable energy, metallurgical coal has the potential to act as but one piece in
a greater puzzle representing a strong economy in the region.
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Station Five Thinking Critically Questions
1. What are the careers that might be associated with the metallurgical coal industry in the Tumbler Ridge UNESCO
Global Geopark?
2. How are the coal mines near Tumbler Ridge currently managed? Should the community pursue new mines? Why
or why not?
3. Should the metallurgical coal mining industry in British Columbia continue to export coal overseas, or look to
refine it here? Why?
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