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Introduction
North America is in the throes of an energy transformation; not only is the region shifting 
from a net importer to a net exporter of natural gas but across all industrial applications, 
the need to reduce costs and cut emissions has never been more acute. A number of 
financial and strategic investors are moving to take advantage: particularly by building 
LNG liquefaction facilities either for domestic sale or export overseas. The challenge 
for those who want to be a part of the natural gas revolution is to get the strategy right 
in terms of planning, investment and logistics. This means comprehending to a highly 
detailed level where the strongest opportunities are and how they are likely to develop, 
in order to support the analysis behind the large-scale capital commitment necessary for 
projects. 

The rewards for developing a major LNG industry in Canada will be significant. Savings 
of approximately one third of fuel costs for high horsepower (HHP) engine operators, 
reductions in greenhouse gas emissions and lucrative revenues for private enterprises and 
government. Beyond the domestic market, exporting LNG could provide a revenue boon 
for coastal states, heralding a momentous shift in fortunes in the fallout of the economic 
crash. 

However, players need to tread carefully. Already, in Australia, there have been examples 
of projects experiencing major cost inflation and delays. In Canada, there are numerous 
barriers to be overcome in terms of industry and public perception before the shift 
to LNG fuel gathers pace across the major target segments. While technological 
developments mean that efficient, moderately priced LNG engines are available, they are 
still a significant investment that none will take lightly. The global market for LNG is also 
subject to change. Producers in the US, Russia and Australia are all competing for a share 
of the market, while the potential exploitation of shale plays in China could too impact 
pricing.  

http://www.lngforhhp.com
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Canadian Natural Gas - Key Statistics

Reserves (at 2010 Year-end): Natural Gas: 70.4 trillion cubic feet

Production (2012): Natural Gas: 13.7 billion cubic feet per day

Prices:

Natural Gas: 2011 - $4.00

- Nymex Henry Hub (US $/mmbtu): 2012 - $2.85

- AECO (c$/mmbtu):
2011 - $3.60

2012 - $2.40

Exports: Natural Gas: 8.5 billion cubic feet per day

Canadian Consumption: 7.9 billion cubic feet per day

Scale of the opportunity  

FC Business Intelligence’s LNG for High Horsepower Canada Conference & Exhibition is 
taking place in Calgary, Alberta February 10-11 2014.

This 2-day forum is specifically designed to facilitate knowledge sharing, collaboration 
and meaningful discussion between leaders involved in the role out of LNG to to non-
traditional markets in Canada. 

You’ll be able to meet, network and share information with over 250 senior decision 
makers working  in this space. At a time when partnership building and market 
development is key, can you afford not to attend?

Click here to find out more (link to www.lngforhhp.com)

With over 70 trillion cubic feet of natural gas reserves, the potential for LNG as a fuel 
source in Canada is enormous. Canada is the world’s third largest producer of natural gas 
with production of 13.7 billion cubic feet per day. Applications include marine, mining, 
heavy duty on road trucking, exploration & production and remote communities. Demand 
is set to gather momentum in the years ahead, as technological progress coincides with 
supply factors to deliver a compelling overall case for LNG. 

Despite the scale of the opportunity to take advantage of abundant reserves and the 
cheaper price of natural gas, LNG production remains sparse and underdeveloped across 
Canada. There are scarce sources of LNG, provided by gas utilities, and the pipeline 
infrastructure also requires substantial investment to service a major transition. 

http://www.lngforhhp.com
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Key drivers 

Long term price advantage  
On an energy-equivalent basis, natural gas has historically traded at a significant discount 
to crude oil. Today, that discount is trending toward historical highs and crude oil now 
costs in excess of four times the price of natural gas. Natural gas commands a similar price 
advantage of diesel. The gap in costs leaves significant space to cover the additional costs 
of liquefying gas for use in HHP applications.  

Source: EIA as at April 15, 2013

Source: NGX and CME Futures as of 16 May 2013.

Ratio of Brent crude oil price to Henry Hub spot natural gas price  
in energy equivalent terms, 1990-2040

Natural Gas Prices at Major North American Hubs

http://www.lngforhhp.com
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Rising Domestic Demand
The last two years has seen a dramatic fall in the price of natural gas, which has challenged 
exploration and production companies. Falling revenues due to abundant supply means 
that while natural gas demand globally is rising, businesses have struggled to stay afloat. 
Production has also fallen in recent years, in response to falling demand and cheaper gas 
prices. However, recently there has been an uptick in applications for new wells on the 
west coast, with firms eyeing exports to Asia as the next big thing for Canadian natural 
gas. For example this summer Trinidad Drilling announced that it had signed a contract to 
build a large-scale drilling rig in British Columbia’s Liard Basin shale gas formation. 

Recently, the discount of Canadian natural gas over US natural gas has reached a 
historical peak, as storage levels have become full. This is partly due to seasonal trends but 
is also part of the longer-term impact of the US shale gas revolution. In 2012, Canadian 
storage peaked at 472.5 billion cubic feet on Oct. 20, compared with the maximum of 
482.7 billion.1

According to the International Energy Agency, gas will increase from 10% of energy use in 
2010 to 25% in 2035. Demand for natural is projected to grow at approximately 1.6% per 
year up to 2035, which is more than twice the forecast for oil. 

It’s predicted that domestic demand for natural gas in Canada will continue to increase, 
reflecting global trends. Although the industry is going through a period of suppressed 
pricing at present, Canada is the ninth biggest global consumer of natural gas, consuming 
82.5bn cubic meters in 2011, according to the CIA World Factbook. Demand increases in 
Canada are expected to come largely from the oil sands sector and for power generation. 
Canada’s National Energy Board anticipates a rise in demand considerably outstripping 
supply over the next two decades. Between 2011 and 2035, their analysis sees natural gas 
demand rising 62% from 8.9 Bcf/d to 14.4 Bcf/d in 2035.2

Source: Public information from reporting agencies and the NEB

Marketable Natural Gas Production in Canada

1 Enerdata 
2 ‘Canada’s Energy Future’ - National Energy Board - November 2011

http://www.lngforhhp.com
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Source: ‘Canada’s Energy Future’ - National Energy Board - November 2011

Canadian Net Natural Gas Available for Export

The lure of export markets 
Particularly in British Columbia, exports of LNG are expected to have a major economic 
impact on Canada and the domestic market for LNG. Rising demand in Asia provides a 
window of opportunity to export Canada’s comparatively cheap natural gas. Prices for 
LNG in Asia hover around US$15 per mmBTU, compared to a price of $3.71 per mmBTU 
in New York and substantially less in Canada. The key markets are Japan, Korea and 
Taiwan, given that these countries are not being targeted by other gas suppliers, such 
as Russia, who are currently investing in pipelines to service India and China. The key 
challenges are infrastructure related - unlike the US, Canada must build transportation, 
storage and liquefaction facilities from scratch. There is also the risk of competitive 
natural gas exported from US ports and natural gas production in Asia. 

Emissions targets 
The environmental advantages of burning LNG compared to traditional fossil fuels are 
a major driver for its adoption in Canada. Federal and regional governments support 
the production of LNG for environmental reasons (in addition to economic). In British 
Columbia, one of the major environmental goals underlying support for LNG projects it’s 
the Greenhouse Gas Reduction Target Act of 2007 that mandates cutting greenhouse 
gas emissions by at least 33% below 2007 levels by 2020. The marine and automotive 
industries are both subject to regulations that favour the use of LNG over traditional fuels. 

Also a central driver of domestic demand for natural gas, the oil sands represent a 
huge chunk of Canadian greenhouse gas emissions. In 2010, oil sands accounted for 
approximately 6.8% of total greenhouse gas emissions in Canada. The government has 
legislated to encourage oil sands and related projects to reduce their carbon footprint. 
This has driven some progress and according to Environment Canada, GHG emissions per 
barrel of oil from the oil sands have been reduced by an average of 26% between 1990 and 
2010.

http://www.lngforhhp.com
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Utilities investing in developing the LNG marketplace 
Increasingly, private utility companies are playing a role in the development of the LNG 
market in Canada. Among the firms eyeing midstream roles delivering LNG to customers 
are Gaz Metro and Fortis BC. Fortis BC operates a peak shaver facility on Tilbury Island in 
Delta, British Columbia, which is capable of liquefying 120,000 cubic metres of natural gas 
per day and has another storage facility in Mt Hayes. In addition to these facilities, aimed 
at supplying local communities during periods of bad weather or peak demand, Fortis 
BC is engaged in a program to encourage uptake of NGVs, offering financial incentives 
totalling US$100m to commercial, return to base fleet operators of highway transport 
tractors, buses, refuse and delivery vehicles and marine vessels. Montreal-based Gaz 
Métro Transport Solutions, is also encouraging uptake of LNG as a transportation fuel. 
This year the company partnered with La Coop Fédérée to build the first public access 
filling stations in East Canada to provide LNG. The first five stations are scheduled o be 
completed by the end of 2015. Gaz Metro has a liquefaction, storage and regasification 
plant in with 57m cubic metres of storage space. It will utilise this plant to supply the 
NGV market. Both Gaz Metro and Fortis BC argue that by encouraging the uptake of 
LNG among high horsepower applications, consumer fuel prices will fall, not rise, as they 
achieve economics of scale and invest in infrastructure improvements. 

Technology: here and now 
Over the last six years, significant developments in natural gas engine technology have 
supported the case for a switchover to LNG. For commercial heavy engines, the major 
player is Westport Innovations, who create the most environmentally efficient and widely 
used natural gas engines. As well as highway trucks, Westport are active in supplying the 
rail industry as it considers LNG as a fuel alternative. Recently, Canadian National Railway 
ordered four tenders from Westport. The first tender to supply fuel to an adjacent natural 
gas powered locomotive will be delivered in the fourth quarter of 2013. With a capacity of 
10,000-gallons and an easily replicable design, the tender will improve range and assist the 
industry to envisage a smooth switchover to LNG. 

In shipping, marine solutions provider Wärtsilä has already received some orders in 
Canada to supply LNG systems for vessels. One of these will be for STQ’s largest vessel; 
427 feet long with capacity for 800 passengers and 180 vehicles. It should be delivered 
by the end of 2014 and will replace an existing STQ passenger ferry that is 40 years old, 
operating on the St. Lawrence River between mainland Quebec and Matane on the Gaspé 
Peninsula. STQ also ordered two smaller duel fuelled ferries with Wärtsilä technology, due 
to begin operations in 2015.

http://www.lngforhhp.com
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Market update: Eastern Canada
Initially, the focus for LNG infrastructure and liquefaction facilities centred on the 
West coast, however the East is commanding an increasing amount of attention and 
investment. There are two major liquefaction facilities planned in eastern Canada: Shell’s 
250,000 ton per year plant in Sarnia, Ontario and Pieridea Energy’s Goldboro facility which 
is scheduled for production capacity of 10m tons per year. The size differential between 
the two plants reflects the scale of the markets each is targeting, with Shell’s Sarnia plant 
focused on domestic markets and Pieridea looking to export overseas. 

Marine LNG demand located in the Great Lakes is central to Shell’s strategy; they expect 
Ohio-based Interlake Steamship Co., which runs 10 vessels, to be their first marine 
customer. Around 145 US and Canadian vessels operate on the Great Lakes and Sarnia is a 
major refuelling location. This presents an opportunity for Shell to capitalize on a possible 
trend towards LNG for marine fuel, driven by stricter bunkering emissions regulations on 
inland and coastal waterways. The Sarnia facility will also target trucks and trains as these 
industries consider switching to LNG. 

Pieridea Energy’s plant will source natural gas from the Maritimes, Marcellus and Quebec 
for export to Europe and India. Recently, project backers signed a substantial deal with 
E.ON in Germany. The Goldboro facility will deliver approximately 5 million tons per year 
of LNG for 20 years to E.ON. The deal helps to ease the European company’s reliance 
on natural gas imported from Russia, a key strategic driver in much of Western Europe. 
For Goldboro it provides a major boost to the project, solidifying its rationale. Reportedly, 
Indian firms have not yet signed deals due to concerns over the infrastructure to supply 
gas, though the E.ON deal will help improve perceptions. 

http://www.lngforhhp.com


LNG for High Horsepower applications in Canada
by: Robert Imonikhe 

LNG FOR HIGH 
HORSEPOWER CANADA 2014

10-11 FEBRUARY 2014  
SHERATON CAVALIER HOTEL, CALGARY

WWW.LNGFORHHP.COM

Market update: Western Canada
A flurry of LNG planning and development activity is currently underway on the west 
coast of Canada. An estimated US$50bn in infrastructure investment will be needed over 
the next five to ten years to support the regions ambitious export plans. At present there 
are US$17bn worth of pipeline projects in development. 

The promise of access to lucrative Asian markets is the biggest driver for the development 
of LNG production facilities. Projects are likely to take between two and five years before 
any LNG is actually shipped to Asia. British Columbia’s Premier, Christy Clark has lent 
strong support to LNG projects in the territory. The governments hopes for the equivalent 
of 65% of Canada’s 2011 natural gas production to be exported overseas as LNG by 2020. 
They anticipate LNG exports will have a major impact, providing more than US$20bn to 
the economy, creating 9,000 construction jobs and adding US$1bn a year of revenues. 
Recently, the British Columbia government approved $115.8 million in tax breaks under 
a royalty credit program to support natural gas drilling while producers continue their 
attempts to develop a liquefied natural gas export industry. 

One of the major areas of development is Kitmat, where the first plant is expected to be 
operational by 2015. The Douglas Channel LNG plant has a capacity of approximately 
0.09bcf/d and is owned by Haisla First Nation, LNG Partners and Golar LNG. Because 
of its size the plant doesn’t have to go through the environmental assessment process, 
which although it is shorter in Canada compared to the US, often delays projects. Golar 
LNG will buy all of the product, along with an unnamed Asian investor. Another project 
in Kitmat is run by Chevron and Apache. The plant expects to ship LNG by 2018 though 
a pipeline must be built between Kitmat and Summit Lake to supply the facility. A 
consortium between Shell, Korea Gas, Mitsubishi, and PetroChina also hopes to establish 
a major presence in Kitmat, with a 5bcfd capacity and a terminal for two LNG carriers. 
The project would require a major new power line and pipeline, neither of which have yet 
entered environmental assessment. Petronas and Japan Petroleum also have plans for an 
export facility, though the project and its pipeline have not yet won any of the necessary 
approvals. 

Looking at the development of the domestic market for LNG in the west of Canada, Ferus 
and Encana are positioning themselves as suppliers for HHP engines in both highway and 
off-road applications. Ferus and Encana’s new 190,000 litre per day facility will be located 
near Grande Prairie, Alberta. This is close to high levels of energy industry activity in 
northwestern Alberta and northeastern British Columbia. The plant, which is expected to 
be operational by the end of 2013, will be among the first in Canada designed to produce 
LNG specifically for HHP engines used in drilling rigs, pressure pumping services, and 
heavy-duty highway and off-road trucks. Other applications for this LNG supply include 
rail, mining, and remote power generation. In 2011, Encana claims that it saved $12 million 
in fuel costs by using natural gas instead of diesel in drilling rigs and company trucks. 
Ferus plans to convert its entire truck fleet to run on LNG over the next five years. The 
companies are targeting what they see as a growing market among diesel consumers in 
northern and western Canada to switch to natural gas, driven by the desire to cut costs 
and reduce emissions. 

http://www.lngforhhp.com
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Planned LNG Liquefaction Facilities

Key: Operator Location Capacity (tons/year) Primary Market

1 Encana and Ferus Grande Prairie 
Alberta

30,000 Domestic

2 Shell Sarnia, Ontario 250,000 Domestic

3 Chevron Canada and 
Apache Canada

Kitmat, British 
Columbia

5,000,000 Export

4 LNG Canada (Shell Canada 
Ltd, PetroChina Company 
Limited, Korea Gas Corp, 
Mitsubishi Corporation 
(KOGAS))

Kitmat, British 
Columbia

12,000,000 Export

5 BC LNG Export Co-
operative LLC: LNG Partners 
(Texas) and Haisla Nation

Douglas Channel, 
Kitmat, BC

900,000 Export

6 Pacific NorthWest LNG 
(Petronas)

Lelu Island, 
District of Port 
Edward

12,000,000 Export

7 Shell Jumping Pound, 
Calgary

300,000 Domestic

8 Pieridae Energy Canada Goldboro, Nova 
Scotia, Canada

10,000,000 Export

9 BG Group Prince Rupert, 
British Columbia

14,000,000 Export

Planned LNG liquefaction/export facilities in Canada

http://www.lngforhhp.com
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Key HHP applications 

Marine
Stringent emissions regulations, overseen by the International Maritime Organization 
(IMO) come into force in January 2015. These mandate ship operators to cut emissions 
when active within 200 miles the Canadian coast. In order to comply, shipping companies 
face a choice between using low-sulphur distillate fuel, adopting exhaust ‘scrubbing’ 
technologies or switching to LNG. LNG is being suggested by many as the most viable 
alternative, offering air quality benefits, reducing NOx and particulate matter by 80%, SOx 
by 90% and greenhouse gas emissions by up to 25%. 

The incoming emissions regulations and the potential of LNG to enable cost-effective 
compliance with these is driving a surge in interest in using LNG in the industry. Uptake 
is likely to be a gradual process, given the scale of investment required to make the 
switch, though it will create a major new market for LNG producers in the region. Marine 
transportation is currently heavily dependent on high emission heavy fuel oil, which 
accounts for more than 60% of energy consumption, while diesel fuel makes up the 
remaining 40%. Furthermore, energy consumption in Canada’s marine sector is growing, 
compounding the need to adopt cheaper and cleaner fuels. 

 A number of major industry players recently came together to look in to the feasibility 
and benefits of using LNG as a marine fuel in Canada. Seventeen industry organisations 
initially agreed to take part in a study that will explore technological readiness, training, 
safety, regulatory requirements, environmental considerations and the economic case for 
LNG. In August, the project was extended to include the eastern and Great Lakes regions, 
with support from government agency Transport Canada. The project was first supported 

North American Emissions Control Area (ECA)

The North American ECA entered force in 2012, though emissions restrictions 
become stricter on 1 January 2015, after which point the sulphur content of fuel 
oil burned must be lower than 0.10% m/m. In January 2020, sulphur content 
restrictions outside of ECA’s (in global waters such as those connecting Asia 
and the west coast of Canada, drop from 3.5% m/m currently to 0.5% m/m). 
This is driving interest in LNG among larger carrier operators and adoption 
of LNG vessels looks likely to ramp up in years nearer to the deadline, though 
other alternative emission controlling options are being considered.

http://www.lngforhhp.com
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by the Canadian Natural Gas Vehicle Alliance (CNGVA). The final report scheduled to be 
published in November 2013.

While uptake of LNG for bunkering will take up to ten years before the scale is significant, 
some operators are already taking steps to modernize their fleets for the fuel alternative. 
LNG is particularly viable for those vessels operating within coastal or inland waterways, 
where emissions controls have already been imposed and will become stricter from the 
beginning of 2015. Ferries are an ideal application. For instance, Canadian Ferry company 
Société des traversiers du Québec (STQ) recently contracted Wärtsilä to supply two 
dual fuel Ro-Pax passenger ferries. The ferries will operate between Tadoussac and 
Baie-Sainte-Catherine on the Saguenay River in Québec, Canada and are scheduled to 
start service in 2015. The order follows STQ ordering what is thought to be the first LNG 
powered ferry in North America last December, to be used on routes crossing the St. 
Lawrence River.

Source: Wärtsilä

Wärtsilä STQ Ferry - Rendering 

http://www.lngforhhp.com
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Mining
Mining accounts for a significant proportion of Canada’s industrial sector energy use, 
which as a whole consumes the lions share of energy in the country (47%) or 4,803 PJ 
in 2009. This demand is expected to grow substantially over the medium term, as the 
economy resumes along a positive trajectory. Two key characteristics of mining fuel 
applications: remote locations and high energy usage, make the sector ideally suited to 
using LNG as a fuel.

Workplace health regulations concerning diesel particulate matter emissions, rising 
fuel costs and environmental concerns are driving interest in alternative fuels to diesel 
in the mining sector. In addition, new regulations that will place stricter conditions 
on greenhouse gas emissions in the oil and gas sector are in the final stages of being 
introduced. These will seek to reduce greenhouse gas emissions from the oil and gas 
industry in order to help meet Canada’s overall target of a 17% reduction in emissions by 
2020 compared to 2005 levels.

Energy Use by Sector in Canada

Industrial Sector energy Demand by Fuel

Source: Statistics Canada, 2010

Note: Statistics Canada does not separate oil and gas extraction from other 
mineral mining (including coal) energy use. It is estimated oil and gas accounts for 
almost 90 per cent of the sub-sector total. This includes oil sands.

Source: National Energy Board

Pulp & Paper 14%

Mining & Oil and 
Gas Extraction 

32%

Construction 4%

Agriculture 4%
Forestry 1%

Total 
Manufacturing 

60%

Aluminum and Non-Ferrous 5%

Chemicals and Fertilizers 11%

Other Manufacturing 11%

Petroleum Refining 13%

Iron and Steel 5%
Cement 1%

http://www.lngforhhp.com
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Heavy duty on road trucking
The abundance of natural gas in North America has caused long-haul and heavy duty 
trucking operators to consider switching to NGVs. There are more than one hundred LNG 
trucks in Canada operated by Vedder Transport, a milk delivery firm in British Columbia, 
and Robert Transport in Quebec, which is expanding the fleet. Progress is occurring 
gradually. Recently David Bradley, CEO of the Canadian Trucking Alliance estimated that 
perhaps only 10 of their 4,500 members are experimenting with NGVs. 

The size of potential economic benefits for truckers is striking. Natural gas fuel is taxed at 
approximately 20 cents less per litre compared to diesel on an equivalent basis. Payback 
times for operators are under five years, including the additional investment necessary 
at the outset. Robert Trucking is anticipating savings of $10,000 per year for each of its 
180 LNG-fuelled tractors. Vedder Transport is expecting similar savings for it’s fleet of 50 
NGVs. Ferus has recently purchased two vehicles to test LNG, predicting a 22% cut in the 
fuel bill. At present the company is using mobile tankers to refuel trucks.

One of the main obstacles is the conversion costs, given that LNG fuelled vehicles 
cost between $80,000 and $100,000 more than traditionally fuelled trucks. However, 
the comparative fuel advantage should persuade operators to make this investment, 
particularly larger operators who can benefit from economies of scale. 

The biggest concern is refuelling infrastructure. A network of refuelling stops is needed 
to support the rationale for switching to LNG. Shell are making the most prominent steps 
towards delivering a nationwide refuelling network in Canada for trucking. Recently the 
company opened its first station in Calgary. Currently Shell are working with filling station 
company Flying J to create an LNG highway from Alberta to Vancouver (more than 900 
miles). The journey costs typical 60-foot trucks approximately $550 in diesel. To support 
the highway Shell is developing a liquefaction plant at Jumping Pound, which is scheduled 
to start producing LNG next year. 

Petroleum 
The exploration and production sector is seeing strong uptake of LNG as a fuel for core 
applications including drill rigs, workover rigs and fracturing engines. Distribution and 
marketing company Parkland Fuel and energy major Shell are among those moving to 
service the market. Parkland recently announced that it will distribute Shell’s LNG from it’s 
Jumping Pound facility near Calgary for the next ten years, targeting the exploration and 
production sector including drilling and hydraulic fracturing customers, across Western 
Canada. 

Proponents say that LNG can generate savings of up to 30 % compared with diesel in oil 
and gas operations. In the US, exploration and production is one of the fastest growing 
markets for LNG, with a wave of fracking and drilling rigs currently being converted to 
natural gas. One example is Apache Corp, which recently switched to using natural gas 
in its hydraulic fracturing operations. In Canada, industry stakeholders hope for a similar 
trend, though the space is still in its infancy. Shell has made some progress towards using 
LNG, setting an example for the industry to follow. Encana also claims to have realized 
$12 million fuel cost savings in 2011 by using natural gas rather than diesel in its drilling rigs 
and company trucks. Key challenges include the high cost of cryogenic storage and major 
infrastructure requirements. In addition, technology has been a limiting factor, though 
this looks set to change given that the majority of major diesel engine makers are now 
introducing new options for natural gas fuel. 

http://www.lngforhhp.com
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Canada’s oil sands - A major source of demand for LNG
Canada’s oil sands are an enormous resource; with oil reserves of 169 billion barrels they 
dominate Canadian production making the country third only to Saudi Arabia in terms 
of proven reserves. Furthermore, production is growing year-on-year. Research firm IHS 
CERA, indicates that US oil sands imports could rise to between 20% and 36% of US 
oil imports by 2030, up from 8% in 2009. In 2011, Alberta Energy reported that oil sands 
accounted for 15% of US imports. 

Natural gas use in the oil sands is expected to reach double it’s 2008 level by 2020, by 
which point it could account for 10% of all industrial natural gas use in Canada. Natural gas 
is used to generate electricity and steam: the steam is used for in situ oil production and in 
the production of hydrogen. Gas consumption by the oil sands in 2011 was estimated at be 
1.4 Bcf/d, 14% higher than in 2010. This constitutes around 10% of total Canadian natural 
gas production.3 Industrial Gas Consumers Association of Alberta (IGCAA) members 
currently use 1.3bcf/d and purchase 0.65bcf/d in the market. The National Energy Board 
estimates that the oil sands will use 
between 40 and 45m cubic metres of 
natural gas per day by 2015 while Ziff 
Energy Group estimates that by 2020, 
the oil sands could burn approximately 
3bcf/d compared to around 1.2bcf/d 
at present. Much of this will be used 
in the production of bitumen. Longer-
term estimates suggest that bitumen 
producers will triple their natural gas 
consumption to 1,200 billion cubic feet 
per year by 2035. 

Remote communities and First Nations 
There are more than 300 remote, off-grid communities in Canada, mostly relying on diesel 
generators for power. Many have struggled with high energy costs over recent years and 
unreliable power, among these are Inuvik and Norman Wells. Given the proximity of new 
LNG plant and infrastructure developments to many of these communities, there exists 
an obvious opportunity to ease them off expensive diesel and on to LNG. Diesel fuelled 
generators can be converted to run on LNG at a cost of approximately US$100,000. 

Northwest Territories Power Corp is planning to pilot an LNG project in the Northwest 
Territories that will help to reduce electricity costs for communities. This October, the idle 
Inuvik power plant gas generators will be restarted. They were shut down previously when 
the gas well began to run dry last year, though LNG delivered from Vancouver presents 
an alternative fuel option, with hopes for a closer source to arise as the LNG industry in 
Canada expands. The LNG is anticipated to be approximately 10% to 15% cheaper than 
diesel on delivery. 

The Yukon Electrical Co. is also experimenting with LNG. The company has applied to the 
environmental assessment board to convert one of its diesel generators in the community 
of Watson Lake to run on natural gas. If this pilot project is successful the company will 
convert all of its generators in Watson Lake, with a target of displacing 1.9m litres of diesel 
fuel with natural gas. 

3 ‘Canada’s Energy Overview 2011’ - Energy Briefing Note - July 2012
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Rail 
Behind labour, fuel is the largest single cost source for rail companies in Canada, 
accounting for approximately 24% of costs.4 Fuel costs have risen sharply with the price 
of diesel, prompting operators to consider available alternatives such as natural gas. In 
addition sustainability has grown in importance in the rail sector; a voluntary agreement 
between the Railway Association of Canada and the Government of Canada aims at 
substantially cutting emissions. In 2010, the rail sector accounted for approximately 4% of 
total Canadian transportation CHG emissions and transported approximately 71% of total 
Canadian surface freight.5 A new agreement between RAC and the government commits 
to a 6% reduction in greenhouse gas emissions for freight and intercity passenger rail 
transit and a 3% reduction for short lines. 

Canadian National Railway (CN) is currently testing two liquefied natural gas (LNG) 
fuelled locomotives in service in northern Alberta, Canada. Next year the company plans 
to test locomotives on the tracks. The outcome of this pilot is likely to impact the overall 
direction for the rail industry with regards to using LNG.

4 Westport Innovations Company Website 
5 Environment Canada - National Inventory Report
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Obstacles ahead 
There are three main types of challenges to the development of the LNG market for HHP 
applications in Canada. These are related to demand, supply and infrastructure. In terms 
of demand, adoption is expected to pick up given the persistent strength of the economic 
case and growing calls for improvements in energy efficiency and emissions reductions. 
On the supply side, there are significant limitations. Historically there have been only four 
plants where LNG could be sourced across Canada, offering relatively low quantities. As 
new plants become available, this factor will diminish in importance. Finally, infrastructure 
investment is critical if LNG customers are to make the switch, though with the backing 
of major companies such as Shell, projects are under development that should extend the 
availability of LNG to more of Canada. 

Gradual uptake 
As with historic switchovers to new fuel sources, LNG faces a ‘chicken and egg’ dilemma 
across a number of key end uses, particularly rail, marine and trucking. Without an 
established infrastructure, operators in these industries are reluctant to invest. In addition, 
even when potential customers accept the economic case, they often need to go 
through a rigorous testing or pilot phase in order to invest. As a result, developers of LNG 
infrastructure and liquefaction facilities require deep pockets or to time their market entry 
carefully.  

Project approvals 
Smaller liquefaction facilities and filling station proposals are able to take advantage of 
early demand for LNG, given the less onerous regulatory hurdles for these endeavours. 
However, before LNG makes a big impact in Canada, most project developers still have 
major challenges ahead in terms of winning authorizations. There are two key phases of 
approval, firstly, environmental approval from the Canadian Environmental Assessment 
Agency (CEAA) and relevant regional bodies (in British Columbia the BC Environmental 
Assessment Office (BC EAO)). This process usually takes approximately two years. 
Adding this to the time it could take to build a pipeline and/or a liquefaction facility (up to 
four years) and the time-commitment of LNG infrastructure projects becomes apparent. 
Furthermore, firms wishing to export LNG require National Energy Board export licenses. 
While the organisation has been flexible with these approvals to date, there are some 
groups opposed to the overdevelopment of the export industry amidst fears it will push up 
prices for natural gas domestically. 
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Logistics 
A race is currently underway in Canada to take advantage of the natural gas ‘boom.’ 
However, project developers are acutely aware that while the rewards could be significant, 
there are myriad logistical challenges along the way. The risks have been evidenced in 
Australia, which is anticipated to become the largest LNG exporter globally. Chevron 
experienced a US$15bn rise in costs at its Gorgon LNG plant of the north west coast of 
Australia, due to a combination of logistical challenges, labour constraints and weather 
interruptions. The cost of constructing the Gorgon LNG project has inflated from $39bn 
to $52bn, and the project is still over a year away from completion.  

Securing talent could be an issue in Canada too; with a wave of construction planned, 
there will be huge demand for talent to see projects through to completion. For those 
companies who make it past the planning or speculation phase to development, having a 
clear strategy in place to secure the right human capital will be key. 

In addition, the remoteness of Canadian projects could cause accessibility issues. 
Materials and personnel will have to be transported to and from some hard-to-reach sites. 
Given that each site will take a number of years to build this is a major undertaking that 
comes with significant risk of delays and cost inflation. 

Another major potential obstacle is environmental and social opposition. Given the scale 
of the projects they are likely to come in to contact with opposition from environmental 
groups, despite the attributes of LNG as a greener fuel than alternatives. Furthermore, 
First Nation communities who inhabit much of the land in close proximity to proposed 
infrastructure development sites could challenge developers. To date, efforts to ensure 
a smooth relationship have appeared successful; though as projects develop it would be 
surprising if there were no hiccups. 

Offtake agreements
One of the key challenges for developers of LNG plants is securing offtake agreements. 
Often, developers must prove access to reserves before winning contracts for offtake, 
however, these same contracts are important to justify the construction of plants. One 
of the challenges with this process is that buyers are aware of the emerging development 
in Canada’s LNG industry, as such they are holding out for lower prices. Asia consumes 
approximately three quarters of LNG production globally, and now they are waiting as 
long as possible before singing new supply deals in the hope of securing the best deals. 
Only one of the major developers on the west coast of Canada has secured an Asian 
buyer. Looking towards the east coast, Pieridea Energy’s deal with E.ON represented a 
major coup, securing offtake for LNG for the next quarter of a century and hopefully 
solidifying the projects fate. 
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Infrastructure
Infrastructure is the biggest challenge to developing the LNG industry in Canada. At 
present there is only one pipeline on the west coast, which could serve the export 
industry: Pacific Northern Gas. This is owned by AltaGas and travels through British 
Columbia to Kitmat. Building pipelines is of course a major undertaking, due to the 
investment in construction costs and the environmental & regulatory hurdles to 
overcome. In the US, which is a competitive market to Canada for LNG production, there 
is already an existent pipeline infrastructure. Furthermore, the US has a number of LNG 
import facilities that can be converted to export LNG. Canada on the other hand is largely 
starting from scratch in terms of both liquefaction facilities and pipeline development. 
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Conclusion
Canada’s energy industry is undoubtedly in a state of major transition - with enormous untapped resources and 
a flurry of activity to take advantage. Given the strong economic case and the government’s apparent support of 
natural gas solutions, the most likely outcome over the next two decades is some level of transition in fuel use 
among highway trucks, marine vehicles, the rail industry and other off-road HHP applications. 

The scale of the transition is harder to predict. In the rail industry for example, switchover will depend upon 
the outcome of pilots by major operators, who constitute the majority of diesel consumption at present. If the 
technology proves effective and attractive supply agreements are easily arranged, the case for shifting rail on to 
LNG will be difficult to ignore. 

Some of the most promising developments to date have occurred in the marine sector. The case for passenger 
ferries and other inland ships to use LNG is set to strengthen as tougher emissions standards come in to force in 
2015. In terms of deep-sea vessels, it remains to be seen what the scale of adoption will be, though particularly as 
Canada prepares itself to become a leading exporter of LNG, the practicalities of also providing LNG bunkering 
will become compelling. Regulation is the key factor: by 2020 ships travelling internationally will have to burn 
cleaner fuel, which will catalyze take-up of alternatives. 

The mining and oil exploration & production spaces are likely to see the fastest adoption of LNG a fuel. LNG 
is highly suitable to remote applications such as these and there has already been significant progress to create 
supply for these markets. First Nations and remote communities are still experimenting with LNG as a possible 
fuel, suggesting any switchover is likely to be gradual, perhaps trailing other applications. 

The highway-trucking sector has the potential to be the largest domestic market for LNG in Canada. Save a few 
frontrunners there is still a high degree of scepticism in the sector though. This frostiness will be thawed as Shell 
and other major investors develop refuelling networks and natural gas corridors for truckers. As in the US, the 
prerogative of major suppliers to develop infrastructure will provide a compelling case for operators to switch. 
While the sector is likely to take a number of years for the rate of adoption to become significant, when it does the 
volume of LNG being consumed in Canada will grow significantly.  

In addition to concerns over infrastructure, operators across all of these segments are keeping a close eye on 
developments in Canada towards exporting LNG. While natural gas currently trades at a substantial discount 
to diesel on an energy equivalent basis, market factors could influence end-user costs. Firstly, the investment in 
infrastructure burden will need to be borne by someone; this is likely to impact prices for operators. Secondly, the 
growing export market could lead to an increase in the domestic price if production doesn’t grow at a comparable 
rate. The outcome here depends on how many export facilities get up and running over the next decade and how 
far production keeps up with demand. An increase in the price of natural gas to some extent would be good for 
the production industry, which has struggled of late. However if the price goes up too much it could scare would-
be adopters in to sticking with traditional fuel options. Finally, the government will likely re-address its stance 
regarding natural gas taxation if the industry heats up and revenues expand. This will have an impact on pricing 
and thus could impact demand from some potential users. 

FC Business Intelligence’s LNG for High Horsepower Canada Conference & Exhibition is taking place in Calgary, 
Alberta February 10-11 2014.

This 2-day forum is specifically designed to facilitate knowledge sharing, collaboration and meaningful discussion 
between leaders involved in the role out of LNG to to non-traditional markets in Canada. 

You’ll be able to meet, network and share information with over 250 senior decision makers working  in this space. 
At a time when partnership building and market development is key, can you afford not to attend?

Click here to find out more (link to www.lngforhhp.com)


