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Goal of the Nov 21-22 Workshop
The goal of this session is to assess the research currently (or soonto-be) underway and determine the gaps that need to be addressed.
Specifically, the outcomes of this meeting will:
SS Map the key academic, think-tank, government, and nongovernmental organizations (NGOs) working in this field
SS Identify the key gaps and assets in research and public education
SS Develop a three-year agenda that identifies constructive leverage
points and activities that PICS can undertake to facilitate research in
the field of natural gas development
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Introduction
The Government of British Columbia has made a
clear commitment to developing the province’s
considerable reserves of natural gas, primarily from
unconventional sources such as shale formations.
The economic, environmental, and social benefits
and impacts are being studied by many, but often
independently rather than holistically.
In order to develop a research agenda for natural gas
in BC, the Pacific Institute for Climate Solutions (PICS),
in association with Carbon Talks, a program of the SFU
Centre for Dialogue, is convening a group of thoughtleaders and researchers to undertake a dialogue.
This guide is intended to provoke thought and inspire
collaboration across academic disciplines, private
industry, and all levels of government, on the current
gaps and future research directions of natural gas in
BC. This guide outlines some of the key issues related
to natural gas development in BC and will serve as a
framework for the outcomes report.
The Pacific Institute for Climate Solutions is a dynamic
knowledge network that brings together leading

researchers from British Columbia and around the
world to study the impacts of climate change and
to develop positive approaches to mitigation and
adaptation. Created in 2008 with a major endowment
from the BC Ministry of the Environment, PICS
is hosted and led by the University of Victoria in
collaboration with BC’s three other research-intensive
universities: Simon Fraser University, the University
of British Columbia, and the University of Northern
British Columbia.
The guide begins with a short history of natural gas
in BC, explores the opportunities and challenges the
province faces in natural gas development, examines
lessons from other jurisdictions, and begins to map
the work on natural gas that is currently underway
in BC. Throughout the guide, you will notice lines
welcoming your notes; if you notice gaps in the guide
or BC’s natural gas research agenda, please fill them
in.
At the end of this guide, there is list of references and
a list of workshop participants.

A History of Natural Gas
Conventional natural gas trapped in porous rock formations has been available for use throughout North
America for over a century, but extraction of unconventional natural gas is bringing new attention to this
established commodity: whereas conventional “free” gas is more easily extracted, unconventional gas is more
abundant.
Technological Advancements
Unconventional gas is an umbrella term to describe natural gas that is either free but trapped in rock with low
permeability or attached to organic material (adsorbed) within rock formations. Emergent technologies have
made it possible to extract unconventional natural gas from Canada’s basins and plays (reservoirs), namely
SS Horizontal drilling
SS Hydraulic fracturing (also known as fracking or reservoir stimulation)
Horizontal drilling has given access to natural gas at multiple depths along the length of a single wellbore,
reducing the surface footprint of the drilling operations and maximizing the output of each well. Hydraulic fracturing has given unprecedented access to natural gas trapped in tight and shale rock formations on a massive
scale. These two technological advances have “revolutionized Canada’s natural gas supply” outlook, according
to the Canadian Association of Petroleum Producers (CAPP).
Unconventional Natural Gas in Canada
Gas hydrates, tight gas, shale gas, and coalbed methane are all considered types of unconventional natural gas.
BC’s Ministry of Energy and Mines (formerly Ministry of Energy, Mines and Natural Resources) estimates that
over 60% of BC’s natural gas production, approximately 1.1 TcF (trillion cubic feet) per year, in total, produced
in BC is now from unconventional sources.
ANNUAL PRODUCTION
RESERVE NUMBERS
RESOURCE NUMBERS

WELL ACTIVITY

Raw Natural Gas Production - over 1.1 Tcf
Natural Gas (remaining marketable reserves) - 17.6 Tcf
British Columbia has an undiscovered resource
potential of about 93 Tcf in all B.C. basins combined.
In addition, our unconventional gas resource potential
includes:
SS 300 Tcf of tight gas
SS 250 Tcf of shale gas
SS 100 Tcf of coalbed gas
Wells authorized - 1,412
Wells drilled - 922

Figure 1: 2008 Gas Production and Activity (British Columbia Natural Gas and Petroleum: Yours to Explore 2010)
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Most of the province’s
unconventional gas is from
shale formations in the Horn
River Basin, Liard Basin,
Cordova Embayment, Montney
Play Trend, all of which are
concentrated in northeastern
BC, as illustrated in Figure 2.
Tight gas extraction is also most
promising in northeastern BC,
specifically in the Northern
Plains, Beep Basin and Foothills.
Estimated to hold 78 Tcf, BC’s
Horn River Basin is the third largest natural gas
reservoir in North America, according to the US
Department of Energy. The extent of resources in the
Liard, Cordova, and Montney reserves are not yet
known.
Coalbed methane (CBM) is not currently being
Figure 2: Map of shale gas play areas in northeastproduced in the province, however the EMPR
ern BC (Adams, 2011) Inset map of tight gas play
considers it a potentially important component of BC’s
regions in BC (MEM, n.d.)
energy mix. The Peace River and Fernie-Elk Valley areas
have the highest potential for CBM, and exploration is underway in both areas, as well as in the Vancouver
Island coalfields, according to the Geological Survey of Canada. Although gas hydrates can be present in the
permafrost of Northern Canada, BC’s are primarily sourced from ocean basins, which are not within the scope
of this guide.1
With the US and Canada now able to access previously inaccessible reservoirs of unconventional natural
gas, there is a glut in the North American natural gas market, causing prices to drop. Producers are looking
to export to offshore markets, such as Asia where current natural gas prices are estimated to be four times
Canada’s domestic prices.
1 - For updates on natural gas production in BC refer to the Unconventional gas technical forum archives at www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/
UnconventionalGas.

Figure 3: BC LNG existing and proposed infrastructure (Fraser Institute (Angevine and Oviedo, 2012))

Liquified Natural Gas
While liquefaction is not new, it has recently become
a BC priority. In its gaseous form, natural gas is limited
to transportation via the continental network of
pipelines throughout North America, as shown in
Figure 3. When cooled to its liquid state at –162°C,
natural gas can be stored in containers and shipped.
Hence Canada’s new interest in investment in
liquefied natural gas (LNG) plants. BC is planning to
build Canada’s second LNG plant in Kitimat, on the
Haisla First Nation Reserve. The facility has Canada’s
first LNG export license and is projected to begin
exporting in 2015 at a rate of 5 million metric tonnes
per annum (mmtpa).

The unconventional natural gas boom is affecting
more than just BC’s economy. Producing and
shipping natural gas is not simply an economic and
technological exchange: the economic benefits are
only projections; the technology evolves as problems
arise; and there are still many more questions about
the potential ecological, regulatory, economic, social,
and health impacts of exploiting BC’s natural gas
resources that remain unanswered.
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Challenges and Opportunities
To quell public concerns about natural gas development, the International Gas Union (IGU), of which Canada
is a member country, published Shale Gas: The Facts about the Environmental Concerns. The report discusses
surface footprint of drilling operations; water quantity and quality; wastewater disposal; chemical additives
used in fracking: seismic activity associated with fracking; air emissions; and evolving regulatory standards:
“In North America, specific, dedicated regulations pertaining to shale gas
extraction are evolving.” ~ IGU
The IGU document covers the production process from site preparation, through infrastructure, to well
completion, but production of natural gas does not begin and end at the wellheads. The process must be
understood throughout the entire lifespan of natural gas, before digging and after extracting. Figure 4 includes
many of the stages of the natural gas lifecycle from drilling onward, but what happens before drilling begins?

Figure 4: Overview of the BC Natural Gas Industry (BC Natural Gas Workforce Strategy and Action Plan 2013)

Before Drilling Begins
Before any natural gas wells are drilled, there are several steps to be carried out:
Pre-tenure: Landowners in BC have the right to use the surface as they see fit,
but in most cases do not own the subsurface rights, those belong to “The Crown”.
BC has developed a number of incentive and credit programs to encourage
investment in natural gas infrastructure and development, as well as royalty
programs to generate revenue. Revenue is also generated through land sale
bonuses.
Requests for tenures are first reviewed by the Ministry of Natural Gas
Development, Tenure and Geoscience Branch for community, First Nations,
environmental, and wildlife concerns. Then it is referred to:
o Other provincial ministries
o First Nations
o Local/regional government
Tenure process: Once the pre-tenure process is settled, a
public tender is posted and the landowner is notified of
the subsurface tenure. Petroleum and Natural Gas (PNG)
time-limited tenures are sold to developers through bid
competitions.Three types of agreements can be established:
1. Permits (1 year) for geoscience exploration
2. Drilling licences (3-5 years) for exploratory drilling
3. Leases (5-10 years) for exclusive drilling rights for
production
Exploration and Extraction:
Disposition of tenure and award of
subsurface rights does not translate
to approval of geophysical surveys or
drilling. The tenure holder must obtain
approval for each activity and well,
and negotiate a surface lease with the
landowner.
BC actively promotes its existing
infrastructure and infrastructure
investment programs, labour capacity
and training programs, environmental
and wildlife management, and water
and airshed protection programs.
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BC Natural Gas Strategy
Developing economies in Asia
and Africa have significant
energy demands and BC
intends to supply at least
some of those with natural
gas. Towards striking a balance
between goals of transitioning
to a low-carbon but
competitive economy, BC has
set out a Natural Gas strategy
to: be energy self-sufficient;
protect air quality and BC’s
water supplies; develop jobs;
protect wildlife; and improve
relationships with First Nations,
the rest of Canada and the US.
The following sub-sections pair
elements of the BC Natural Gas
Strategy with concerns raised
by independent researchers (as
cited) or questions that remain
regarding:
SS Economy, jobs, and
affordability
SS Greenhouse gases
SS Resource security: water
and energy
SS Air and water quality
SS Community building
SS Healthy habitats

Economy, Jobs, and Affordability
BC Strategy
Enter the international natural gas
markets; current LNG prices in Asia are up
to four times greater than domestic prices.

To compete with other LNG exporters,
BC needs to set appropriate prices on
exploration rights, tenure sales, and
royalties.3

Investment in new applications for
natural gas.
The province and federal governments
have agreed to a One project, One
Environmental Assessment process.
Removing redundant assessments is
intended to reduce overlap and expedite
project approvals, without sacrificing
rigorous environmental assessment.
Shale gas exploration and extraction is
expected to provide 1000-2000 jobs. LNG
is expected to provide up to 3,000 jobs in
construction of the Kitimat liquefaction
plant and Pacific Trail Pipeline, as well as
125 permanent jobs. Recruitment and
training programs include the Regional
Workforce Tables and Labour Market
Partnerships.

Economy, Jobs, and Affordability
Asia’s demand for natural gas will depend on how the prices
change. Natural gas prices have been tied to oil, but the links
are now less clear. Some recommend hub-based2 pricing
(NBR, 2013), but the IGU cautions such a move would be risky
because of market volatility in the US benchmark price (Lewis,
2013)
Natural gas revenues have been overstated by an average of
$584 million in 5 of the past 8 years. Royalties are sensitive to
gas prices, which are particularly subject to market volatility
and cannot be accurately predicted. In his report to, and
commissioned by, BC O’Neill (2013) recommends natural gas
price forecasts should be based on lower bounds estimated by
private sector.
Market diversification strategies can be expected to drive prices
up but they "should not be seen as a balance to the downside
risks (O’Neill, 2013),” because it will take years before those
benefits manifest.
The Fraser Institute identified regulatory processes as costly
and time-consuming “obstacles to LNG exports” from BC
(2012). However, the International Energy Agency’s (IEA) 2009
review of Canada's Energy Policies critiques the country’s
climate change policy, and raises concerns that Canada does
not have a binding national GHG reduction plan, while many
provinces do. There is limited experience with the new
assessment process.

BC’s northern labour market pool cannot meet the needs of
the natural gas industry and there are many specialized skills
required that may be in short supply country wide. A significant
portion of the work will be temporary and will rely on workers,
not necessarily from BC or the rest of Canada.

Parfitt, et al. (2012) report residential hydro users will pay
significantly more for hydro electricity than industries, and will
Extend BC Heritage Contract to ensure
effectively subsidize industry’s anticipated increase in demand
low-cost electricity for ratepayers.4
for electricity. Concerns have been raised about BC Hydro’s
ability to supply the power need to liquefy natural gas.
2 - Hub refers to the Henry Hub; literally where pipelines converge in Louisiana, financially the pricing point for domestic natural gas.
3 - Performance of BC’s royalties is measured relative to Alberta because its natural gas resources and royalty structures can be compared directly to BC’s.
4 - Last reviewed in 2003: tinyurl.com/o4g7fnb
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Royalty Programs
The Infrastructure Royalty Program returns a portion of the royalties to oil and gas
companies as a credit towards roads, pipelines, and related facilities.
Targeted Royalty Programs are designed to encourage year-round drilling; relieve the
financial burden of extracting from low-producing wells, re-entry wells, and deep wells;
encourage coalbed gas drilling on crown land, in part by relieving the water management
costs associated with coalbed gas extraction; and relieve the initial capital investment
burden.

greenhouse gases
The Province of British Columbia regards natural gas as a transitional fuel that will allow BC to shift toward a
low-carbon economy. The BC Natural Gas Strategy is based on the premise that natural gas burns cleaner and
more efficiently than oil and coal. As such, the document focuses on the development phase of natural gas
production.
BC Strategy
The Clean Energy Act requires at least 90%
of electricity generation comes from clean or
renewable sources, making BC LNG cleaner
than other global sources. The Clean Energy
Act, Bill 17, promotes the use of natural gas and
designates LNG production as a GHG reducing
project.

Greenhouse Gases
The GHG footprint of unconventional natural gas is
not the same as that of conventional natural gas.
Unconventional natural gas has greater fugitive methane
emissions and requires greater energy inputs (Howarth
et al., 2011).

The GHG footprint of natural gas, especially from
Natural gas combustion emits fewer GHGs than
unconventional sources, is not well-understood and
other fossil fuels.
needs more research (Howarth et al., 2011).
While a good starting point for mitigating GHG emissions,
BC’s carbon tax does not cover industrial or other nonBC's revenue neutral carbon tax prices carbon at
combustion emissions (PwC, 2013). In addition, Howarth
$30/tonne.
et al. (2011) argue that the global warming potentials
used for methane pricing are out-of-date.
BC's shale gas reserves contain an unusually high amount
of CO2 at 12% (Parfitt, 2011). Injecting carbon dioxide
Invest in carbon capture and storage (CCS) into deep saline reservoirs is a potential carbon capture
technologies. and storage option BC is exploring, but there is little
research on the long-term impacts of such a strategy
(Lemieux, 2011).
Even in years without significant incidents, natural
Technical innovations in detection and
gas is released (Angevine and Oviedo, 2012). Fugitive
measurement of leaks, improvement of seals on
emissions take place during flow-back and drill out, but
floating roof storage tanks, pipeline resistance to
also through equipment leaks and can continue after the
damage due to differential movement with soil,
well has been retired. Industry has not demonstrated a
corrosion, and harsh environments continue to
commitment to reducing equipment leaks (Howarth et
evolve (Survey of research hosted at prci.org).
al., 2011).
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Resource Security: Water and Energy
Currently, 41% of BC’s natural gas is exported to the US and the rest stays in Canada. Intent on being energy
self-sufficient by 2020, BC needs to balance energy security at home with the growing demand for energy in
developing markets.
BC Strategy

Resource Scarcity

BC Energy Plan eliminates routine flaring by Flaring wastes resources but it converts methane into
2016 through innovations in technologies and CO2, which has a lower global-warming potential (Parfitt,
practices. et al., 2012).
The Water Act is being “modernized” to protect Protecting quality and quantity of water supplies may
groundwater and evaluate the demands fracking directly conflict with the goal of energy self-sufficiency
puts on BCs water supply (Parfitt, et al., 2012).
Insufficient water-use data limits the capacity to
BC has set out a plan to conduct research to
manage supply and demand, and to appropriately focus
evaluate BCs water supplies and basin resources.
conservation efforts. (Parfitt, et al., 2012)

Tech News
As part of its Green Water Management program, an Ohio-based not-for-profit
technology research institution, Battelle Memorial Institute, is developing a technique
to remove iron and sulphide from coal mine wastewater so that it can then be used in
fracking.

Air and Water Quality
The Council of Canadian Academies is wrapping up a review of the environmental impacts of shale gas extraction that should be available early in 2014, according to Program Director, Douglas Wright (personal communication, 2013).5
BC Strategy
Conducting a study on the health impacts of
natural gas development in response to public
concerns about impacts on air and water quality,
exposure to hydrogen sulfides in “sour gas”, and
emergency response. Phase 1 is complete.
The Province has set up a registry for the
chemical additives used in hydraulic fracturing
(fracking) fluid, available online at fracfocus.ca.

Air and Water Quality
Phase 1 of the study sought resident input on concerns
such as personal health, community impacts, and
environmental impacts, and potential "pathways of
exposure." The primary findings are that anxiety and
uncertainty about the long-term health impacts of oil
and gas development are the greatest public health
concerns.
CCPA has studied watersheds associated with natural gas
drilling and found several are suffering in quantity and
quality.

5 - An outline of the project is available online at: www.scienceadvice.ca/en/assessments/in-progress/shale-gas.aspx.

Kitimat Air Shed Impact Assessment Project
BC is carrying out a study examining the “cumulative effects of existing and proposed
industrial air emissions in the airshed” as well as their
impacts on water, soil, and human health.
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Community Building
Local communities and First Nations living near natural gas operations and pipelines are consulted throughout
all stages of natural gas development: during exploration and extraction, along pipelines, and most recently,
at the site of the new LNG processing facility in Kitimat, on Haisla lands. A range of Land and Resource
Agreements emerge out of these consultations, including:
SS Strategic Engagement Agreement
SS Economic and Community Development Agreement
SS Atmospheric Benefit Sharing Agreement
SS Oil and Gas Consultation Agreement
SS Memorandum of Understanding
SS Agreement in Principle
SS Framework Agreement

“First Nations strongly support the
recently approved Kitimat LNG terminal
and connecting pipeline.”
~ BC Natural Gas Strategy

BC Strategy
Consultation with First Nations through Consultation Process Agreements (CPAs) to establish
equitable Oil and Gas Agreements and Economic
Benefit Agreements
Invest in roads, housing, schools, health facilities,
recreation, and culture

“Fort Nelson First Nation are bracing for a
600-per-cent increase in shale gas exploration,
drilling and fracking over the next 25 years.”
~ Chief Sharlene Gale and Lana Lowe (2013)

Community Building
First Nations support for natural gas development is not
universal. The documentary Fractured Land follows a law
student from Fort Nelson First Nation as he campaigns
against the oil and gas industry.
Community and services are required to support the
incoming temporary and permanent labour force.

BC is also strengthening its relationships with neighbouring provinces, territories and United States in the
interest of developing coordinated energy plans. Through the New West Partnership with Alberta and
Saskatchewan, BC aims to strengthen western Canada’s energy sector. Similarly, through collaboration with
US Pacific States, Alaska and the Territories, information can be shared and common challenges to oil and gas
development can be addressed.

Healthy Habitats

BC Strategy

Healthy Habitats
Boreal Caribou are classified as "threatened," according
to the Species at Risk Act and verging on "endangered"
BC's Natural Gas Strategy sets out a plan to defer
under the BC Conservation Framework. The natural
natural gas tenures for 5 years in certain areas,
habitat of Caribou is in northeast BC, at the heart of BC’s
and fund habitat research and restoration in
natural gas reservoirs, and natural gas activities cause
areas where exploration and extraction activities
damage to that habitat, interrupt migratory routes, and
are already taking place.
set predator-prey relationships out of balance (Hunter,
2013).
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What’s Missing from the BC Natural Gas Strategy
Definition of Consultation
Consultation outcomes with Treaty 8 First Nations in northeast BC and
Haisla Nation in Kitimat are generally structured processes that are
formalized and published as Consultation Process Agreements and
Resource Agreements.6 This is not to say that they are straightforward
or standard. For example, not all of the Treaty 8 Nations have signed
Consultation Process Agreements with the provincial government:
SS Blueberry River First Nations, 2007
SS McLeod Lake Indian Band, 2008
SS Doig River, Prophet River, West Moberly, 2010
SS Fort Nelson First Nation, 2012
SS Halfway River First Nation, 2013
The eighth, Saulteau First Nation, has not come to an agreement with
the province but recently signed a Memorandum of Understanding
with EBA Engineering. EBA specializes in the energy sector and will
provide Saulteau with environmental and engineering services,
including training.
With respect to non-native communities, consultation falls within
the mandate of the Ministry of Community, Sport and Cultural
Development (CSCD). The North Central Local Government Association
(NCLGA) is a coalition of communities in northern BC that addresses
shared issues and goals, including land and resource development.
The NCLGA have concerns about the impacts of “rapid resource
development” on infrastructure and burden of untaxed “shadow
populations” of labour camps on municipal services (Lee, 2013).
6 - Available online at www.bcogc.ca/first-nations/consultation-process-agreements and www.gov.bc.ca/
arr/treaty/key/, respectively

How can BC ensure community consultations with non-treaty
First Nations and other BC communities, as well as Treaty 8 First
Nations, are all well-informed, fair, and transparent?

Seismic Activity
Concerns that fracking could be
increasing the rate of seismic
events are being investigated by
seismologists worldwide and right
here in BC. Whether there is a
connection, what the implications
might be, and how industry should
address this potential problem,
are questions researchers are
asking, yet BC makes no mention
of seismic concerns in its strategy.
Should BC address potential
links between fracking and
increased seismic activity? If
so, how?

Capital Investment
At a price differential between domestic and
Asian markets of $12.07/Mcf (per thousand
cubic feet), Angevine and Oviedo (2012)
estimate BC’s cost to ship LNG to Japan, for
example, would total:
Transport natural gas to the coast
Liquefaction				
Ship LNG to Japan
		

$0.70/Mcf
$3.00/Mcf
$0.85/Mcf

Total cost				

$4.55/Mcf

Taken from the current differential, BC’s exports
can be expected to net $7.52, if the Asian
market prices hold. Just as natural gas prices
fluctuate in North America, the lucrative prices
offered by Asian markets are just as susceptible
to market volatility.
Richard Overstall is also concerned that the lack
of coordination between LNG proposals and
overarching review ignores cumulative impacts
(Leyne, 2013). Through an Australian example,
Overstall illustrates his point: “Three different
companies built three LNG plants in western
Australia, but ‘everyone admitted after they
were built that probably only one or at the most
two were necessary.’”
What can BC do to integrate infrastructure
projects and insure against stranded assets?

Figure 5: Japanese LNG and US Gas Prices, January
2008–April 2012 (as cited by Angevine and Oviedo,
2012)
Once LNG Leaves BC’s Shore
Port Kitimat was recently turned over to Federal
jurisdiction and transfer of the port at the Douglas
Channel is pending, which means as soon as LNG leaves
BC’s shoreline, it also leaves BC’s jurisdiction. LNG
storage and refrigeration, shipping safety, navigation,
emergency response, coastal vulnerability and resilience,
and ocean traffic management now lie within the
jurisdiction of Transport Canada.
Even though shipping is out of BC’s jurisdiction, is it
out of BC’s responsibility entirely?
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Lessons from Other Jurisdictions
Russia
Russia has the largest known natural gas reserves. Until recently, Russia was the
world’s largest producer and exporter of natural gas (CIA, 2013). Due to recent
growth of exports out of Norway and Algeria into Europe, demand for Russian
natural gas has slowed. In addition, coal use in Western Europe has been steadily
increasing since 2011, while natural gas consumption has declined (US EIA, 2013a).
With growing global supply of natural gas, China’s position at the negotiating table
for the proposed Sino-Russian natural gas pipeline has been strengthened. Russia
remains optimistic that the pipeline will be built, opening up its market to China,
particularly in the northeast where the demand for gas is projected to rise (Downs,
2013).
USA
Since 2008, natural gas production in the US has increased by three quadrillion
British thermal units (Btu). The US Energy Information Administration reports that
the United States is now the world’s top producer of natural gas (2013b) and is
forecasted to shift from being a net natural gas importer to a net natural gas exporter
by 2020. That US consumers have not seen natural gas prices drop is attributed to
the expense of pipeline construction and maintenance raising the cost of delivery;
only the wholesale price of natural gas has declined as a result of rising supply.
Natural gas is displacing coal in energy production in the US. The US Department of
Energy is approving LNG export terminals, and there is optimism that natural gas
could displace coal in other countries, such as China, as well. These market shifts
have adversely affected Canada’s traditional energy export markets.
Norway
With a small domestic market, Norway exports most of the natural gas it produces
and is the largest supplier of natural gas to northwest Europe. As a result, prices in
OECD Europe are closely tied to Norwegian natural gas production levels (US EIA
2013a). Norway’s new government has pledged to investigate ways of increasing
domestic, local use of natural gas resources and to eye increasing integration with
European energy markets (Reuters, 2013).

Australia
As of 2012, Australia was the third largest exporter of LNG, behind
biomass 3%
Qatar and Malaysia. Proximity to Asian markets and transparent
regulatory system have attracted significant investments in
wind and solar 1%
hydroelectricity
Australian LNG terminals (US EIA 2013c). Most of Australia’s
2%
exports in 2012 were to Japan (77%), with the remainder going
to China (17%), South Korea (4%), and Taiwan (1.5%). The export
capacity of Australia is expected to expand in the coming years,
coal
but escalating capital costs have required larger investments
33%
for new greenfield projects, resulting in lengthy delays or
oil
cancellations, loss of investors, and cost overruns as high as 32%.
36%
Costs have risen primarily due to project locations being remote,
labour shortages and high wages, a rising Australian dollar, and
increasingly strict environmental regulations (US EIA, 2013c).
natural gas
The Australian example has attracted the attention of Canadian
25%
media on both the domestic and export fronts; as an example
of the lucrative potential for Asian natural gas markets and the
investment risk associated with gas development. Together,
Figure 6: Australia’s primary energy
industry, power, mining, and residential sectors consume
consumption, 2011. US EIA (2013c)
approximately 70 percent of Australia’s total production and
interest in using natural gas domestically as a means to reduce
carbon dioxide emissions is growing (US EIA, 2013c).
China
Although targeted as Canada’s primary market for LNG, China
has the world’s largest reserves of shale gas in the world (US EIA,
2013d). State-owned oil companies, CNPC and Sinotec, are intent
on growing the natural gas industry to meet domestic demand,
rather than developing export potential (US EIA, 2013c).
China has limited domestic production capacity and currently
imports the majority of its natural gas from Australia, Qatar, and
Yemen, which are notably countries with limited geopolitical
influence over China. According to a 2009 report by the US EIA, it
planned to spend $13 billion on oil and gas exploration with the
aim of natural gas providing 10% of its energy supply by 2020.
How this will affect the global price for natural gas, and potential
Canadian sales to Asian markets, is yet to be determined.
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Guiding Questions
SS What are the assets and deficits we have as a natural gas research community in BC?

SS What specific areas should PICS focus on over the next two to five years?

SS What and where are the opportunities for multi-disciplinary collaboration?

SS Who should coordinate the research and provision of deliverables?

SS What do you need to know from other disciplines and sectors?
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Appendix - Participants

Organization

Principal Contact

Research/Project(s)

Interest(s)

BC Oil and Gas
Commission

Howard Madill
Howard.Madill@bcogc.ca

Director, Stewardship

Policy

Business Council of BC

Tom Syer
tom.syer@bcbc.com

Aims to produce timely public-policy research Economics
and advice to enhance BC's competitiveness Policy
and prosperity.

Canada Research Chair
in Health, Ecosystems
and Society

Margot Parkes
margot.parkes@unbc.ca

Examines integrated water-governance;
cumulative environmental, community and
health effects of multiple natural resource
developments in northern British Columbia
with a focus on oil and gas, e.g. Kiskatinaw
Watershed for City of Dawson Creek;
health impact assessment of the role public
health plays in natural gas development
with international, national and regional
collaborations; integrated watershed
research projects: natural, health, and social
sciences, in Northern BC where natural gas
reserves are known

Cumulative
Impacts
Governance
Health
Water

Canadian Centre for
Policy Alternatives
(CCPA)

Seth Klein
seth@policyalternatives.ca

Climate Justice Project in partnership with
UBC: social and economic effects of climate
change and activities such as fracking and
LNG; future research in employment and
economic assumptions surrounding LNG in
BC

Climate Change
Economics

Climate Action
Tim Lesiuk
Secretariat, BC Ministry c/o tempcas@gov.bc.ca
of the Environment

Works with ministries and other jurisdictions
to reach the Province's legislated target of a
33% reduction in GHGs by 2020 (from 2007
levels)

Emissions
Energy
Policy

Coastal First Nations:
Great Bear Initiative
and Great Bear
Business Corporation

Support member First Nations: ecosystembased land and marine management plans;
develop economic opportunities in areas
such as renewable energy and carbon
credits; develop a shared decision-making
framework to manage land, water, and
resources; support First Nations' sustainable
development initiatives

Capacity Building
First Nations
Governance
Water
Energy

Marc Lee
badeconomist@gmail.com

Art Sterritt
officeadmin@coastalfirstnations.ca

Organization

Principal Contact

Research/Project(s)

Interest(s)

David Suzuki
Foundation

Tyler Bryant
tbryant@davidsuzuki.org

Modeling GHG and energy system impacts
of LNG under various scenarios and the
impacts of LNG policy and technologies.
Engaging First Nations in understanding the
environmental impact of LNG pipelines and
shale gas extraction. Planning a shale gas
impacts analysis with a potential focus on
human health contingent on funding.
Reports include: Is natural gas a climate
solution? Would exporting LNG reduce global
GHG emissions? How clean is LNG? The cost
of LNG

Climate Change
Economics
Emissions
Energy
First Nations
Health
Policy
Technology

Forests, Lands and
Natural Resources
Operations (FLNRO)

Chelton vanGeloven
Chelton.vanGeloven@gov.bc.ca
250-565-4462

Source Water Protection Hydrologist, with
Water-Policy
initiatives directed at understanding water
source options for industrial, domestic,
agricultural and environmental use in BC's
traditional oil and gas development region.
Projects include: Northeast BC water strategy
and Montney aquifer characterization
project.

FORREX

David Wilford
Dave.Wilford@gov.bc.ca

Board Director of FORREX, an international
consulting agency that provides evidencebased decision support to the oil and gas
industry and facilitates public dialogue and
application of Indigenous knowledge, in
shaping policy and managing watersheds
toward sustainable ecosystems and
communities.

Capacity Building
First Nations
Governance
Technology

Fort Nelson First Nation Lana Lowe
Lands Department
lana.lowe@fnnation.ca

Lands Manager of three of BC's four shale gas
reserves, which are located in the territory
of the Fort Nelson First Nation. Seeking a
share of royalties as compensation, and a
role to help mitigate damage from further
development.

Economics
First Nations
Environment
Policy

Department of Earth
Science, SFU

Researches physical and chemical
characterization and modelling of regionalscale aquifer systems both in mountainous
and coastal regions, climate change impacts
on groundwater systems, groundwater
quality, and carbon sequestration. Potential
collaboration on a series of knowledge
compilation projects, including groundwater,
fracking, governance, and wastewater.

Carbon
Sequestration
Climate Change
Fracking
Governance
Water

Diana Allen
dallen@sfu.ca
Laurie Welch
laurie.neilsonwelch

GW Solutions, Inc.

Gilles Wendling
gwsolutions@shaw.ca

President and hydrogeologist specializing
Fracking
in groundwater and deep and shallow
Water
aquifers, with respect to pressure and quality.
Planning to look at the effects of disposal
wells on surface and shallow groundwater
and fracking in deep formations. Authored:
Montney Water Project - Hydrogeologic
Review for City of Dawson Creek and
Hudson's Hope Groundwater Quality and Gas
Testing
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Organization

Principal Contact

Research/Project(s)

Interest(s)

Pacific Institute for
Climate Solutions
(PICS)

Lawrence Pitt
lpitt@uvic.ca

Brings together leading researchers from BC
and around the world to study the impacts
of climate change and to develop positive
approaches to mitigation and adaptation.

Climate Change
Resilience

Pacific Institute for
Climate Solutions
(PICS), Climate
Solutions Network

Kathryn Harrison
kathryn.harrison@ubc.ca

Research network between the University of
Victoria, the University of BC, Simon Fraser
University, and the University of Northern
BC comparing national climate policies and
tracing the evolution of Canadian climate
policy over time.

Climate Change
Policy

Pembina Institute

Matt Horne
matth@pembina.org

Several communications pieces on the
greenhouse gas emissions associated with
LNG development in B.C.; preliminary
analyses of opportunities to reduce GHG
emissions from B.C.'s gas sector and whether
exporting LNG from B.C. will help China get
off coal and help the climate. Reports: Is
natural gas a climate solution?

Emissions
Energy

Josha McNab
josham@pembina.org

SFU, Energy and
Materials Research
Group, Env Faculty

John Nyboer
jnyboer@sfu.ca

Energy modeling and research on natural
gas use in District Energy and cogeneration
systems. Also affiliated with the Canadian
Industrial Energy End-Use Data and Analysis
Centre (CIEEDAC)

Climate Change
Economics
Technology

Tides Canada

Merran Smith
merran.smith@tidescanada.org

Working to transform the energy system
to address climate change, diversify the
economy and reduce fossil fuel dependency.

Climate Change
Economics
Energy

UBC, Chemical and
Biological Engineering
(CHBE)

Peter Englezos
peter.englezos@ubc.ca

Research in unconventional natural gas and
carbon capture and sequestration (CCS).

UBC, Earth Ocean &
Atmospheric Sciences
(EOS)

Roger Beckie
rbeckie@eos.ubc.ca

Investigation of Hydro Fracture and Stress
Field Interactions on Critically Stressed
Faults and Induced Seismicity using a
FEMDEM Modelling Approach; Assessment
of groundwater baseline sampling criteria;
Evaluation of gas migration (GM) near
production wells and abandoned wells
associated with unconventional gas
developments: Air Quality Impacts of Oil and
Gas Development in Northeast BC.

Ulrich Mayer
umayer@eos.ubc.ca

Emissions
Facking
Seismology
Water

Organization

Principal Contact

Research/Project(s)

Interest(s)

UBC, Faculty of
Forestry

George Hoberg
george.hoberg@ubc.ca

Research focused on BC electricity policy and
environmental governance.

Energy
Environment
Governance
Policy

University of Victoria,
Department of
Economics

Daniel Rondeau
rondeau@uvic.ca

Research into environmental and resource
Energy
management issues, specifically the
Environment
modelling of impacts on renewable resources
from hydroelectric and mining development.

Buri, Overstall

Richard Overstall
richard.overstall@burioverstall.com

Developing a matrix and map of LNG
pipeline and facility proposals; interest in
strategic environmental assessments and
governance that is informed and objective,
and includes legal obligations of governments
and aboriginal groups, as well as social
licence from regional residents; looking at
cumulative impact of natural gas production
and transportation and other regional
developments, and developing a legal and
policy framework to that end. Affiliated with
the University of Victoria, Environmental
Law Centre (ELC), West Coast Environmental
Law, Northwest Institute for Bioregional
Studies, SkeenaWild Conservation Trust,
Babine Watershed Monitoring Trust, and
Bulkley Valley Centre for Natural Resource
Management and Research.

Cumulative
Impacts
Environment
First Nations
Governance
Legal
Policy

University of
Victoria, School of
Environmental Studies
and Institute for
Integrated Energy
Systems

Karena Shaw
shawk@uvic.ca

In collaboration with Fort Nelson First
Nation and the Pembina Institute, Karena
Shaw considers what sustainable energy
systems should look like, what technology
and knowledge are needed, and how these
elements might be feasibly developed and
distributed. Specifically: Towards Effective
Engagement, a Carbon Management Canada
funded grant, focused on conflict over new
energy infrastructure; From Fracking Conflicts
to Innovation Generation: A case study of
water governance in Northeastern B.C.,” a
grant funded by the Water, Economics and
Governance Policy Network; Letter of Intent
submitted to Canadian Water Network
competition on Hydraulic Fracturing and
Water

Economics
Energy
First Nations
Technology
Water

SFU Centre for Dialogue
3325 – 515 West Hastings Street
Vancouver, B.C. CANADA V6K 5B3
info@carbontalks.ca
www.carbontalks.ca
Tel. 778-782-7895
Fax. 778-782-7892

