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Introduction
Alternatives North is a social justice coalition operating in the Northwest Territories.
Within our ranks are representatives of churches, labour unions, environmental
organizations, women and family advocates and anti-poverty groups. Individual citizens
are important participants in our work.
This document was produced entirely by volunteer members of Alternatives North and is
a result of a collaborative process. The writing style is not always consistent, but that
simply reflects that many people have contributed.
We start with what we all agree on:
–

that climate science demands that we all must rapidly switch to renewable energy,

–

that NWT targets should be 80% renewable energy by 2025 and 100% by 2050,

–

that renewable energy credits / carbon offsets offer a temporary way to rapidly take
action, and should be considered “the right thing to do” in the same way that
recycling is viewed by many people,

–

that GNWT energy initiatives must be rigorously evaluated to prove that they are the
most cost effective way of achieving the transition to renewable energy

We finish with a large list of policy and program suggestions and acknowledge that we do
not have the resources to evaluate all the options. We expect, however, that these options
will be evaluated as part of the GNWT’s energy plan and climate change strategic
framework.

The Science of Climate Change
The science behind climate change is clear; burning fossil fuels is causing the global
climate to warm with largely negative impacts. It is possible that there are already

!1

enough greenhouse gases in the atmosphere that virtually irreversible global warming
feedback loops have been triggered. Examples of such feedback loops include:
• melting permafrost - which releases greenhouse gases (especially methane), which
themselves cause more warming,
• melting arctic sea ice - which leaves a darker planet surface which absorbs more
heat from the sun, causing more ice to melt,
• rising temperatures - which stimulate the net loss of soil carbon to the atmosphere
in a similarly continuous cycle.
It is clear that the faster greenhouse gas emissions are reduced, the less severe the total
warming effect will be. World leaders agreed in November 2015 to try to limit warming
to 1.5 degrees C. Global temperatures have already risen 0.8 degrees C from preindustrial norms and climate models show that even with the most aggressive emission
reduction scenarios, the planet will warm beyond 1.5 degrees C. The hope is that, by
eliminating greenhouse gas emissions by 2050, the planet will cool back down to 1.5
degrees total temperature rise by 2100. This will only happen if every jurisdiction
unreservedly commits to meeting or exceeding the science-based targets.

Be the change we want to see in the world
Climate change is perhaps the largest “tragedy of the commons” that humanity has ever
faced. According to this concept, no single individual can make a difference if the rest of
the community does not cooperate. Some form of collective commitment is needed. A
specifically northern example of this phenomenon would be efforts to save the caribou
herds. If everyone doesn’t play his or her part in the solution, failure is virtually
guaranteed.
For climate change – all individuals, businesses, organizations, and governments share a
collective responsibility to work together to ensure that greenhouse gas emissions are
reduced to a level that will allow global temperatures to return to normal. In such a
situation the saying, “Be the change you want to see in the world” applies. If everyone
adopts the attitude that solving climate change is a mutual concern, the potential “tragedy
of the commons” will instead have a happy ending.
The NWT is made up of individuals, businesses, industry, organizations and several
layers of government. All have an opportunity to “be the change that is required” by
adopting policies to switch to renewable energy, and to encourage positive action by other
actors. At an ethical level, individuals can see what is required and make the changes
voluntarily, assuming they have viable options and the resources necessary to allow them
to make the right choice. Organizations and corporations must also be able to “be the
change that is required”. Under current law, publicly traded corporations are required to
operate in such a way that they must seek to return maximum financial value to their
shareholders. They are somewhat constrained, therefore, to only take actions that do not
unduly reduce their short term bottom–line, despite the ethical standards of the individual
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members of boards of directors and shareholders. Governments, as legislative bodies that
can write laws and set regulations and standards, bear a large responsibility to help
enable, encourage and demand responsible action from all stakeholders, including from
organisations and corporations. This is in addition to the action they can take within their
own operations to also “be the change.”

The change we need – A just transition to 100% renewable energy
Individuals, businesses, organizations and governments need to create and implement
plans to transition to renewable energy. These plans should:
•

Include “SMART” goals (Specific, Measurable, Attainable, Relevant and Timebased)

•

Include goals to exceed global science-based targets for limiting global warming
to 1.5 degrees C:
o 80% Renewable Energy by 2025 (based on the ‘80/20 Rule’ – 80% of the
goal will take 20% of the time)
o 100% Renewable Energy by 2050

•

Be rational and evidence based

•

Look at all aspects of energy use – in particular heating, transportation and
electricity

•

Prioritize projects that provide the largest increases in renewable energy use over
the shortest period of time. Twenty years ago, the popular approach was to
improve efficiency first and consider renewable energy options later. There is no
longer enough time – the switch to renewable energy needs to happen
immediately – even at reduced efficiency. For example, replacing a 90% efficient
fossil fuel fired boiler with a 96% efficient fossil-fuel boiler is no longer an
adequate response. An 80% efficient renewable energy boiler (wood pellet)
would reduce more greenhouse gas emissions.

•

Consider the lifespan of infrastructure and prioritize projects that will give the
longest renewable energy return on investment. For example, installing renewable
energy systems in new buildings should take priority over retrofitting old
buildings that will be replaced in a few years.

•

Include the purchase of Gold Standard carbon offsets / renewable energy credits
as a rapid but temporary measure to achieve a 100% renewable energy portfolio.
Gold Standard emissions can be purchased at Planetair http://planetair.ca/en/
index.sn. The website includes calculators to help figure out how many offsets to
purchase.
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What can individuals, Organizations and Privately Owned Businesses do?
Individuals (who are not living in poverty), organizations and privately owned businesses
should:
1. Go “100% renewable” / “carbon neutral” by purchasing carbon offsets for their
share of non-renewable energy use. Going carbon neutral is the first priority
because it is the fastest way to make change. There are renewable energy projects
ready to be built in other parts of the world as soon as funding is received. 100%
renewable / carbon neutral living should be considered as “the right thing to do”
in the same way that recycling, composting and not littering are. Purchasing 25
tons of offsets per year per person (~$625) will more than cover most NWT
residents.
2. Do as much as can be afforded to switch from fossil fuels to renewable energy,
and to invest in energy efficiency. Investing in biomass technology for heating
would be a northern priority action.

What can publicly traded corporations do?
Publicly traded corporations should:
1. Adapt their business models to include 100% renewable energy / carbon neutrality
as part of their normal operations. At this point in time (and probably more so
going forward), carbon neutrality will be acceptable to most shareholders as
adding value to a corporate brand. Furthermore, doing so will be preparing the
business for inevitable carbon pricing that will be imposed by regulations.
2. In emissions intensive industries where purchasing offsets might not be accepted
by shareholders, an internal carbon price should be included in all investment
decisions so that corporate investments account for future carbon pricing that will
be coming. For example, the calculation on the payback of a renewable energy
system should include a $50 per ton price on carbon, even if the price has not
been legislated yet.
3. Take every economic opportunity to switch from fossil fuels to renewable energy,
and to invest in energy efficiency.

What can the Territorial Government Do?
The GNWT has the mandate and responsibility to protect the environment as a whole,
while also dealing with its own emissions.
The GNWT should accelerate its transition to 100% renewable energy. It should:
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1. Continue investing in renewable energy and efficiency. The GNWT has been
steadily investing in wood pellet heating and solar electric generation, and it
should do much more of this.
a. The GNWT should commit to converting all its remaining fossil fuel–
heated facilities to biomass (wood pellet or wood chip) heat. Over 40% of
the buildings in downtown Yellowknife are owned or occupied by the
GNWT and that percentage is often higher in smaller communities. The
GNWT has developed the expertise and oversight capacity to do this
conversion efficiently, typically with financial savings, so it could be done
at modest extra cost. Converting GNWT facilities to biomass heat would
provide the renewable energy anchor-customer that is required in each
community to enable a viable delivery infrastructure and potential district
heating systems that involve other community entities.
b. The GNWT should go “100% renewable” / “carbon neutral” by purchasing
Gold Standard carbon offsets for their share of non-renewable energy use.
Requiring all departments to operate carbon neutrally through the purchase
of offsets would make renewable energy investments comparatively more
financially attractive.
2. Focus on a Rapid Transition to Renewable Energy
As previously mentioned, incremental improvements in energy efficiency do not
result in the rapid reductions in Greenhouse Gases that are now needed. NWT goals
should exceed global science-based targets for limiting global warming to 1.5 degrees
C, as follows:
a. 80% Renewable Energy by 2025 (based on the ‘80/20 Rule’ – which states
that 80% of the goal will take 20% of the time/effort)
b. 100% Renewable Energy by 2050
3. Ban fossil fuel development in the NWT and re-allocate the resources now
committed to Oil and Gas (O&G)
The GNWT has jurisdiction over the extraction of fossil fuels in most of the territory.
Whether in the Territories or elsewhere, fossil fuels that are extracted are destined to
be burned and will therefore contribute to global warming. As of December 2016,
investors world-wide have divested or pledged to divest $5.2 trillion from fossil fuel
investments, a doubling from the previous year. Considering this trend, GNWT
investment in the O&G industry is very risky and undermines climate change
mitigation and adaptation efforts. As the rest of the world is doing, the GNWT must
recognize that the science and physics of climate change demands a reduced reliance
on fossil fuels; the majority of fossil fuel resources simply must stay in the ground.
Since scientific studies have concluded that the cost of development of NWT
resources makes them among the least attractive for development, expending
resources to plan for them to be extracted is effectively betting that the world is
going to fail to take action on climate change. Doing so is participating in the
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making of a tragedy, one that will severely impact the NWT. Assuming that the world
will take action on climate change means that our expensive oil and gas resources will
not be needed until several generations from now, if ever. The GNWT must pursue
other more promising sources of economic development and employment. In point of
fact, the GNWT must ban all fossil fuel development, and re-allocate funds currently
spent regulating and promoting fossil fuels towards development of a robust
renewable energy infrastructure.
4. Separate ‘Carbon Pricing’ Policy from ‘Energy Cost of Living’ Policy
“Cost of Living” and “GHG Emissions” need to be viewed and handled separately.
Current GNWT policy and programming mix the two issues together, making it
difficult to focus (set clear targets and achieve results) on either issue. The smaller,
remote communities, where the costs of energy are the highest, are also the lowest
absolute sources of greenhouse gas emissions. Carbon pricing raises concerns
because of fears that a carbon price would drive up the cost of living in small
communities. If the two policies are viewed separately, small communities can be
exempted from carbon pricing, a policy option fully justifiable due to the higher cost
of living they face. As the NWT switches over to 100% renewable energy, the GNWT
must always help those who cannot afford their heating and power bills.
5. Use Cost of Living Policy to reduce impact of Renewable Energy Transition
As the GNWT switches to 100% renewable energy, there will be opportunities to
reduce the cost of living. Energy efficiency, hydro, wind and solar all cost more up
front but offer lower and more stable cost energy once the investment has been paid
off – a sound investment opportunity. Wood chips and wood pellets are also typically
cheaper than fossil fuels. Such efforts often provide jobs and other economic
development within communities, as the generation of energy is localized, helping
both to stimulate local economies and residents to be better able to meet their energy
costs.
While these energy sources and actions are all win-win opportunities and should be
included in any cost benefit analysis, they are not sufficient to meet all needs or to get
the NWT to 100% renewable energy. In some cases, such as aircraft transportation, it
may be more affordable to continue purchasing carbon offsets while new technologies
are developed. Over the next few decades, as the rest of the world switches to
renewable energy, gold standard (reliable) carbon offsets will, in theory, become
harder to find and more expensive. If the cost of offsets begins to negatively impact
the cost of living for those in smaller communities or for low-income people
generally, income assistance programs should be adjusted.
The cost of living discussion is often framed in terms of the prices per unit of energy
($/kWh or $/litre), but the total energy bill that people are paying (heating, power,
transportation fuel) should be the basis of how policies are judged. Efficiency
measures do not reduce the price of energy, but they do reduce the total energy bill.
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The GNWT spends at least ten times more every year on subsidies for fossil fuel
energy than it does on energy efficiency investments. The recent emergency funding
to buy fuel for the Jackfish power plant is a typical example. The GNWT spent tens of
millions of dollars on diesel fuel while investing only an extra few hundred thousand
in energy efficiency.
Investments in efficiency are closely tied with capacity (technical, administrative and
financial know-how) issues - particularly in small and remote communities. Because
of this, even if larger financial subsidies were made available, capacity issues may
prevent people, small businesses and communities from accessing them. The GNWT
should focus on communities that generate their power with fossil fuels (diesel,
propane/natural gas) and are therefore subsidized. It should implement an aggressive
energy efficiency strategy in these communities. A great example is the recent LED
light bulb replacement program that demonstrated a 1.5 year payback to ratepayers on
a GNWT investment of $450K.
6. Adopt a “Barriers and Incentives”- based approach to the Renewable Energy
Transition
The GNWT’s energy policy should focus on encouraging investments that have the
highest potential to increase the use of renewable energy. The most cost effective
combination of barriers and incentives should be put in place to bring about this
change. Policies should:
a. Eliminate barriers to renewable energy use
b. Create incentives to renewable energy use
c. Increase barriers to fossil fuel use
d. Eliminate incentives to fossil fuel use
Many GNWT programs are focused on providing financial incentives, which assumes
that the barriers are only financial. In many cases a financial incentive does not
address the key barriers. For example, a financial incentive to purchase pellet stoves
does not address the barrier that there are very few certified pellet stove installers. In
other cases, regulations or carbon pricing mechanisms can be more cost effective at
bringing about change.
7. Rigorously evaluate all renewable energy programs annually
Current GNWT energy initiatives appear to be a mish-mash of policies and programs
developed without clear renewable energy related criteria. Further, it is rare to see
program evaluations comparing costs to realized outcomes. Financial incentives and
investments vary wildly from program to program without any consistent relation to
potential for GHG or financial savings. All energy and climate change projects and
programs should be screened and evaluated based on their cost effectiveness and
ability to rapidly increase the use of renewable energy, with the results feeding back
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in to modify or adjust the program to better achieve overall goals. The following is a
sample template for completing such evaluations:

Total GHG
Reduction
Potential

Barriers &
Incentives
Addressed

Effective
ness of
Measure
(%)

Program Cost per
Impact
ton to
GNWT

33% rebate
on EPA wood
stoves up to
$750;
installation
cost not
eligible

50% of heating
energy; 4,000
privately owned
homes; 4t per year
per home. 10% of
homes already use
a wood stove.
14,000 t potential.

Reduces capital
cost, but home
owner must pay up
front so does not
address cash-flow
barrier. Does not
address insurance
issues, lack of
trained installers.

35 stoves
per year =
~1% of
homes per
year. ~100
years to
achieve
potential.

35 x 4t =
140 t/yr

$175/t/yr

33% rebate
on Solar PV
panels up to
$5,000;
installation
cost is
eligible

Limited impact in
hydro communities.
5 kW system; 5
kWh per house;
2,000 privately
owned homes in
thermal
communities.
Potential to save
1.5t per year per
home. 3,000 t
potential

Reduces capital &
installation cost,
but home owner
must pay up front
so does not
address cash flow
barrier. Does not
address lack of
trained installers.

2 systems
per year =
~0.1% of
homes per
year.
~1,000
years to
achieve
potential.

2 x 1.5t =
3 t/yr

$3,333/t/yr

Free LED
Light bulb
Replacement
- $450 K total
program cost

64,000 bulbs in
4,000 homes in
thermal
communities

Bulbs directly
distributed –
assume 100% are
installed, although
previous studies
show that free
bulbs are often not
installed by
owners

11,000
bulbs =
17% per
year.

350t/yr

$1,300/t/yr

Increases barriers
to fossil fuel use by
$0.02/litre. Does
not remove
barriers to
renewable energy

Market
fuel prices
go up and
down by
$0.20/litre
so impact
is low –
0.1% per
yr

0.1% x
1,500 kt =
1,500t/yr

Revenue
neutral

2,000 t potential

$10/t carbon
price;
revenue
neutral

Total NWT
emissions: 1,500 kt

~6 years to
achieve
potential.

~1,000
years to
achieve
potential
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$200/t
carbon price;
revenue
neutral

Total NWT
emissions: 1,500 kt

Increases barriers
to fossil fuel use
by $0.40/litre.
Does not remove
barriers to
renewable energy

Similar to
price
increase in
2007 – 2%
per yr

2% x
1,500 kt =
30,000t/yr

Revenue
neutral

~50 years
to achieve
potential

Numbers in these examples are for illustration purposes only – these are not precise
calculations and should not be used to determine policy!
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Potential renewable energy measures
Different policies and programs based on addressing different barriers and providing
appropriate incentives are called for in different parts of the NWT society. Following are
suggestions of policies and programs that could be combined to create an NWT energy
plan and climate change strategy. As mentioned above, these suggestions should be
rigorously evaluated and then combined to create an effective plan that demonstrates how
it will meet the NWT goals of 80% renewable energy by 2025 and 100 % renewable
energy by 2050.

Financing Renewable Energy Systems through Local Improvement Charges (LICs)
Heating is a large part of fossil fuel use in the NWT and wood pellets are a form of
renewable energy that is cheaper than heating oil. Many home-owners have already had a
pellet stove installed and businesses are also installing wood pellet boilers. Analysis of
barriers and incentives suggest that while some home-owners are installing pellet stoves,
others find that the payback on the investment is too long (if they plan on selling their
house before the stove is paid for and the housing market does not recognize the
additional value of a pellet stove). A local improvement charge (LIC) loan – provided by
municipalities, could be paid back through the property tax system, allowing the debt to
be transferred to future home-owners. Using the LIC funding model allows the costs to
be paid through energy savings over time. This mechanism could be used for other
energy measures too, such as re-insulating homes, adding solar panels in thermal
communities, and so on.
An LIC program may not have much impact on rental properties where landlords have
little financial incentive to put in pellet stoves or boilers because their renters pay the
heating bills. Depending on how many privately owned homes install pellet stoves, and
how many rental units exist, a policy focused on requiring property owners to install
pellet stoves might be called for.
Communities have repeatedly and for years called for legislation enabling LICs but the
GNWT has failed to act. This needs to be remedied immediately.

Require large industry to use renewable energy
Industry, which produces more than half of all NWT greenhouse gas emissions, requires a
different analysis than do home-owners and communities. Different barriers and
incentives, including renewable energy standards, are required to bring about the switch
to renewable energy. For example, Diavik Diamond Mine has demonstrated the technical
and economic feasibility of wind power generation at mine sites with their 9.3 MW
facility and less than 8-year payback. Through transparent and predictable regulatory
schedules, new mines must be required to provide an increasing proportion of their
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energy needs from renewable sources and new and existing mines must account for their
carbon energy use through the purchase of carbon offsets.

Increase renewable electricity generation and electrify local transportation
Abundant evidence shows that energy demand across the country currently being met
with fossil fuels is shifting to being met with clean electricity. Significant expansion is
now forecast to be likely by as early as 2020. While it may be longer for the NWT to see
this change, there are many cases where electricity is already replacing fossil fuels, such
as for heating infrastructure in Ft. Smith, and solar power production in thermal
communities. Energy storage technology is also developing faster than predicted only a
year or two ago. This is similarly the case with ground transportation. Given all this, the
GNWT should be developing and implementing evidence-based plans for more
renewable electricity generation throughout the jurisdiction, and establishing electric
charging stations beginning in the southern centers.

Put a price on carbon
Greenhouse gases are clearly a source of air pollution and the GNWT has the mandate to
regulate air quality. The GNWT air quality regulations framework that is currently under
development and scheduled for enactment by the current Legislature should include a
price on greenhouse gas emissions. This legislation is being designed to target the larger
sources of emissions and will not impact people living in smaller communities who
already pay very high prices for fossil fuels. The carbon price should be the same as that
suggested by the federal government, but continue escalating at $10 per ton per year until
it reaches $200 per ton. Revenues from the levy should be directed towards investments
in renewable energy generation and energy conservation. In addition, emitters who
choose to offset their emissions by purchasing Gold Standard carbon offsets should be
exempt from the carbon price or have it rebated to them.
A second mechanism that should be considered is available under the Petroleum Products
Act, under which regulations set tax rates according to fuel type. Currently there is no
correlation between carbon content and tax rate, and there is no tax at all on natural gas
and propane. This needs to be remedied, and could support a carbon tax approach, with
revenues allocated to areas of highest sensitivity.

Develop a Territorial Energy Building Code and the capacity to enforce it
The GNWT, like all provinces and territories, has jurisdiction over building codes. In the
rest of Canada, building codes are provincial - not municipal. While Yellowknife has its
own building permitting and inspections system and has created its own energy related
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building code, no other community has the capacity to do this. The GNWT should
develop a territorial energy building code including:
●

EGH-80 for homes

●

MNECB plus 40% for buildings

●

50% of a building’s energy requirements be met with renewable energy

●

EnergyStar appliances

●

Low-flow toilets & showers

●

No electric water heaters in diesel communities

●

District heat with mandatory connection

●

GNWT taking responsibility to inspect and enforce building codes throughout
the NWT

Pursuant to energy charrette recommendations, the GNWT committed to implementing
an Energy Efficiency Act, and these and other measures should be addressed in such
overdue legislation. The GNWT should require all GNWT-funded building
infrastructure, including all new municipal government infrastructure—to exceed the
territorial energy standard and to use 100% renewable energy.
Invest in Renewable Energy infrastructure
The GNWT should also create an investment strategy to switch the entire territory to
100% renewable energy by 2050. It is an opportune time to establish green infrastructure
considering current Government of Canada infrastructure funding programs. However,
despite their potential to contribute to cost of living and permanent employment
challenges, the GNWT has a consistent record of passing up on green infrastructure in
favour of transportation infrastructure. This is wrong-headed. Options for how to switch
to 100% renewable energy, beginning with technology now available, are outlined in the
Alternatives North research paper “100% Renewable Energy NWT by 2050” (available at
www.alternativesnorth.ca). Some examples include:
●

Build district heating systems in all communities to make use of waste
heat from generators that burn wood pellets or wood chips.

●

Develop a program to encourage installation of EPA certified wood pellet,
and wood stoves (and dramatically cut heating costs).
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Make GNWT Technical Capacity available to everyone in small Communities
The GNWT has the most technical capacity in small communities. This capacity should
be made available to people, local businesses and communities on a cost recovery basis
(especially where it is not available from private enterprise). For example, technical staff
at NWTHC should be made available to inspect new construction, and to tune pellet
boilers throughout the communities.

Create an Energy Revolving Fund
Create a revolving fund that people and small businesses can borrow from to finance the
cost of converting to more energy efficient homes and operations. The loans can be
repaid with savings in costs. The fund could be financed through government issued,
RRSP-eligible, investment grade bonds available to NWT citizens.

Create Renewable Energy Cooperatives
An NWT renewable energy cooperative could provide a mechanism to harness private
capital, encourage private investment and enhance participation of residents and
businesses if supported with appropriate policies. Such policies have been documented
and developed by the Toronto Renewable Energy Cooperative. Details are available on
their web site at www.trec.on.ca.
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130 Adelaide St. West, Suite 1901, Toronto, ON M5H 3P5
Tel: (416) 364-4938 ● Fax: (416) 364-5162
www.AvalonAdvancedMaterials.com ● office@AvalonAM.com

January 19, 2017
Hon. Robert C. McLeod
Deputy Premier
Minister of Finance
Minister of Environment and Natural Resources
Minister of Human Resources
Minister with Lead Responsibility for Infrastructure
Robert_C_McLeod@gov.nt.ca
RE: Climate Change Policies and Carbon Pricing in Canada’s North
Dear Minister McLeod,
The purpose of this letter is to make recommendations regarding the development of climate
change policy in the Northwest Territories that we hope will be useful in discussions with the
Federal Government.
Avalon Advanced Materials Inc. (“Avalon”) is a recognized sustainability leader in the mineral
exploration and development sector. To our knowledge, Avalon is the only company in the
exploration sector to publically report our performance as part of the Mining Association of
Canada’s “Toward Sustainable Mining” as well as to “Global Reporting Initiative Level 4”
standards.
Avalon is committed to reducing its environmental impact and carbon footprint in all areas of our
business. This has become an economic imperative in the North because energy and regulatory
burdens in the NWT are already a major competitive disadvantage when compared to most
other jurisdictions. This incentivizes Avalon to optimize its operations to be as energy efficient as
possible. These efforts recently led to an award for leadership in the use of solar energy at the
Nechalacho project. Further, the mineral products that Avalon seeks to produce at Nechalacho
are critical materials in clean technology that will enable the transition to low carbon economy
and increase energy efficiency.
The reality facing Avalon and other aspiring mineral producers in the North is that there are no
available low carbon technologies that can be economically applied to mine scale requirements
in the harsh climatic conditions of the NWT. Thus, the Nechalacho project will have to rely on
expensive and carbon intensive diesel power. Diesel costs alone are more than double that of
our competitors in southern Canada and most other places in the world, and total energy costs
can be six times higher or more when compared to other jurisdictions.
The project economics for Nechalacho, like most mining projects, are particularly sensitive to up
front capital costs. This coupled with the lack of infrastructure, unavailability of low carbon
energy, high wage costs, inefficient and expensive permitting processes, and ever increasing
regulatory burdens, have made most new mineral development projects in the North,
economically unattractive. Furthermore, critically needed exploration and development
investment in the NWT will continue to disappear if these issues are not addressed as
exploration is also becoming too expensive to finance in the North. Even exceptional quality
mineral development projects cannot afford the additional millions of dollars associated with

constructing two energy systems. An additional burden of a $50/tonne carbon tax at the
relatively small Nechalacho Project would add approximately $80 million dollars of additional
operating costs for diesel alone over the first 20 years of the project.
With the ever-increasing cost of doing business causing a rapid decline in investment in new
resource development the North, Avalon submits the following recommendations with a view to
mitigating the negative impact of the new carbon pricing regime on NWT resource development.
1)

Phase in the carbon price on a different schedule in the North. Only once the anticipated
benefits of Federal programs have produced economically safe and reliable low carbon
technologies that can be implemented in the north (or when hydroelectric or other clean
energy and associated infrastructure are available for use in the NWT), should carbon
pricing begin to be introduced.

2)

Permit the opportunity for a made-in-the-North carbon price, that, in accordance with
MAC’s Principles for Climate Change Policy Design, implements a carbon price that is
both sensitive to changing economic conditions, geography and recognizes the particular
economic challenges of financing new projects.

3)

Ensure that any northern carbon pricing plan be revenue neutral in each sector.

4)

As recommended by MAC, in cooperation with the Federal Government, establish a
targeted northern business innovation and development fund designed to accelerate
improvements in energy and fuel efficiency, as well as drive the scalability, deployability, capacity and storage capabilities of renewable energy generation assets in
Northern Canada. Consistent with harnessing the power of the market to the maximum
extent possible, the fund should be designed to support companies at both the
exploration and the operational level in ways that meet site-specific energy challenges
and opportunities. A part of the proposed creation of the Canada Infrastructure Bank
(CIB), the GNWT should promote the creation of a pathway for northern projects that
provides for project-selection criteria reflecting northern realities and broader
government social, economic and indigenous development priorities. It should also
support the appointment of an experienced northern business professional to a
leadership role in the CIB to ensure an understanding of northern realities informs the
institution’s operational culture and practice.

Transformative, Nation Building Infrastructure Investment
The funding committed in the Federal Government’s Fall Economic Statement has the potential
to address the industry’s infrastructure needs in northern Canada in a manner that helps with the
transition to a low carbon economy. Recognizing northern infrastructure realities, the following
recommendations are made:
1)

Establish an infrastructure program designed to expand deployment of reliable and
economically viable renewable energy and storage technologies that reflects the high
upfront capital cost and associated financing costs inherent in new mine development

2)

The “public use” criteria should be excluded or re-evaluated to reflect northern cost,
emissions mitigation, competitiveness and broader economic and social realities for
infrastructure investments.

3)

Territorial access to infrastructure funding envelopes should not be limited to per-capita
funding formulas, but assessed in light of broader criteria, including balancing climate
change priorities with social economic and indigenous reconciliation policy objectives.

Thank you for your consideration of these recommendations. Avalon looks forward to working
with the GNWT and would be pleased to discuss these issues further at your convenience to
assist in the development of a Made in the North Climate Change Strategy that meets mutual
goals of promoting a strong, viable and environmentally leading industry
Yours sincerely,
AVALON ADVANCED MATERIALS INC.

Donald S. Bubar
President & CEO

Cc:

Premier Bob McLeod
Hon. Wally Schumann
Michael V. McLeod, M.P.
Gary Vivian, President, NWT & Nunavut Chamber of Mines
Tom Hoefer, Executive Director, NWT & Nunavut Chamber of Mines
Richard Morland, President, NWT Chamber of Commerce
Mike Bradshaw, Executive Director, NWT Chamber of Commerce
Mark Wiseman, Vice President, Sustainability

PO Box 1934, Yellowknife, NT
P: 867-873-9893 E: nwtadmin@cpaws.org

16 December, 2016
To Whom It May Concern,
As a leader in territorial conservation, CPAWS-NWT is committed to working toward solutions that protect
the land, water, and wildlife of the Northwest Territories. We are pleased to submit this letter as our
feedback and recommendations to the NWT Climate Change Strategic Framework, as we urge you to
recognize within the framework the important role of Canada’s northern terrestrial and marine
ecosystems in reducing emissions, and helping all species, including humans, adapt to a changing
climate.
The Paris Agreement on climate change specifically states that parties should act to conserve and
enhance, as appropriate, sinks and reservoirs of greenhouse gases as referred to in Article 4, paragraph
1(d), of the Convention, which refers to forests and oceans as well as other terrestrial, coastal and marine
ecosystems. As the NWT Framework is intrinsically linked to the Pan-Canadian Framework, which is
steered by the Paris Agreement, they must all be aligned in principle.
Recognizing the important role of Canada’s northern ecosystems in mitigating climate change within the
Pan-Canadian and NWT Frameworks would provide significant opportunities for our territorial government
to use cost-effective nature conservation and restoration strategies to protect and enhance our carbon
sinks and stores, and contribute to both our international commitments on climate change and Aichi targets
on conserving biodiversity. Working to protect land in partnership with Indigenous peoples in ways that
respects their rights and interests could also contribute to reconciliation efforts in Canada.
Here in the NWT we have a tremendous opportunity to truly make a difference in one of the three key
pillars of the NWT Framework: Resilience & Adaptation. Conservation measures like expanding protected
areas systems, restoring and conserving habitat and protecting species at risk would contribute to climate
change mitigation by sequestering and/or avoiding the loss of carbon stored in ecosystems. An ecosystem
focused component of the climate plan would complement the necessary deep reductions in fossil fuel
emissions required to avoid catastrophic impacts of climate change.
Conversely, we are concerned that by overlooking northern ecosystems as an important part of the
solution, the Frameworks will fall short of achieving their intended climate outcomes.
We recommend that the NWT Framework be fully developed in accordance with the Paris Agreement to
support our federal commitments, and affirm both Framework’s commitments to ecosystems’ conservation
and enhancement as an important part of Canada's developing climate mitigation and adaptation strategy.
Thank you for supporting the important role of Canada’s northern ecosystems in mitigating the impacts of
climate change. We very much look forward to your response.
Sincerely,

Kris Brekke
Executive Director
CPAWS-NWT

Shannon Moore
Conservation Outreach Coordinator
CPAWS-NWT



Proactively seek partnerships to adapt to the impacts of climate change and to reduce the
emissions from fossil fuel combustion, in particular through Carbon Capture Sequester and
Reuse (CCSR) Technology; and



Continue to update our Board, investors, host governments and other relevant stakeholders
on our own progress in reducing carbon emissions.

Carbon Pricing in Canada’s North:
De Beers is supportive of the use of fair and well-designed market-based instruments such as
carbon pricing. As the three Premiers of the Northern Territories of Canada (Yukon, Northwest
Territories and Nunavut) have suggested, any taxation on carbon will ultimately result in costs to
industry and tax payers in an already cost prohibitive jurisdiction. This will inhibit economic growth,
and is counterintuitive to capacity building in the North. Diesel forms the basis of emissions at both
De Beers operations in the NWT with no access to renewable or alternative energy sources. This is a
common concern for our community partners. While De Beers actively pursues alternative energy
options, and ways to improve efficiencies of existing equipment, De Beers concurs with our Northern
Leaders and suggests that carbon pricing not be imposed upon the Northern Territories at this time
until infrastructure (roads and transmissions lines) and technology (renewable or nuclear power) can
facilitate a low carbon economy. Impeding growth in Canada’s North does a disservice to Canada
and the northern economy.
In the event that carbon pricing is imposed on the Northern Territories regardless of our concerns
and a lack of alternatives, De Beers respectfully suggests that the tax revenue that is generated from
this program be revenue neutral. In addition funds should be allocated transparently to programs
dedicated to delivering Innovation, Infrastructure, Research and Development of Energy Systems
and Energy Corridors (inclusive of Transmission Lines) to promote a low carbon economy.
De Beers requests that the Minister(s) in their decision to develop carbon pricing:


Pursue mechanisms to delay the carbon pricing until the Northern Territories have the
infrastructure (roads and transmissions lines) and technology (renewable or nuclear
power) to facilitate a low carbon economy to ensure continued growth of the North.

If the Minister(s) are unable to postpone Carbon Pricing in the North, De Beers respectfully suggests:




Recognize actions already taken by industry to reduce overall emissions in determination
of baselines;
Provide mechanisms or incentives for industry to invest in the development of lower
emission technologies that are applicable to current operations and to neutralize to the
extent possible the cost implications to industry and taxpayers of a carbon tax;
Tax revenue that is generated from this program be dedicated transparently to Innovation,
Infrastructure, Research and Development of Energy Systems and Energy Corridors
(inclusive of Transmission Lines) to promote a low carbon economy.
DE BEERS CANADA
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Ensure treatment of Carbon Capture, Sequestration and Reuse (CCSR) on a comparable
basis to other technologies that abate carbon emissions;
Improved science-based understanding of physical climate risks, and for investment in
adaptation measures, in particular to help build resilience in developing countries.

De Beers strongly recommends that the Government of the Northwest Territories, the Government of
Nunavut and the Government of the Yukon ensure that the decisions of today do not have negative
long term impacts that may risk future mining projects impeding the economic growth of Canada’s
North.
De Beers thanks the Minister(s) for consideration of our position, we look to continue our
partnerships while ensuring any taxation is appropriate, practical and fit for use for Northerners.

Yours truly,

Kim Truter
CEO – De Beers Canada Inc.
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From:
To:
Cc:
Subject:
Date:
Attachments:

Robert Collinson
David Stewart; Florence Heffernan; Erin Kelly; Evan Walz; Lina Dobbin
Robert C McLeod; Robert Collinson; Sophie Hatto
FW: Climate Change and Carbon Pricing
Thursday, December 15, 2016 11:13:24 AM
De Beers Canada Letter to Ministers_Climate Change Policies and Carbon P....pdf
ATT00001.htm

David/Erin – can I ask you to work on a joint response for the Minister to send.
Regards Robert
From: Robert Collinson
Sent: Thursday, December 15, 2016 11:12 AM
To: andrew.williams@debeersgroup.com; erik.madsen@debeersgroup.com
Cc: Robert C McLeod; Robert Collinson; Sophie Hatto
Subject: FW: Climate Change and Carbon Pricing

Mr. Williams, confirming receipt of your correspondence. We will respond in due course, thank you
for taking the time to provide your views on this important matter.
Regards
Robert Collinson
Ministerial Special Advisor
The Honourable Robert C. McLeod
Deputy Premier, Minister of Finance,
Minister of Environment and Natural Resources and Minister of Human Resources
NOTE NEW PHONE NUMBER
Phone: (867) 767 – 9141 X 11129
Fax: (867) 873-0431
Email: robert_collinson@gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that
is privileged, confidential and exempt from disclosure under applicable law. If the reader of this message is NOT the
intended recipient, or the employee or agent responsible for delivering the message to the intended recipient, you are hereby
notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please delete it immediately and notify us by telephone. Thank you.

From: "Williams, Andrew" <Andrew.Williams@debeersgroup.com>
Date: December 14, 2016 at 4:02:24 PM MST
To: "robert_c_mcleod@gov.nt.ca" <robert_c_mcleod@gov.nt.ca>
Cc: "Madsen, Erik" <Erik.Madsen@debeersgroup.com>
Subject: Climate Change and Carbon Pricing
Dear Minister McLeod,

De Beers Canada Inc. would like to express to you our position with regards to climate
change and carbon pricing for the Northwest Territories, which we have summarised in
the attached letter.
While generally supportive of carbon pricing as a means to reduce global greenhouse
gases, we feel that northern Canada has special challenges due to the lack of
alternatives at the present time to the use of fossil fuels. We are also concerned on the
impact of carbon pricing on our business in the absence of any offsetting measures.
If you require addition information or have questions, please do not hesitate to contact
myself, Kim Truter (CEO) or Erik Madsen (GM Sustainability).
Best Regards
Andrew Williams
Environment and Permitting Manager
De Beers Canada Inc.

Andrew Williams P. Geo
Environment and Permitting Manager De Beers Canada
The De Beers Group of Companies
Airport Corporate Centre
1601 Airport Road NE, Suite 300
Calgary, AB T2E 6Z8
Tel: +1 403 930 0991, ext. 2785
Cell: +1 416 209 2056
www.debeersgroup.com

Please note the updated contact details

**************************************************************
The information contained in this communication (including any attachments) is
confidential and may be legally privileged. The views expressed may not be
official policy, but the personal views of the originator. It is intended solely for
the use of the individual or entity to whom it is addressed and others authorised to
receive it. If you are not the intended recipient you are hereby notified that any
disclosure, copying, distribution or taking action in reliance of the contents of this
information is strictly prohibited and may be unlawful. If you have received it in
error, please notify the sender by return e-mail and delete it from your system.

The sender is neither liable for the proper, complete transmission of the
information contained in this communication nor for any delay in its receipt.
Emails are not secure and cannot be guaranteed to be error free as they can be
intercepted, amended, lost or destroyed, or contain viruses. Anyone who
communicates with us by email is taken to accept these risks.
Please note we reserve the right to monitor and archive all e-mail communication
through our internal and external networks so as to ensure compliance with
internal policies and to protect our business.
This email is from De Beers UK Limited (Registered Number - 2054170), a
private limited company forming part of the De Beers Group of Companies and
incorporated in England and Wales with its Registered Office at 17 Charterhouse
Street, London, EC1N 6RA. De Beers Auction Sales is a division of De Beers UK
Limited

Climate Change and Energy –
Comments to the GNWT Energy & Climate Change Consultations

Ecology North
Ecology North is a charitable, non-profit organization, based in Yellowknife,
Northwest Territories, that was formed in 1971 to support sound environmental
decision-making on an individual, community, and regional level.
We focus on five priorities: climate change, environmental education, water, waste
reduction, and local food production. A common thread throughout all of our
programming is an emphasis on environmental, social, and community well-being.
Based on our mandate, Ecology North is positioned to contribute to help the GNWT
transition to a sustainable future that fits our culture and our people. These
comments reflect our strategic recommendations to achieve this vision.

Main points

•
•
•
•
•
•

•
•

NWT should take a leadership position globally in alerting the world to the
effects of climate change in the north. Reduced emissions can and will have a
substantial global effect if we stand up and roar in national and international
venues. We must be climate leaders!!
Renewable energy is a viable and essential option that is well-suited to the
north and to the people of the north
A bold transition to 100% renewable energy with today’s technology is
feasible in the NWT by 2050
GNWT has a critical role to provide regulatory, know-how, and subsidy
support to lead and ensure the transition across the NWT
Ecology North fully supports a carbon tax in the NWT to help transition off
fossil fuels and protect vulnerable populations
The oil and gas industry in the NWT is ready to be strategically phased out,
and tax dollars should be reallocated to the innovative renewable energy
sector
Mitigation efforts will have the most impact when focused on heating,
transportation, and industrial sectors in the NWT
As infrastructure and assets turnover, and are built or replaced, the NWT
must take the opportunity to invest in innovation using low carbon
technologies

Important facts
•

•
•
•

Nlimate science is indisputable – all societies need to rapidly switch to less
carbon intensive energy sources in order to stop greenhouse gases from
accumulating in the atmosphere
Nlimate change is already affecting the world’s environment, economy and
social systems, and the NWT in particular is very vulnerable to impacts
Employment and investment in clean energy are skyrocketing, while the
opposite trend is visible with fossil fuels
Solutions and adaptations to climate change create good jobs and provide
lasting economic benefits: in 2014, the number of Nanadians employed in
clean energy surpassed those employed in the oil sands

A global picture
The climate science is clear and no longer disputable; burning fossil fuels is
increasing the amount of greenhouse gases in the atmosphere, causing the global
climate to warm at an unprecedented rate. We are experiencing the highest level of
global atmospheric carbon seen in human history. This is causing negative impacts
to delicate ecosystems, as the temperature is rising faster than most biological
systems can adapt.
Because this change is unprecedented in human experience, there is much
uncertainty about the effects this will have on climate dynamics, but scientists are
clear that impacts on humans and the ecosystems that support them will be costly
and severe. Ecology North recommends that the NWT take a precautionary and
regulatory approach to ensure reduction greenhouse gas emissions throughout the
NWT.
At the 2015 NOP 21 meeting in Paris, world leaders agreed to focus on limiting
warming to 1.5 degrees N. The most progressive climate models available show that
even with aggressive emission reduction scenarios, the planet will warm beyond
this target. The hope is that, by greatly reducing greenhouse gas emissions as
quickly as possible, the planet will cool back down to 1.5 degrees total temperature
rise by 2100. This scenario is only possible if every jurisdiction works together to
meet the science-based targets for carbon emissions.
It is time for the world to act in unison to prevent climate change in order to ensure
the survival of our species and others. The conditions are right for the north to be a
leader - changes in climate are affecting the north much faster than the rest of the
world. Because of that, our actions are being watched by the world. If we work
together, we can set a positive example that will affect change across the globe.

Benefiting from a carbon tax
A carbon tax is a tax paid by those who use fossil fuels, according to the carbon
content of the fuel and the amount consumed. It is a strategy that is proven (see
British Nolumbia) to shift society towards innovative solutions, while
simultaneously reducing negative behavior. The concept of pricing pollution fits
well with the land-based culture of the NWT, as we can reallocate money spent on
fossil fuels and development towards clean energy development– which will reduce
NO2 emissions. Ecology North believes that a progressive, escalating carbon tax is
necessary if we are to make the transition to renewable energy. It is an elegant and
simple way to generate funds that can then be allocated to the expenses of this
transition. The tax needs to be levied in a way that protects people with low
incomes, but this can be easily done.
The Government of Nanada has recognized the importance of reducing greenhouse
gases and stimulating energy innovation, and has acted by implementing a PanNanadian approach to pollution pricing. The NWT is well positioned to rise to the
occasion and be proactive – leading the way in Nanada. Every province and territory
has the freedom to create their own plan and implement it before 2018 – at which
point a plan will be provided to them. The price on carbon pollution is expected to
start at a minimum of $10 per tonne in 2018 and rise by $10 a year to reach $50 per
tonne in 2022. Ecology North supports meeting or exceeding this suggested amount.
Recent research by the Nonference Board of Nanada chief economist suggests that
even a $100/tonne carbon tax only will have a very modest 0.15% impact on annual
economic growth (this is if the US does not implement a carbon tax).
Ecology North believes that the best fit for the north – both economically and
culturally - is to use tax revenues generated to support local climate and energy
substitution action initiatives. Vulnerable communities would benefit from this
funding, to reduce dependence on diesel fuel and the high cost of energy. NWT
businesses would also benefit from the upward price signal on fossil fuels and
revenue from the carbon tax to fuel innovation. In this way, the NWT would be
investing in our environment and our people - our most valuable assets. Given that
recent fuel prices of two years ago were so high they had the equivalent of a 200
dollar carbon tax on them compared to today’s prices, there is clearly economic
room for a modest tax without detriment to our economy.
A carbon tax is a progressive tool that can contribute to a transition to a low carbon
economy in the north – a transition that fits with northern values and culture, one
that will serve us increasingly well in the future. Ecology North has developed a
discussion paper on how to develop an NWT Narbon Tax, please review at
http://ecologynorth.ca/project/carbon-tax-nwt/

Steps for northern success
Ecology North supports continuing a progressive transition to a sustainable future
by addressing both mitigation and adaptation.
Mitigation efforts should initially be focused on the biggest emission sources in the
NWT – heating, transportation, and industry. While there is financial motivation,
The current over-emphasized focus on thermal communities’ diesel generation of
electricity is misplaced as a climate action, given that they only account for about
4% of GHG emissions.
As impacts multiply and become more sever, there will be increasing need to adapt
to big changes. Ecology North supports consultations towards the identification of
suitable actions of adaptation, but we stress the need to build community resilience.
It is important to build and maintain communications, and to provide and support
actions based on local knowledge. Improved communication between GNWT
departments, communities and NGO’s will improve coordination and reduce
duplication of efforts.

Renewable energy and northern values
The NWT is in a unique position to benefit from the opportunity to invest in
renewable energy and to lead the way by example.
The north is experiencing climate change impacts now and on a broad scale, and the
high cost of conventional energy means substituting improved efficiency and
renewable energy can mean short pay-back times and savings. With our experience
of a changing climate the NWT public is supportive of new policies, legislation, and
implementation measures that slow that change. In doing so, we would be
supporting our people, our economy, and our planet.
In the Northwest Territories, we are people of the land. The population of the
territory is 50% Indigenous, and so the worldview and traditional Indigenous way
of life plays strongly into modern NWT culture. It has not been long since the people
of the NWT lived nomadic lifestyles – there are Elders alive today that were born on
the land. Our ties to the environment run deep, and even newcomers to the territory
are quick to understand and adopt these values.
Renewable energy is relevant to NWT culture because it presents an opportunity to
live modern life in harmony with the environment, it supports local economies, and
it supports community and family self-reliance. Fossil fuel use is affecting our
ecosystems (see: the global picture), while renewable energy investment offers an
economic path forward that is sustainable and in keeping with traditional values. It
is a way to be ‘strong like two people’ – a way to keep traditional values thriving in a
modern economy.

The same principle applies for a carbon tax or for any other investments in
sustainable living. People of the north understand how the wellbeing of humans is
tied to the wellbeing of the ecosystems that sustain us. Investing in our environment
aligns with distinct northern values, and taking a lead on sustainability has great
potential to be empowering for our people.

Investing in renewable energy
Ecology North supports the bold vision of 100% renewable energy in the NWT by
2050, as outlined in the report by Alternatives North. We believe it is possible to
reach this target and that it is of net value to pursue this goal. It will be a challenge,
but the important thing is that we urgently act to implement an NWT-made plan
that will benefit our environment and our people for many years to come.
The cost of living in the NWT is high. The main reason is that communities are
isolated, so many of our basic needs are imported from afar, and getting supplies
and energy adds to the cost of everything. Instead of flying or trucking in heavily
subsidized and hazardous diesel fuel or other fossil fuels, our communities could be
running on clean power, deriving more of our basic needs locally and regionally, and
creating much-needed skilled jobs.
An important step is towards a low carbon economy is to implement a carbon tax
that would increase annually in a transparent and predictable fashion. It would
supplement the revenue needed for the transition, while creating a market
mechanism to reduce high-carbon fuel use. New programs, and strategic
investments in clean energy and climate change adaptation are also urgently
required, with strategic decisions being made in the government reflecting a triple
bottom line approach.
Renewable energy technology and development is spreading rapidly across the
world while dropping in cost, providing an opportunity to invest in it now. The
urgency of the issue requires re-allocation of GNWT resources and attraction of
federal investments towards development of a robust renewable energy
infrastructure.
The Arctic Energy Alliance is an arms-length institution that helps the NWT public
deal with some of the energy-related challenges in today’s world. This organization
provides a vehicle for GNWT to increase its outreach and support to NWT residents
and businesses as they turn to renewable energy to meet their demands, and as
such, should receive greater government funding and support to promote and effect
the transition.

Some specific areas that Ecology North believes that northern businesses and the
GNWT could work on improving right away:

Food Systems
An often-overlooked contributor to climate change is agriculture. Internationally,
this sector produces a third of all greenhouse gases, including almost all methane
and nitrous oxide. The NWT is in the early stages of developing its agriculture
sector, and science predicts continued warming and movement north of agricultural
opportunities. In other words, with the NWT may gradually develop a thriving
agricultural sector.
Given the early stage of development, and the potential and great need for growth,
there is an opportunity to take steps now to ensure the NWT develops best
organic/permaculture agricultural practices that sidestep the current industrial
agricultural model, while avoiding the greenhouse gas emissions associated with
conventional agricultural practices. Producing our own food reduces transportation
emissions associated with shipping our food from the south. Developing truly
sustainable agriculture in the NWT would further enhance our ‘brand’ as a pristine
northern territory.

Transportation
Most products used in the NWT are transported by truck or plane. There is
currently very little effort being made to reduce the fuel intensity of this huge sector
of greenhouse gas emissions in the NWT. Fortunately, cars, trucks and planes have
relatively short life spans, and the next generation of vehicles will by necessity have
much lower carbon intensity.
NWT must position itself now as a leader in transportation infrastructure. Starting
with electrifying transportation in the South Slave (where MWs of excess hydro
spills over the Talston system daily). GNWT should invest in electric vehicles and
recharging infrastructure, promote more efficient trucking options, mandate
biofuels, and assess alternative transportation options (airships, etc.).
Investments in new roads are expensive, they are the responsibility of the
Government of Nanada, and they often do not provide significant benefits to NWT
residents compared to the costs to the taxpayer, and given the escalating impacts of
climate change they are rapidly leading to greater and accumulating long-term O&M
costs. This capital and operational money could be better spent on renewable
energy, and transforming and modernizing our transportation infrastructure.

Waste Reduction
Another sector worthy of discussion is the waste sector. There are many
opportunities to reduce greenhouse gas emissions associated with landfilling waste
in particular. Diverting organics (including cardboard and paper) from landfill
reduces greenhouse gas emissions and produces valuable by-products (compost,
recyclables). Nomposting is an inexpensive way to reduce greenhouse gas
emissions, and communities are interested in the opportunity to divert their waste.
Mandating producer responsibility for end-of life materials (like the GNWT e-waste
initiative) is another move forward, but often requires a national or
federal/provincial/territorial action to be implemented. We urge GNWT to support
the Federal/Provincial/Territorial ambitions to move forward with extended
producer responsibility legislation across Nanada.
In the short term, used fossil fuels, where available in sufficient quantity could be
used to heat local buildings. This can be promoted in locations with large demand,
where maintenance staff are well trained. Waste fuels otherwise end up stockpiled
in very unsafe conditions, until they are transported to the south and disposed of
(generally incinerated), which adds up to a lot of greenhouse gas emissions. Turn
this liability into a benefit for our larger communities (it is important to note that
capacity needs to be available to maintain these systems, used oil burners have been
tried and failed in many communities due to lack of maintenance).
A great way to make projects like these happen is for communities that reduce
greenhouse gas emissions through diversion get credit through a carbon tax.

Oil and Gas Divestment
There is a strong case to be made that the oil and gas industry is no longer a safe
place to invest money. As of December 2016, investors across the world have
divested (or pledged to divest) $5.2 trillion from fossil fuel investments, a doubling
from the previous year. Scientists suggest that much of the identified reserves
worldwide cannot be extracted without reaching the 2oN warming that the science
community and world leaders agree is a safe zone of climate change (it is now
considered to be 1.5 oN, even more problematic).
Nonsidering this confluence of economics, supply, and demand - along with concern
for the Earth and its people – expensive, low return on energy invested, hard to
reach NWT fossil fuels are not likely to ever be extracted. It is time to stop
promoting, subsidizing and investing in a resource that has very little chance of ever
getting to market. An immediate review of oil and gas industry subsidies and GNWT
expenditures on the industry should be completed. Money saved should be redirected to renewable energy installation and promotion.

Industry
Industry is the biggest source of GHG emissions in the NWT. A single project (e.g.
mine development) can negate all other efforts unless it is managed to be done in a
low-carbon way. Government has a role to provide industry with mandatory
standards, including transparent and predictably ramped-up requirements for the
installation of renewable energy to meet ever greater proportions of their energy
demands (renewable energy portfolios). Industry should be given the opportunity
to meet the requirements with carbon offsets, recognizing that the cost of those
offsets will rise in an unpredictable but possibly steep curve.

Earbon Pricing Policy vs. Energy Eost of Living Policy
“Nost of Living” and “GHG Emissions” are not currently handled separately in GNWT
policy and programming. From our standpoint, this makes it difficult to set clear
targets and achieve results on either issue.
The smaller, remote communities where the costs of energy are the highest are also
the lowest absolute sources of greenhouse gas emissions, yet they attract the most
attention and funding. Some raise concern that a carbon price would drive up the
(already heavily subsidized) cost of living in small communities. If the two policy
areas were clearly separated, it would be clear that small communities actually have
the most to gain from implementation of a carbon tax. As the NWT switches to
renewable energy (partially underwritten by carbon tax revenue), the GNWT will be
in a better position to help those who cannot afford their heating and power bills.

A Territorial Energy Building Eode
Any new infrastructure built in the NWT should be built to the highest
environmental and energy (efficiency) standards, including NO2 emissions. New
buildings, and energy infrastructure, will be around for a long time, and so will
Northerners will get the most benefits if they are highly efficient and energy
demand is met with renewable energy.
Yellowknife has its own building permitting/ inspections system and has created its
own energy related building code, but no other community has the capacity to do
this. A territorial energy building code should expand this capacity, and include:
●
●
●
●
●
●
●

EGH-80 for homes
Model National Energy Node of Nanada for Buildings plus 40% for buildings
50% of a building’s energy requirements be met with renewable energy
EnergyStar appliances
Low-flow toilets & showers
No electric water heaters in diesel communities
District heat with mandatory connection

●

GNWT taking responsibility to inspect and enforce building codes throughout
the NWT

The GNWT has committed to implementing an Energy Efficiency Act. This is a way to
implement many important changes to keep the NWT moving forward with
innovations in building standards. Ecology North recommends that the GNWT
require all GNWT-funded building infrastructure – including all new municipal
government infrastructure – to exceed the territorial energy standard where
possible, and rely on renewable energy to meet demand.

Encourage Wood Pellet Infrastructure through PPD
Biomass (chipped wood, hog fuel, wood pellets, logs) should be promoted for
heating throughout the NWT with the possible exception of Sachs Harbour,
Uluhaktok and Paulatuk (though even there, waste wood could supplement heating
demands).
GNWT’s [Petroleum Products Division now has a new name, reflecting its
understanding of the need to incorporate other fuels like wood] currently,
subsidizes the cost of fossil fuel infrastructure throughout smaller NWT
communities.
Wood fuels can be stored much more easily, cheaply, and safely than heating oil.
Fuel spills, barging and other environmentally liabilities would be eliminated.
Millions previously spent annually in tank farm upgrades would provide for
considerable wood fuel infrastructure in many communities (a silo costs $30,000).
The supply would enable community infrastructure to change over and the cost
savings and greenhouse gas emission reductions would be large. Savings from
reduced fuel costs and reallocated fossil fuel infrastructure costs, supplemented
with carbon tax revenues, would pay for these system changes.

Earbon Offsets
The residential, commercial, institutional and industrial sector should go 100%
renewable/carbon neutral by purchasing carbon offsets for their share of nonrenewable energy use. Going carbon neutral will affect quick change! The way this
works is that money from offset charges will be used to develop renewable energy
projects in other parts of the world that are ready to be built, and just need funding.
Purchasing 25 tons of offsets per year per person (~$625) will more than cover
most NWT residents.
Thank you for contemplating these ideas, we would like to conclude by reiterating
the need for a voice from the North, strongly advocating for climate action. We must
back up this voice with real and strong actions on climate change!
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The Northern Way
Hybrid Micro-Grids: Improving Energy Security through a
Northern Alternative to Carbon Pricing
Northerners suffer disproportionately from the impacts of climate change. Energy insecurity
exists in too many Northern communities and industries because they are almost totally
dependent on electricity that is generated through burning fossil fuels. The introduction of a
carbon price intended reduce fossil fuel use will worsen that lack of security. Further, Northerners
face an extremely high cost of living and a carbon price will only make that worse.
The solution is support for hybrid micro-grids in each diesel-powered community or industry site.
Instead of pricing carbon out of the market, it is eliminated directly. These systems increase
energy independence, reduce risk from climate impacts, cost much less, can be built quickly and
will result in immediate reductions in carbon emissions.
This paper presents ideas for key next steps in how to achieve real carbon emission reductions in
September 2016

Image: Colville Micro-grid Installation Courtesy of AEC
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FACING REALITY: A PRICE ON CARBON IS HERE
The Status Quo
Context
The NWT energy policy has been to provide a mix of reliable, affordable and sustainable energy that
currently includes:
• 2 aging, high maintenance hydro micro-grids with diesel backup;
• 24 remote diesel-fuelled community micro-grids (with small amounts of solar photo-voltaic (PV)
and natural gas);
• 1 solar-diesel-battery hybrid micro-grid (Colville Lake)1; and
• 3 large diesel-fuelled micro-grids at remote diamond mines (one mine is supplemented by a
wind farm that produces approximately 10% of its electricity).2

This mix is referred to as the “status quo”. This mix produces about 430 kilotonnes (Kt) of greenhouse
gases from the electricity sector each year (out of an NWT total of 1500 Kt).
Energy cost is a major contributor to the crushing cost of living. Electricity generation contributes almost
30% of NWT greenhouse gas emissions. 3 The other 70% of NWT greenhouse gas emissions are
generated from transportation and heating.4 Breaking the dependency on diesel fuel has been a
frequently stated objective for at least 15 years.5 However, the frequency of power outages, continuing
reliance on diesel and the fact that customers in NWT pay the highest cost for electricity in Canada (a
cost which continues to spiral higher) would suggest that the “status quo” policies have not achieved
their goal.
Figure 1: Average electricity Costs in Canada

Dangerous climate change is being caused, in large part, by the burning of fossil fuels. In September
2016, “375 of the world's top scientists, including 30 Nobel Prize winners...report that the evidence is
1

Toom, Paul. NTPC Power System Plan 2016. 281p.
http://www.pws.gov.nt.ca/pdf/EnergyCharrettePresentations/Diavik%20Wind%20Farm%20Project%20%20Liezl%20van%20Wyk.pdf
3
http://www.enr.gov.nt.ca/state-environment/62-trends-electrical-generation
4
http://www.enr.gov.nt.ca/state-environment/63-trends-nwt-greenhouse-gas-emissions
5
http://www.enr.gov.nt.ca/sites/default/files/strategies/greenhouse_gas_strategy_final.pdf
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clear: humans are causing climate change. We are now observing climate change and its affect across
the globe. The seas are rising, the oceans are warming, the lower atmosphere is warming, the land is
warming, ice is melting, rainfall patterns are changing and the ocean is becoming more acidic."6 The
impacts of this climate change are at crisis levels. Northern jurisdictions are already heavily impacted.7
All of this combines to decrease the energy security of NWT communities and industries. Examples of
this already abound. In 2006, extremely warm weather drastically shortened the Tibbitt to Contwoyto
winter road season, costing the diamond mines millions to airlift in fuel, freight and supplies.8 In 2014
and 2015, deliveries of dry goods and fuel were significantly delayed due to low water levels on the
Mackenzie River.9 In 2015, GNWT paid $29.7 M to NTPC so a 25% rate hike on electricity – due to low
water levels on the Snare and Bluefish hydro system - could be avoided.10
The Global Commitment
To combat this, Canada has joined with governments around the world in signing the Paris Accord which
sets a goal to limit the global average temperature rise to well below 2oC and pursue efforts to limit the
increase to 1.5oC.11

Along with the G7 and G20 partners, Canada has committed to eliminating "fossil fuel subsidies...that
distort energy markets" by 2025.12 On October 3, 2016, Canada announced a nation-wide price on
carbon pollution starting at a minimum of $10/tonne in 2018 and rising by $10 a year to reach
$50/tonne in 2022.13 If successful, these measures will direct market forces to reduce and eliminate
carbon emissions.
Unless NWT is exempt from contributing to the global effort (which it is not), the diesel-dependent
electricity systems of the NWT are now obsolete. Displacing diesel-generated electricity with carbon
neutral electricity is a clear opportunity to significantly reduce NWT greenhouse gas emissions.
The Fiscal Impact in the NWT of the Price on Carbon
In a normal year, the NWT emits a total of 1500 Kt of CO2. Of this total, the diamond mining industry
emits approximately 500 Kt. At $10/tonne (2018 price) NWT carbon price would be approximately
$15M/year and the diamond mining industry share of the carbon price would be approximately
$5M/year. At $50/tonne (2022 price) the NWT carbon price would be approximately $75M/year and the
Diamond mining industry share would be approximately $25M/year. Over the five years (2018-2022),
the NWT total cost of carbon pollution would be approximately $225M and the diamond mining
industry approximately $75M. These revenues could be available to invest in emission reductions and
these costs could be reduced with reduced emissions. If emission reduction targets are not being met,
the price of carbon will likely increase after 2022.

While a price on carbon will achieve reductions of greenhouse gas emissions, it will also harm those who
have no alternatives. Without the ability to choose any immediate alternatives, communities and
businesses will be hit with increases to the cost of living and cost of doing business that may well be
unsustainable.
6

https://www.theguardian.com/environment/climate-consensus-97-per-cent/2016/sep/21/375-top-scientists-warn-of-realserious-immediate-climate-threat?CMP=share_btn_tw
7
https://www.opencanada.org/features/north-americas-climate-action-plan-why-arctic-matters-beyond-its-borders/
8
http://www.nnsl.com/frames/newspapers/2008-01/jan23_08rd.html
9
http://www.cbc.ca/news/canada/north/ntcl-moves-barge-traffic-earlier-to-avoid-low-water-1.3170697
10
http://www.cbc.ca/news/canada/north/n-w-t-avoids-power-rate-hike-with-29-7m-to-cover-diesel-costs-1.3213456
11
http://www.climatechange.gc.ca/default.asp?lang=En&n=24700154-1
12
https://www.theguardian.com/environment/2016/may/27/g7-nations-pledge-to-end-fossil-fuel-subsidies-by-2025
13
http://news.gc.ca/web/article-en.do?nid=1132149
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Canada has acknowledged that other actions must be taken to address these issues, and achieve further
emission reductions. A number of actions are proposed in this paper including:
• Eliminating fossil fuel subsidies;
• Avoiding mega-projects; and,
• Refining or addressing ineffective policy.
This paper also sets out an plan ("Plan B") focused on addressing the need for immediate, effective,
lower cost solutions to reducing emissions while meeting the needs of vulnerable communities.
Current Fossil Fuel Energy Subsidies are Counter Productive
The purpose of putting a price on carbon is to make it less affordable to emit greenhouse gases.
However, energy subsidies make diesel electricity much more affordable, and work directly contrary to
the goal behind a price on carbon.14 This is why, along with its G7 partners, Canada has committed to
eliminating "fossil fuel subsidies...that distort energy markets" by 2025. In NWT, the following are the
types of energy market distortions that Canada has committed to eliminate in the next decade:

Benefits to Industry:
• Tax relief (non-motive diesel fuel gets a $0.06/litre tax break) @300 M litres/year = $18 M/year.15
• Business rates are set approximately 1/3 below full cost in the thermal (e.g. diesel) zone.
Benefits to NTPC:
• Publicly funded logistical support (i.e. Petroleum Products Division).
• The requirement for a regulated return on invested (ROI) capital has been removed for capital assets
in the thermal zone.
• 2012-15 GNWT paid a direct subsidy to NTPC of $35 M to offset a revenue shortfall caused by an
unpredicted spike in diesel fuel price.
• 2014-16 GNWT paid a direct subsidy of $50 M to NTPC to offset unpredicted fuel costs caused by
low water in the Snare - Bluefish hydro systems.
Benefits to the Customers:
• Thermal zone customers pay no share of NTPC Headquarters costs.
• Residential rates in thermal zone are subsidized by public to Yellowknife retail rates for first 700
kWh in summer, 1000 kWh in winter. (e.g. >95% of residential sales in thermal zone are
subsidized >50%).
The concept of “affordability” is the product of policy choice and not the driver. Diesel electricity is
made “affordable” by subsidies. Without the current subsidy package, the price of residential diesel
electricity could easily triple in the thermal communities and increase significantly at the mines. Adding
additional cost by pricing carbon will make diesel electricity even less affordable. However, if carbon
pricing and removal of fossil energy subsidies are successful, diesel electricity will no longer be an option.
In the post - Paris Accord world, arguments about the relative affordability of high carbon energy are
moot.
Mega-Projects will not Reduce Greenhouse Gas Emissions in the Desired Timelines
In the last forty years, investment in the NWT has focused on large–scale energy projects. Hundreds of
millions have been spent on the proposed Mackenzie Gas Project; the NWT Hydro Strategy; the Deze
14
15

https://www.theguardian.com/environment/2016/may/27/g7-nations-pledge-to-end-fossil-fuel-subsidies-by-2025
http://www.fin.gov.nt.ca/document/taxation-policy-and-rates-fuel-usage.pdf
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Energy project; and the promotion of a hydro development on the Bear River, none of which have been
realized.
While hydro development can be considered renewable depending on the scale of the initiative, there is
current interest in accessing Federal dollars to expand the Taltson hydro generation output and
interconnect it with new transmission capability to Saskatchewan. This could also allow for other
generation capability. The profits from the sale of Taltson (or new generation) power to southern
customers would fund renewable energy projects in the NWT. However, while considering the feasibility
of this mega-project, the following is worth noting:
• As Table 1 illustrates, major hydro projects in similar terrain in Canada are costing upwards from
$11/watt to construct. At that rate, the Taltson expansion to 200MW would cost upwards of
$2.2 B (more than the entire Federal $2 billion Low Carbon Economy Trust created to fund
projects across Canada that reduce greenhouse gas emissions).16
• Transmission lines in remote Canadian Shield terrain are estimated to cost $1.0 million/km.17
Transmission from the half dozen or more generation dams to an interconnect point could easily
cost another $0.5 B.
• Paying for a project of that magnitude would add more than $60,000 to the territorial debt load
of every resident of the NWT. There would be little if any benefits generated along any timeline
that would be important to meeting terms of the Paris Accord.
• The result would be a system exposed to the same climate change risks of drought and wildfire
that are currently ravaging the Snare system.
• The reservoirs created to feed hydro dams may well become significant sources of new
greenhouse gas emissions.18
• This huge capital outlay would do nothing to relieve the dependency on diesel - or reduce
greenhouse gas emissions - in the thermal communities and the mines for the next decade or
longer.
• The GNWT has no headroom in its debt limit so it cannot self-finance any part of these costs.
Table 1: Comparison of Affordability of Large Scale Hydro

16

http://www.climatechange.gc.ca/default.asp?lang=En&n=72F16A84-1
NT Energy Directors Report Sept.16, 2014. p.3
18
http://www.sciencemag.org/news/2016/09/hundreds-new-dams-could-mean-trouble-our-climate
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We Need to Move in the Right Direction
Consider how different the cost-benefit analysis would be if even a fraction of the subsidies currently
applied to fossil energy were redirected to carbon neutral energy. Consider further what a difference it
would make if energy development policies focused on distributed carbon neutral projects rather than
costly mega-projects that do not clearly and immediately reduce carbon emissions.

GNWT energy policy decisions were heading in the right direction:
• Moving aggressively on conservation, improving building standards, moving to energy efficient
appliances and lighting and setting up rebate and incentive programs to assist and encourage
Northerners to move off fossil fuels and improve energy efficiency.
• Initiating a program to switch all the streetlights to LED lights.
• Developing progressive strategies for biomass19, solar20 and reducing greenhouse gases21, and
starting to demonstrate them.
o A 105 kW array of solar PV was installed in Fort Simpson.22
o A solar-battery-diesel hybrid micro-grid was installed in Colville Lake.23
o A 35 kW solar array was installed in Lutsel K’e.24 Wind studies were begun in Inuvik and
Tuktoyaktuk.
• Studying small hydro potential at Lutsel K’e and Deline.
• Assessing grid interconnection of the Snare and Taltson system.
• Issuing a call for expression of interest in developing 10 MW of solar and/or wind for Yellowknife.
• Conducting two energy charrettes in Yellowknife.25
As the same time, the mining industry installed a 9.2 MW wind farm development at Diavik.26 27
Meanwhile, renewable solar and wind technologies have entered the North American mainstream.28
The Northwest Territories Power Corporation (NTPC) expressed a clear, future-oriented and powerful
vision:

19

http://www.grrb.nt.ca/pdf/forestry/NWT_Biomass_Energy_Strategy.pdf
http://www.pws.gov.nt.ca/pdf/ParkingLot/Solar_Energy_Strategy_2012-2017_0.pdf
21
http://www.enr.gov.nt.ca/sites/default/files/strategies/ghg_strategy_2011-2015.pdf
22
https://www.ntpc.com/smart-energy/how-to-save-energy/fort-simpson-solar-energy-project
23
http://www.cbc.ca/news/canada/north/colville-lake-solar-power-1.3604310
24
http://www.bullfrogpower.com/wp-content/uploads/2015/09/Lutsel_Ke-Solar.pdf
25
http://www.pws.gov.nt.ca/pdf/Energy/charrette_report_fnl_web.pdf
26
http://www.pws.gov.nt.ca/pdf/EnergyCharrettePresentations/Diavik%20Wind%20Farm%20Project%20%20Liezl%20van%20Wyk.pdf
27
http://www.enr.gov.nt.ca/sites/default/files/final_4-nwt_greenhouse_gas_summary_report_2015.pdf
28
http://www.greentechmedia.com/articles/read/the-us-has-10-gw-of-utility-scale-pv-projects-under-construction
http://www.progressalberta.ca/alberta_solar_boom
20
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Excerpt from NWT Power System Plan Toom 2016.
NTPC envisions a sustainable energy future based on clean and renewable energy sources. The past
practice of using diesel and other fossil-fueled prime generation will no longer be acceptable in a
climate-changed world, particularly given the Paris 2050 carbon balance commitments, carbon
pricing and the increasing accessibility or economical sustainable alternatives. New technologies are
emerging and the cost of renewable energy is decreasing. Solar demonstration projects have
provided valuable learning experience. Going forward, the opportunity to build a sustainable energy
future for the NWT has arrived. Alternative energy prices have decreased, and technology has
matured and become more robust and dependable. These generation options have been slow to
emerge in the north for a number of reasons, yet the people of the north, community leaders,
GNWT, the federal government and NTPC all have a desire to see this happen. New technology and
renewable energy options can be integrated using a Hybrid Power Plant style of micro grid that
includes storage. Page iii.
However, how and when the vision noted above will be implemented is still unclear. At the same time, a
number of missed opportunities have been identified:
• Commit to decarbonizing energy in the thermal communities;
• Convene a meeting with NWT mines to plan how to reduce their reliance on diesel fuels;
• Build on successful demonstration projects and increasingly obvious external trends, and create
a program to decarbonize the NWT electricity sector;
• Reinstate the call for Expression of Interest in developing a large wind and or solar project in
Yellowknife;
• Reinstate the planned Battery Energy Storage System (BESS) designed to improve the reliability
and efficiency of the Yellowknife grid; and,
• Commit to support for renewable solar and wind projects in hydro communities.
It is not a future-oriented strategy to maintain the “status quo” which has been identified as
unsustainable. Efforts to decarbonize should be maintained.29 30 Status quo efforts, especially those that
are mega-project related, will not result in a reduction of carbon emissions. Billions could be spent,
without direct reductions. These large projects may create regulatory approval processes that alienate
Indigenous peoples through impacting their rights, lands and waters. As a result, this is unlikely to be
supported by federal funding.
A BETTER APPROACH: PLAN B
Making Renewable Energy Work
Carbon Neutral Electricity Opportunities in the NWT
Canada has targeted the electricity sector to be the first sector to decarbonize. “The basic recipe goes
like this: cut energy waste as much as possible, and clean up your electricity supply so that it's as low
carbon as possible. Then use that clean electricity as your source of energy for activities that we largely
power with fossil fuels today".31

By setting a price on carbon, the Federal Government will be creating a revenue stream for investment
by provinces and territories as the revenue is returned to its original jurisdiction. This revenue could be
29

http://www.pws.gov.nt.ca/pdf/Energy/North%20Slave%20Resiliency%20Study%20Final%20Report.pdf
http://www.cbc.ca/news/canada/north/diesel-wind-solar-backup-nwt-1.3628433
31
http://cleanenergycanada.org/electrification-matters-now/
30

8

used for renewables investments that are cost-shared with the provinces and territories.32 If the “status
quo” is not an option, and mega-projects are unrealistic, then the NWT needs aggressive targets to
decarbonize the electrical sector and to create a program of distributed carbon neutral energy
opportunities.
The vision of reducing diesel use for electricity in NWT by 50% (e.g. reduction by 50% of 430 Kt = 215 Kt)
has been identified by the NTPC.33 Proven technologies are available for investment and they have been
demonstrated as successful in NWT systems.
For example, Figure 2 below illustrates a simple solar-diesel-battery hybrid micro-grid.34 Solar and diesel
generators charge a battery bank that supplies power to the loads. This is the new paradigm for high
penetration renewable electricity generation in remote off-grid locations, worldwide. This model has
been demonstrated at Colville Lake and can be applied in all of the remote communities and mines35 in
the NWT that are currently relying on diesel generation. Well-designed hybrid grids using variable speed
generators can achieve renewable energy penetration up to 90% of energy.36
Figure 2: Solar-Diesel-Battery Hybrid Micro-Grid

As these hybrid micro-grid systems enter mainstream deployment they are becoming more modular,
efficient and cost effective.37
Increasing Energy Security in NWT Communities
Eliminating dependency on diesel in remote communities, replacing it with locally-produced and stored
energy, increases that community's energy security. Increased local control and production can also
32

http://www.climatechange.gc.ca/default.asp?lang=En&n=72F16A84-1
NTPC 2017 Corporate Plan.
34
http://www.solarindustrymag.com/online/issues/SI1310/FEAT_03_Multiport-Converters-Enable-Grid-Integration-Of-HybridSolar-Power.html
35
http://www.huffingtonpost.ca/joseph-kirschke-/the-global-mining-industry-renewables_b_11459560.html
36
http://www.innovus-power.com/
37
http://www.mining.com/web/a-new-cost-efficient-compact-hybrid-system-for-solar-diesel-microgrids-targets-the-miningindustry/
33

9

decrease costs (as set out below) and protect a community from the vagaries of volatile markets. Recent
reports from Alaska and Nunavut show that a strong business case can be made for displacing diesel
generation with solar energy in hybrid micro-grid systems38 39. Notably, these reports predict cost
savings from renewable energy even without a price on carbon and in areas that have much less solar
potential than the NWT. Even if cost savings were not attainable (which is highly unlikely), the increase
in energy security that could be realized through local systems (as described in this paper) is a critical
climate adaptation strategy.
Net Metering
The cost of electricity is so high that some people and businesses are abandoning their community grid
and supplying their own electricity. Many independent "studies consistently show having solar on the
grid is a net benefit to everyone40. Yet, an effective "net metering" program that would assist customers
to self-generate their own renewable energy does not yet exist.41 The following challenges continue:
• There is no need to insist on a maximum size limit (currently set at an arbitrary maximum 5 kW
per application).
• There needs to be a clear long term commitment to the Power Purchase Agreement (currently
there is no firm commitment to the length of the agreement with the utility) and self-generators
need to be fully compensated for any surplus energy they contribute to the grid.
• The concept of "standby charges", where NTPC charges a net metering applicant an amount
intended to address the costs of maintaining backup capacity needs to be removed from the
application.42 It is a great disincentive to engaging in the net metering program.

In their 2012 Solar Strategy43, the GNWT set a target of 20% of average generation in the thermal
communities. This was a modest target that required only 2% of actual generation to come from solar
PV. With less than a year left in the five-year strategy, the thermal communities have reached less than
10% of that target.44
Quantifying Diesel Displacement Opportunities
In the following calculations, diesel generators at typical efficiency produce 3.5 kWh/liter of fuel and
emit approximately 0.75 kg CO2/kWh.45 Combustion of one liter of diesel fuel produces 2.66 kg of CO2
emissions.46 Total NWT greenhouse gas emissions average approximately 1500 Kt/year.47
Mining Industry Opportunities
Mining industry estimates for a large underground diamond mine suggest annual generation of 170
GWh/year48 emitting 127.5 Kt/year of greenhouse gas emissions. Two large underground mines (Ekati
and Diavik) and one large surface mine (Gahcho Kue) could generate 425 GWh emitting 318 Kt/year of
greenhouse gases (21% of NWT total).

38

http://awsassets.wwf.ca/downloads/summary_and_prefeasibility_report.pdf
http://www.nrel.gov/docs/fy16osti/65834.pdf
40
http://www.renewableenergyworld.com/articles/2016/09/studied-to-death-solar-customers-don-t-harm-non-solarratepayers.html?cmpid=enl_REW_SolarEnergyNews_2016-10-01&jack.vancamp@gmail.com&eid=291172174&bid=1544165
41
https://www.ntpc.com/customer-service/net-billing
42
http://www.ntpc.com/docs/default-source/default-document-library/ntpc-application-form-13-08-14.pdf?sfvrsn=2
43
http://www.pws.gov.nt.ca/pdf/ParkingLot/Solar_Energy_Strategy_2012-2017_0.pdf
44
http://www.ntpc.com/docs/default-source/default-document-library/net-metering-capacity-by-community-v1.pdf?sfvrsn=2
45
http://www.ec.gc.ca/ges-ghg/default.asp?lang=En&n=ac2b7641-1
46
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69554/pb13773-ghg-conversion-factors2012.pdf
47
http://www.enr.gov.nt.ca/state-environment/63-trends-nwt-greenhouse-gas-emissions
48
http://www.pws.gov.nt.ca/pdf/EnergyCharrettePresentations/Diavik%20Wind%20Farm%20Project%20%20Liezl%20van%20Wyk.pdf
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In a normal year, the diamond mining industry emits approximately 500 Kt CO2, which accounts for 34%
of the NWT total.49 Diesel electricity generation accounts for 75 - 85% of mine generated greenhouse
gas emissions. The 9.2 MW wind farm installed at the Diavik Diamond Mine in 2012 generates 17
GWh/year and reduces diesel generation by 10%. It saves approximately 8.3 M litres/year and reduces
carbon footprint by 12 Kt (6%). The project has already paid for itself in fuel cost savings. This was
achieved without any storage.50 Ekati Diamond Mine produces approximately the same amount of
greenhouse emissions as Diavik but it has no installed renewable energy capacity. The Snap Lake closure
and the Gahcho Kue opening will roughly offset their greenhouse emissions. Gahcho Kue represents
another 25 MW ($75 M) opportunity for wind generation.
Displacement of 50% of diamond mine diesel generation represents an opportunity to develop up to
200 MW of solar energy or 75 MW of wind energy or a combination of the two. At a cost between $220
- $580 M, diesel consumption could be reduced by 60 M litres/year and greenhouse gas emissions could
be reduced by 159 Kt/year.
Utility Opportunities
Opportunities in Yellowknife Snare/Bluefish - Jackfish System
In a low water year, Yellowknife can require 20 M litres of diesel fuel to generate 70 GWh, emitting 53 Kt
of CO2, and adding approximately 3.5% to NWT total. Low water in the Snare-Bluefish hydro system can
nearly double NTPC emissions from diesel generation. Yellowknife needs extra generation capacity and
is a prime location for up to 30 MW of solar or 12 MW of wind or a combination of the two tying into
the current hydro/diesel system, creating a sustainable, practical, and affordable hybrid system. At a
cost between $36 - $95 M, diesel consumption could be reduced by 10 M litres/year and greenhouse
gas emissions could be reduced by 26 Kt. Alternatively, imposing a low water charge for extra diesel,
hoping for increased precipitation, and planning to spend potentially hundreds of millions of dollars on
more dams and more diesel generators51 is not sustainable, either environmentally or financially.

Opportunities in the Large Thermal Communities
Inuvik
The second largest community in the NWT, Inuvik, is a 100% fossil fuel-powered community. It has
excellent solar for eight months of the year and a world-class wind site. It is also a world-class location
for burgeoning remote sensing industry, where affordable energy is critical. High Point, a site close to
Inuvik, has been identified as the best site for a 9 MW wind farm. The wind is good and the location
requires a minimal transmission line, greatly enhancing the affordability of the project. Inuvik is the
premier renewable energy site in the NWT, where there will be the greatest impact in the reduction in
diesel use, greenhouse gases and downward pressure on the cost of energy and living. To achieve a 50%
reduction in fossil fuel use would require approximately 4 MW of wind or 11 MW of solar or some
combination of the two. At a cost of between $14 - $34 M, diesel consumption could be reduced by 3.6
M litres/year and greenhouses gas emissions could be reduced by 9.5 Kt/year.
Fort Simpson
Fort Simpson has 100 kW of solar already installed. To reach the 50% reduction target, it would require
an upgrade to 3 MW of solar or 1.4 MW of wind, plus storage to form a hybrid generation system
modeled on the Colville lake demonstration. At a cost of $3.7 - $9.8 M, diesel consumption could be
reduced by 1 M litres/year and greenhouse gas emissions could be reduced by 2.8 Kt/ year.

49

http://www.ec.gc.ca/ges-ghg/donnees-data/index.cfm?do=facility_info&lang=en&ghg_id=G10101&year=2014
http://www.pws.gov.nt.ca/pdf/EnergyCharrettePresentations/Diavik%20Wind%20Farm%20Project%20%20Liezl%20van%20Wyk.pdf
51
http://www.pws.gov.nt.ca/pdf/Energy/North%20Slave%20Resiliency%20Study%20Final%20Report.pdf
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Priority (Small) Thermal Communities
NTPC has identified diesel generators in the thermal communities that are old, inefficient and will
require replacement in the coming years.52 Some of the thermal communities are in more urgent need
of major maintenance or replacement and should be the first to be upgraded to hybrid generation
systems. To reach 50% diesel reduction in these communities would require 2.5 MW wind or 6.5 MW of
solar or some combination distributed among the priority communities. At a cost between $7.5 - $19.6
M, diesel consumption could be reduced by 2 M litres/year and greenhouse gas emissions could be
reduced by 5.4 Kt/year.
Other Thermal Communities
In the rest of the thermal communities, at a cost of $16 - $42 M, diesel consumption can be reduced by
4.4 M litres/year and greenhouse gas emissions could be reduced 11.5 Kt/year.
Table 2 Solar and Wind Opportunities
50% of
Current
Diesel fuel
Scale of
Diesel
displaced
Opportunities
Generation Million Liters
GWh/year
Inuvik
12.6
3.6
Fort Simpson
3.6
1.0
Yellowknife Low
35
10.0
Water
Priority Small
7.2
2.1
Thermal Utilities
Other Small
15.3
4.4
Thermal Utilities
Diamond Mines
212
60.6

total

285.7

81.6

Potential
GHG
Solar
reduction MW*
kT/year

Cost of
Wind
Solar $M
MW **
***

Cost of
Wind $M
***

9.5
2.7

11.5
3.3

$34.4
$9.8

4.8
1.2

$14.4
$3.7

26.3

31.8

$95.5

12.1

$36.3

5.4

6.5

$19.6

2.5

$7.5

11.5

13.9

$41.7

5.3

$15.9

159.0

192.7

$578.2

73.3

$220.0

214.3

259.7

$779.2

99.3

$297.8

* @ 12.5% capacity
** @ 30% capacity
*** @ $3/watt
Conclusion
A reduction of 214.3 Kt/year achieves the target of 50% reduction of electricity sector emissions in NWT,
and costs less than other options under consideration. The “status quo” diesel fuelled electricity systems
of the NWT are not sustainable. High cost, high risk, hydro-electric mega-projects are an unrealistic
distraction in that they could cost at least three to ten times more than the solar and wind options
discussed in this paper, but would still result in no reductions to carbon emissions in any meaningful
timeline (if at all).

However, practical hybrid micro-grid opportunities can be found wherever electricity is now generated
with diesel. Every GWh of diesel-fuelled electricity that can be displaced with carbon neutral
52

Toom, Paul. NTPC Power System Plan 2016. 281p.

12

alternatives eliminates 0.75 Kt/year of greenhouse gas emissions. As subsidies are redirected and the
cost of carbon increases incrementally, the business case for diesel is weakened and the business case
for renewables is strengthened.
Now is the time to aggressively transition to state of the art hybrid systems. There are opportunities to
displace 50% of all diesel electricity generation in the NWT by developing up to 260 MW of solar or 100
MW of wind or a combination of the two. The scale of investment required is in the range of $300 to
$780 M. This level of investment could reduce diesel fuel consumption by more than 80 M litres/year
and reduce NWT greenhouse gas emissions by nearly 15%.
A STRATEGY FOR FUNDING CRITICAL RENEWABLE ENERGY INFRASTRUCTURE
The Federal government is firmly committed to implementing their election promises on protecting the
environment, fighting global warming and climate change and has put a price on carbon. The GNWT is
doing its part but has to do more with both the diamond industry and the thermal communities.

In the NWT, as the transition from diesel to renewable energy sources continues, there are a number of
actions that can be undertaken to assist and help fund the transition even in a time of fiscal restraint.
This requires the Federal government, GNWT, industry and municipal and Indigenous communities to
work collaboratively to address Northern needs.
l

The Federal government should commit to establish a $500 M/year northern-remote hybrid microgrid fund, to assist Northern communities to transition to this new technology over a five-year
period. The fund could be topped up to $700 M by the territories to achieve a 70%/30%
federal/territorial cost-sharing. Through an agreed formula, each territory would be eligible for a
certain amount of the Federal fund. It should be a Northern fund targeted at the NWT, Yukon,
Nunavut and Nunavik. In the NWT, a share of this fund would allow the acceleration of the move to
hybrid micro-grid technology, starting with Inuvik, followed by the other six priority thermal
communities identified in this paper. This would also allow the planning work to be done on the
other 13 thermal communities. The initial goal should be 50% displacement of diesel use for
electricity, within five years.

l

An industrial incentive program for large Northern emitters should be created to encourage the
acceleration to hybrid micro-grid technology. The initial goal is 50% displacement of diesel use for
electricity within 5 years. Achievements in emission reductions should be credited against their
carbon payments. For example, if a diamond mine spent 2 M building a local renewable energy grid
that displaced diesel use by 10%, an equivalent offset (e.g. depreciation, credit) should be granted.

l

A working committee, comprised of representatives from the GNWT, the Federal government,
Indigenous governments, industry and the NWT Association of Municipalities, should be created to
advise within six months, on 1) the most efficient, effective and economical way to move forward
on priority northern/remote hybrid micro-grids (e.g. Inuvik) and other strategies that increase
remote community energy security and resilience, and 2) current subsidies for diesel, both federal
and territorial that should be staged for elimination (as committed to by Canada) and transfer to
support renewable energy sources that can demonstrate reduction of greenhouse gas emissions.

l

GNWT should conclude negotiations with the Federal government on the definition of “borrowing”
to have their self-financing debt accounted for separately from their operational borrowing limit.
This will give the GNWT borrowing room to cost share renewable energy projects with the Federal

13

Government, as part of dealing with an NWT appropriate response to the national price on carbon
initiative.
l

GNWT should revamp NTPC’s capital planning process to bring it in line with the GNWT process,
making it more transparent and removing disincentives to renewables e.g. charging HQ operational
costs to wind and solar capital projects.

l

GNWT should remove the current restrictions and limits on the net metering policy to encourage
the private installation of solar-wind across the NWT. This will greatly lessen the burden on NTPC of
lack of capital dollars for renewable projects.

l

GNWT should have NTPC actively pursue Power Purchase Agreements with the private sector to
have hybrid micro-grid systems built in the diesel communities. For example, the Lutsel K’e model
can be improved upon by fairer displaced cost of diesel that recognizes the significant subsidies for
diesel artificially mask the true cost of diesel.
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Who We Are

Michael is the principal of North Raven. His interests are water protection and
governance, working collaboratively on environmental protection, renewable
energy development, building efficient government, expediting land claims,
and strategic planning. He works with Aboriginal and Crown governments,
ENGO’s, industry and the private sector providing strategic political advice.
Prior to his current work, he spent 20 years as MLA in the NWT Legislature, 14
of those years as Minister of the Environment and Natural Resources, Minister
of Finance, Minister of Health and Social Services and the Minister Responsible
for the Northwest Territories Power Corporation. He is Metis and lives in Fort
Smith, NWT.

Merrell-Ann Phare is a lawyer, writer and the founding Executive Director of
the Centre for Indigenous Environmental Resources (CIER), a national First
Nation charitable environmental organisation. She is the author of the book
‘Denying the Source: the Crisis of First Nations Water Rights’ and 'Ethical
Water'. As Chief Negotiator for the Government of the Northwest
Territories, Merrell-Ann lead the negotiation of transboundary water
agreements in the Mackenzie River Basin and the creation of Thaidene Nene,
a national and terrritorial park in the east arm of Great Slave Lake. She is
legal counsel and advisor to a number of First Nation and other
governments and organisations and regularly speaks on water issues and
First Nations.

Jack VanCamp is an Environmental Scientist and Planner. His 45 year career
began in 1972 as a research technician at Washington University St Louis,
Center for the Biology of Natural Systems. His graduate studies at University
Calgary included wildlife planning for Fish Creek Provincial Park, Bison
research with Canadian Wildlife Service in Elk Island National Park and field
work as a consultant on the CAGSL project during the Berger hearings. His
career has included jobs with; Alberta (Kananaskis Country planning); GNWT
(Wildlife Biologist - Hook Lake Bison / Wolf Project); Aurora College
(Instructor and Program Coordinator - Renewable Resources and Natural
Resources Technology Programs); and Canada (Executive Director- Mackenzie
River Basin Board). He has also worked for an NGO (Nature Conservancy NWT Protected Areas Strategy) and as a private consultant on mining projects
and government policy development. He has a business interest in renewable
energy (Stand Alone Energy Systems Ltd.). His public service includes appointments to the Mackenzie Valley Land
and Water Board and recently the Board of Directors of the NWT Power Corporation. He understands that
environmental problems are best solved by the people most affected. His career has focused on capacity building
and the transfer of information and ideas to local and indigenous communities. He has four adult sons and lives in
Fort Smith, NWT.
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NWT Commercial Solar Case Study
Why we should allow 50 KW Grid Tied Renewable Energy Systems

Current Regulations
One of the biggest challenges facing businesses operating in the Northwest Territories is the high
cost of electricity and until recently there were no meaningful ways to mitigate this challenge.
However, the diminishing cost of alternative power sources, particularly solar with its low cost
and modular applications, has exploded globally with consumers, businesses, and governments
saving billions of dollars per year.
The Government of the Northwest Territories (GNWT) took a step in the right direction by
launching the NWT Solar Energy Strategy which set a goal of reaching 20% solar grid
penetration in thermal communities, with future plans of expanding this target up to 75%i. To
support these targets, the GNWT introduced a net metering program to the territory which
entered its first phase in January of 2014.
Net Metering allows consumers and businesses to install small renewable energy generation
systems to accumulate credits on their monthly electricity bills during months when they produce
more energy than they consume. These customers are able to use these credits during months
when they consume more energy than they produce in order to minimize their electricity bills.
While the program has been successful in promoting the adoption of renewable energy on a
small scale, system sizes are currently capped at 5KW. While this allows many residential users
to offset roughly 50% of their current electrical needs, businesses, who traditionally consume
much greater amounts of electricity than homeowners, benefit very little.
In order to give the NWT business community an opportunity to meaningfully participate in Net
Metering, we propose that the Public Utility Board considers increasing the allowable system
size to 50KW. This maximum is proposed based on the success of a similar program launched in
the Yukon in 2014 which allows businesses to install renewable energy systems on a scale that
will have a substantial impact on reducing their energy cost/consumption.

Yukon vs. NWT
The Yukon and Northwest Territories are perhaps the two territories with the most in common
when comparing different electrical jurisdictions across Canada. As such, it only makes sense
that we adopt the best practices from each other to provide best possible and affordable services
for residential and commercial energy consumers.
The following table demonstrates the similarities between the two territories, including statistics
from there two largest population centers: Whitehorse and Yellowknife.
Yukon (Whitehorse)
Population:
Population (Major
Community):
Grid Types:
Average Annual Base Load:
Hydro Grid Capacity:
Peak Demand:
Generating Capacity

Net Metering:
System Size Limits:

37,642 (2016)ii
28,872 (2015)iv
Majorly Hydro with Isolated
Thermal (Diesel) Grids
~40MW (Yukon)
~92MW (Yukon)vi
~78MW (Yukon)
40MW Hydro (Whitehorse)
37MW Hydro (Aishihik)
15MW Hydro (Mayo)
8.8MW (LNG)
.65MW Wind (Haeckel Hill)
Yes
Up to 50KW

Northwest Territories
(Yellowknife)
44,340(2016)iii
20,300 (2013)v
Majorly Hydro with Isolated
Thermal (Diesel) Grids
~20MW (Yellowknife)
~34MW (Yellowknife)vii
~32.3MW (Yellowknife)
33.9MW Hydro (Snare/Bluefish
facilities)
30MW Diesel (Jackfish/Behchoko
Facilities)
Yes
5KW

Case Study
To illustrate the level of impact an expanded Net Metering program would have we have created
a case study using 2016 Northern Canada Solar Installation figures and electricity costs from the
NWT’s most “affordable” jurisdiction: Yellowknife.
The following case study is representative of a small to mid-sized commercial operation located
in Yellowknife and has been verified from utility bills collected from Northland Utility
customers. In this example, our business uses 100,000 KWhs annually at a cost of roughly
$32,000 per annum. It is worth noting that the following results would be even more dramatic if
this were set in a thermal community where electricity rates can be dramatically higher.
5KW – Current Max. System Size
As a reference point we have first modeled a 5KW solar system (the current maximum size)
using the near ideal conditions of 12/12 roof pitch facing due south with no shading issues. Such
a system would produce the following metrics:

System Size
Total Cost
Cost per Watt
Current Power Used
Annually
Annual Power Produced
Value of Power
Inflation
Simple Payback
Equity Payback
Pre-tax IRR

5 KW
$22,000
including GST
$4.40
~100,000KWh
6,388 KWh
$1,572
3%
14.0 Years
11.6 Years
9.5%

**See Appendix A for power production analysis modeled using Retscreen.**
As you can see, even under ideal conditions the maximum system size provides a proverbial
“drop in the bucket” with a 6% reduction in annual energy consumption. By contrast if the same
business was permitted to install a 50KW system, it would yield enough energy savings to make
a significant difference to the business’s bottom line and ability to compete with competitors
from lower cost jurisdictions.
50KW – Proposed Expansion
For a 50KW system we have modelled two different scenarios, one conservative and one using
ideal “conditions,” to accurately depict the range of potential impacts an expanded program may
have on a commercial operations.
The first conservative scenario represent a less-than-ideal building which has a shallow roof
pitch roof pitch of 1/12 (4.5 degrees) facing 60 degrees off of due south. On the opposite end of
the spectrum we modelled a building that has near ideal conditions of being oriented due south
with a roof at a much steeper pitch 12/12 (45 degrees).

System Size
Total Cost
Cost per Watt
Current Power Used
Annually
Annual Power Produced
Value of Power
Inflation
Simple Payback
Equity Payback
Pre-tax IRR

Conservative
50 KW
$125,000
$2.50
~100,000KWh

Ideal
50 KW
$125,000
$2.50
~100,000KWh

47,187 KWh
$11,892
3%
10.5 Years
9.0 Years
12.3%

63,879 KWh
$15,719
3%
8 Years
7 Years
15.7%

**See Appendix B & C for power production analysis modeled using Retscreen.**

As you can see, our same medium sized enterprise would be able to offset between 47%-63% of
their energy usage with a moderate investment, yielding a high and stable return with extremely
low volatility.
Tax Benefits
With payback periods approaching the 7 year mark on an energy system that will last 35+ years
there is already significant incentive for NWT businesses to consider adding solar to their
operations. However, there are also significant Capital Cost Allowances which further improves
the economics and viability for businesses owners. The rule is as follows:
“Under Classes 43.1 and 43.2 in Schedule II of the Income Tax Regulations, certain capital
costs of systems that produce energy by using renewable energy sources are eligible for
accelerated capital cost allowance. For renewable energy systems (including solar) acquired
after February 22, 2005 and before year 2020 they may be written-off at 50 percent per year on
a declining balance basis under Class 43.2.viii”
Building on our 50KW case study from above our medium size business would be eligible for
the following write offs:
Year
1
2
3
4
5
Etc.

UCC ($)
125,000
93,750
46,875
23,437
11,718

CCA ($)
31,250*
46,875
23,437
11,718
5,859

*Under the half-year rule only one-half of the CCA is allowed in year 1.*
When combining the tax write offs and energy cost savings most businesses will recoup their
initial Capital Expenditure by the end of Year 3 furthering the case for adding Solar to their
operations.
Benefits to the community
While businesses certainly stand to benefit from an increased Net Metering program this would
also yield numerous benefits to the Northwest Territories as a whole including:






Help attract future investment by branding the NWT as a forward looking jurisdiction
that is willing to implement new technology to continuously improve the costs of
operating in northern Canada
Increase (well-paying) jobs and investment in a burgeoning northern solar industry.
Lower operating costs mean lower cost of goods to consumers (much needed relief for
the NWT, which is one of the most expensive places to live in Canada).
Lower operating costs frees up cash for investment in growth.
Demonstrate to the rest of Canada that the NWT is committed to reduced GHG emissions
in a meaningful way without having to pay a Carbon Tax




Lower tax burdens (recently the GNWT had to commit up to $29.7Mix to cover to cost of
running back up diesel generators).
Lower GHG emissions, helping residents, businesses, and GNWT to get ahead of the
potential for future carbon taxes.

Benefits to the Grid
Increasing solar capacity in the territory will also yield a number of benefits to the existing
transmission structure, including:








Bridge the gap in capacity between Hydro capacity and diesel generators in “Hydro
Communities”.
Allow for reduced Hydro usage during the summer and fall months and allow reservoirs
to be kept at a higher level, reducing diesel use during the winter and spring months.
Incentivise businesses in thermal generation communities to install solar capacity,
allowing thermal communities to reach the initial Solar Energy Strategy target of 20%
with less direct investment from governments.
Provide long term, reliable and consistent energy generation with minimal operating
costs.
Increase grid capacity without further straining government budgets.
Localized generation will limit the usage rate of major grid infrastructure.
Lay a foundation for behind the meter storage to be added as energy storage technology
prices drop further.

In Closing
While increasing the renewable energy system size to 50KW under the Net Metering program is
not a “Silver Bullet” to the high cost of electricity, it can provide significant benefits to the
business community and the Territory as a whole. For businesses, they would be able to
significantly improve their bottom line, set a buffer against future increases in energy costs, and
make the Northwest Territories a more competitive place in which to do business.

Drew Cameron
President – Solvest Inc.
867-444-3800
dcameron@solvest.ca
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http://www.pws.gov.nt.ca/pdf/ParkingLot/Solar_Energy_Strategy_2012-2017_0.pdf
http://www.eco.gov.yk.ca/stats/pdf/populationMar_2016.pdf
iii
http://www.statsnwt.ca/population/population-estimates/
iv
http://www.eco.gov.yk.ca/stats/pdf/populationMar_2016.pdf
v
https://www.yellowknife.ca/en/doing-business/demographics-and-statistics.asp
vi
https://www.yukonenergy.ca/energy-in-yukon/our-projects-facilities/hydro-facilities/
vii
https://www.ntpc.com/smart-energy/how-we-supply-power/hydro
viii
http://www.nrcan.gc.ca/energy/efficiency/industry/financial-assistance/5147
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