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Executive Summary

Whether becoming more familiar with renewable energy is motivated by the rising costs and volatility in
the supply of fossil fuels, escalating energy costs, budget constraints, our changing environmental
values, or the potential for economic development, one thing is certain, First Nations will need to
become familiar with renewable energy. Renewable energy could be the boom to the Aboriginal
economy where companies are looking to partner with First Nations and especially in those areas where
Aboriginal title is currently being negotiated, or where rights and title are asserted but not yet proven.

As Grand Chief Patrick Madahbee, Anishinabek Nation in Ontario, explained, "accommodation is the
consultation sweet spot. First Nations are not against development, they just want to be major players"
(Madahbee, 2010). Chief Isadore Day, Serpent River First Nation in Ontario, and Lake Huron Treaty
Commissioner, explained to the 2010 Aboriginal Energy Conference in Toronto, that the challenges
facing Ontario First Nations are “consultation, capital, and coin, and asked what the key to the territory
was worth" (Day, 2010).

First Nations need to be ready to participate in renewable energy development at the regional,
provincial, and local levels. This paper is the first step to assist the Nova Scotia and New Brunswick
communities to become more familiar with the various renewable energy technologies, and to look at
the range of opportunities that are possible. First Nations are familiar with the opportunities that wind
energy provides. As a matter of fact, wind is often the first and only thing that comes to mind when
people think about renewable energy. However, there is so much more to renewable energy than just
wind. Hence, the title, More than Wind: Evaluating Renewable Energy Opportunities for First Nations in
Nova Scotia and New Brunswick.

First Nation governments are currently administering budgets that often are inadequate to meet
community needs. Imagine the strain on limited budgets as the cost of energy continues to go up. What
worthwhile community project might have to be set-aside, or cancelled altogether? Energy sustainability
is important to the economic stability and progress of First Nation communities. First Nations need to be
working towards a future where energy supply is sustainable, dependable, and cheap. However, First
Nations, like all other communities, are faced with the challenge that people do not want to pay a
11

premium on green energy. There is a lack of understanding about how the environment links to a
prosperous economy.

For the past few years, we have watched the Nova Scotia government adopt aggressive renewable
energy targets and formulate a long-term strategy to meet those targets. The Nova Scotia government
has committed to having 25% of electricity generation come from renewable sources by the year 2015
40% by 2020 (McLaren and Craig, 2009). New Brunswick has committed that an additional 10% of its
electricity will come from new renewable sources by 2016 (Department of Energy, 2010), and is now in
the process of developing a long-term renewable energy strategy. A new energy policy will follow (New
Brunswick Department of Energy, 2010).

The recent announcement by Nova Scotia to initiate a feed in tariff for community energy projects
provides an economic development opportunity for First Nations. New Brunswick has adopted a
Community Energy Policy that sets aside 75 megawatts (MW) for community-owned renewable energy
development, with 25 MW set aside for First Nations (Enterprise Fundy, 2006). To date, there are only a
handful of First Nations participating in these renewable energy opportunities in both Provinces. It is
anticipated that the information provided in this report might lead to more participation in the
renewable energy sector in the future.

Information is presented on the legislative/jurisdictional overview, but the information is only current at
the date of publication. Both provinces are still developing strategies and policies on various aspects of
renewable energy development. The Mi' kmaq in Nova Scotia have notified the Government that they
intend to be consulted on energy development in this Province, and they are concluding a strategic
planning process. Once completed, the strategy should ensure that the Mi’kmaq are active participants
in renewable energy planning in this Province and will be meaningful beneficiaries of both provincial and
regional renewable energy development initiatives. New Brunswick First Nations have not made public
whether they are undergoing a strategic planning process in that province.

12

Finding the funding to participate in renewable energy development is a challenge, and First Nations,
government, and industry will have to work together to resolve this. Information on the renewable
energy technology and data is complimented with a community profile for each First Nation in Nova
Scotia and New Brunswick as a way to get the community thinking about the potential opportunities
that could be pursued in their community alone. Many First Nations mentioned that they have no land
available for building renewable energy projects. That should not limit opportunity. What about solar or
geothermal?

First Nations need to start planning and there are many ways to do so. Integrated Community Energy
Solutions (ICES) concepts are one way of doing so, by approaching community zoning, policy, and
investment decisions as one, and creating synergies within the community (Natural Resources Canada,
2009). Community energy planning allows a community to understand the role of energy in the
community, where energy originates, and how best to supply and use it (Natural Resources Canada,
2007). Renewable energy discussions should always include consideration of energy efficiency and
conservation planning as well. Finally, First Nations need to ensure community members are accessing
the employment opportunities that will come from renewable energy development, and educators need
to be aware of those opportunities to provide students with educational and career guidance to
students.

Several recommendations are made that provide a roadmap for immediate or longer-term actions.
Consideration for planning exercises, creating partnership opportunities through energy forums,
providing research and education support to communities, and making linkages so that all community
members are aware of what is going on and can contribute to successful First Nation participation is this
evolving sector.
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Chapter 1

Introduction

The Atlantic Policy Congress of First Nation Chiefs, under the Atlantic Aboriginal Integrated Research
Program, commissioned More than Wind: Evaluating Renewable Energy Opportunities for First Nations
in Nova Scotia and New Brunswick to identify and summarize information regarding the development of
renewable energy in both the Province of Nova Scotia and New Brunswick. This report is intended to
assist First Nations in understanding renewable energy opportunities and provide recommendations on
how they might more actively participate in new development.

More than Wind: Evaluating Renewable Energy Opportunities for First Nations in Nova Scotia and New
Brunswick is consistent with the five principles that underlie the Atlantic Aboriginal Economy Building
Strategy:

1. The strategy will lead to long-term self-sufficiency and an economy that will be
sustainable;
2. The strategy will become part of self-determination of the First Nations;
3. It must build stability, serve collective interests, and generate new wealth and
opportunity;
4. Must be linked with the environment; and
5. Lead to strong, healthy individuals, families and communities.
Research efforts were guided by a framework of building sustainable communities and economies which
would lead to vibrant and healthy communities in the future.

The report provides an overview of key legislation, regulations and policies that currently govern
renewable energy development and focuses on wind, small-scale hydro, solar, tidal/wave, biomass and
biofuel, geothermal, and cogeneration opportunities.

14

1.1

Research Questions

This paper will answer the following research questions:

1) What are the renewable energy targets of the Province of New Brunswick and Nova Scotia?
How does that translate to opportunities for First Nations?

2) How can First Nations participate in the economic benefits from investment in renewable
energy? Where does the capital to participate in opportunities come from?

3) What is the capacity of First Nations to participate in new development opportunities? Do
members have the skills training required? What training is available? Do the First Nations
have business and project-management know-how? Do the First Nations understand
construction and post-construction opportunities?

4) What are the new renewable energy technologies and how are they applied? What is the
potential role for net-metering and feed-in-tariffs, particularly community specific feed in
tariffs or COMFITS?

5) What is the role of government in funding, labour market and skills development, licensing,
certification, and so on?

6) What is the role of industry?
7) What are the opportunities/challenges for First Nations to participate in economic
development ventures related to renewable energy? How are the First Nations dealing with
the challenges that are being faced? What opportunities has renewable energy
development provided?

8) What more can be done to facilitate greater participation?

15

Chapter 2

Methodology

The project involved a phased approach. In April, 2010, the researcher attended an Aboriginal Energy
Conference - Powering Up Aboriginal Energy: Clean Energy Driving Aboriginal Economic Development
Across Canada, in Toronto. The conference brought together renewable energy experts from across the
country from First Nations, industry, and government. Information from the conference provided
invaluable insight into the experience that other First Nations are having as they become increasingly
more involved with renewable energy opportunities in their regions. Renewable energy is an emerging
field, and it is important to keep up-to- date about the latest developments in policy, funding, and
technology.

The first phase included a literature review, which presented a challenge. Governments are at various
stages of implementing renewable energy policy, new technology is emerging, and First Nations are just
getting involved in renewable energy opportunities. The horizon is constantly changing. Nova Scotia,
over the past year, has implemented a Renewable Electricity Plan, amended the Electricity Act, adopted
Regulations Respecting Renewable Electricity, and has ended consultation on marine renewable energy
legislation. The New Brunswick government has just concluded its public consultation process and will
be releasing a report on a long-term energy strategy in June, 2011.

The second phase of the research project included an interview process to assess what the information
or knowledge gaps are with First Nation staff in both Nova Scotia and New Brunswick. It is expected that
this report will address most of those information gaps identified. The final phase of the project included
the preparation and submission of the final report with recommendations for next steps.

2.1

Aboriginal Research Capacity Building

According to the Atlantic Policy Congress of First Nation Chiefs, through the Atlantic Aboriginal Economic
Development Integrated Research Program (AAEDIRP), the objective of the research strategy was to
provide opportunity for Aboriginal researchers to participate in meaningful ways in the research project.
This project was the only research project under the current program that was lead and completed
solely by an independent First Nation researcher. Diana Campbell has a Master of Resource and
Environmental Management degree from the Dalhousie University School for Resource and
16

Environmental Studies, and undertook the project with an interest in developing her research expertise
in this field.

The AAEDIRP Research Subcommittee was available to guide and provide direction on the ongoing
research.

2.2

Research Ethics

The Aboriginal researcher conducted her research independent of an academic institution, therefore,
was not required to adhere to university-administered ethics review. This project did not fall under the
purview of the Mi’kmaw Ethics Watch Committee set of principles and protocols established to protect
the integrity of the cultural knowledge of the Mi’kmaw. The nature of the research did not involve
Mi'kmaq knowledge, culture, arts, or spirituality and a release was obtained from the Chair of the
Committee, Mr. Lindsay Marshall, by email on September 7, 2010, and by letter on October 18, 2010.

2.3

Challenges

The main research challenge is that the renewable energy field is an emerging field. During the research
period, governments were developing renewable energy strategies, policies, and programming. Funding
programs are ending and new programs have yet to be announced. The literature review was ongoing,
and finalizing the report required a re-assessment of the information to ensure it was current on the
date of submission of the final report.

Interviews with First Nation participants resulted in a determination that a substantial educational effort
must be undertaken and sustained to assist the First Nations in understanding renewable energy
opportunities as they unfold. Understandably, if participants were involved in new projects that were in
feasibility stage or under development, they were somewhat reluctant to share information. Lessons
learned had to come from other jurisdictions which are further ahead in renewable energy development
than the Atlantic Region.

Considerable effort was put into increasing the response of survey participants. The final overall
response rate was 45%. Respondents provided valuable insight into the opportunities and challenges
17

faced by First Nation communities as they move into, or consider becoming involved, in the renewable
energy field.

2.4

Band Protocol

Protocol requires that a Band Chief be notified in advance to advise them of the nature of the research
project involving their community. This notification must explain the nature of the information to be
solicited from band employees, and must identify which employees are selected for interview. A letter
was sent to all of the Nova Scotia and New Brunswick Chiefs (Appendix 2) one week after Mi’kmaw
Ethics approval was waived.

2.5

Survey and Interview Results

2.5.1. Development of Survey

The second phase of the project involved the development of an Interview Guide (Appendix 3) designed
to structure the interview of Band Chiefs, Economic Development Officers, Native Employment Officers,
Education Directors, government, and industry personnel. In addition, three separate online surveys
were developed using SurveyMonkeyTM (Appendix 5) specific to the functions of an Economic
Development, Native Employment, or Education Officer function. The employee was sent an email
providing the link to the online survey, a copy of the letter sent to their respective Chief, and a consent
form (Appendix 4). Completion of the online survey implied consent. If a survey was manually filled out
and returned, the consent form had to be signed and returned. Results are summarized below.
Several face-to-face or telephone interviews added context to the information gathered through the
online survey.

2.5.2. Interview/Survey Results
A total of 58 surveys were sent online through SurveyMonkeyTM , by email, by fax, or manually handed
out in meetings. Several reminders were sent. The final response rate was 45%. A breakdown of the
responses by band employee is shown in Table 1.
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Table 1: Response rate from surveys (Source: D. Campbell, 2011)
Response Rate

Economic

Education

Native

Development

Officers/Directors

Employment

Officers

Officers

Total Surveys Sent

58

24

23

11

Total Responses

26

11

10

5

Response Rate

45%

46%

43%

45%

The first question asked of all survey respondents was whether they were familiar with renewable
energy and the opportunities renewable energy can lead to in employment, education, and economic
development. Only 8% of respondents indicated that they were familiar with renewable energy, 46% of
respondents were somewhat familiar, and 38% were not familiar at all. 8% of the respondents did not
reply.

All of the survey respondents indicated that they wanted to become more familiar with renewable
energy. Figure 1 depicts the breakdown of the responses:

Familiarity with Renewable Energy Opportunities
Yes

No

Somewhat
8%

No Response

8%

46% 38%

Figure 1 - Knowledge of Renewable Energy Opportunities (Source: D. Campbell, 2011)

Survey results indicated that respondents were not necessarily knowledgeable of Band involvement in
renewable energy activities. This could be explained by the uncertainty around renewable energy
project development and the challenges that First Nations are facing in securing adequate financing for

19

projects. Since most Band involvement in Nova Scotia and New Brunswick is still in the preliminary
stage of determining the feasibility of even pursuing projects, which can take years to develop, it is
understandable that information may not be shared until a more secure commitment is established.
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Chapter 3

Legislative/Jurisdictional Overview

Nova Scotia and New Brunswick are at different stages in the development of their renewable energy
sector. Nova Scotia has developed a long-term renewable energy strategy and has implemented
aggressive renewable energy targets up to 2020. The Nova Scotia Mi’kmaq are currently developing a
long-term renewable energy strategy, and it is expected to be completed in the spring of 2011. Nova
Scotia is also committed to developing marine renewable energy and anticipates a significant role for
tidal energy post-2020.

The New Brunswick government announced the appointment of a new Energy Commission in the fall of
2010, tasked with developing a long-term energy strategy for the province. The final report is expected
in June, 2011. New Brunswick has committed to a community energy policy and has set aside 75 MW for
community energy projects. 25 MW is set aside for First Nations and several First Nations are already
participating in this opportunity.

Table 2 breaks down the current energy mix for both Nova Scotia and New Brunswick.

Table 2: Installed capacity by Province in MW (Adapted from Consulting, 2010 and Analyses, 2010)
Province

Fossil Fuels*

Hydro (Small

Wind

Other (Tidal,

Total

Annual

(MW)

and large)

(MW)

nuclear)

Installed

Electricity

(MW)

Capacity

Demand

(MW)

(GWh)

(MW)

Nova Scotia

1,889

360

140

20

2,409

13

New Brunswick

2,258

893

195

635

3,981

17**

Total

4,147

1,253

335

655

6,390

30

*Oil, natural gas, diesel, petroleum coke, coal
** Includes PEI, Northern Maine
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3.1

Province of Nova Scotia

The mission of the Nova Scotia Department of Energy is “to deliver maximum economic, social, and
environmental benefits from the energy sector by creating partnerships with government, industry, and
local communities in developing, establishing and managing the Province’s energy policies” (Nova Scotia
Department of Energy , 2008). In the 2010-2011 Statement of Mandate, Minister of Energy Bill
Estabrooks stated that Nova Scotia has significant natural assets in energy, characterized by the fastest
average wind speeds and the best tidal resources in the world, as well as significant onshore and
offshore petroleum resources (Nova Scotia Department of Energy, 2008).

The current energy mix in Nova Scotia is as follows (McAdam, 2010):

Coal – 68%
Oil & diesel – 3%
Natural gas – 13%
Hydro & tidal – 9%
Wind – 1%
Biomass – 1%
Imports – 5%
Figure 2 - Energy Mix in Nova Scotia (Adapted from
McAdam, 2010)

Nova Scotia is highly dependent on imported coal. For the purpose of energy security it needs to
diversify and use more sustainable sources.

3.1.1. Nova Scotia Renewable Electricity Plan

The April 2010 Renewable Electricity Plan outlines the Government of Nova Scotia’s plan to move away
from carbon-based electrical generation to greener, local sources. The Province commits to 25%
renewable electricity target by 2015 and 40% by 2020 (see Figure 4) and lays out the plan by which the
Province intends to meet those targets (Nova Scotia Department of Energy, 2008). The plan calls for an
expanded role for Independent Power Producers, a community-based feed-in-tariff (COMFIT) for an
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anticipated 100 MW of community-owned projects connected to the grid at the distribution level
throughout the Province. It also calls for development of biomass, continued investment and research in
tidal energy, expansion of the role of solar energy for air and water, and an enhanced grid system
capacity and interconnections (Nova Scotia Department of Energy, 2008).

Shares of 2015 Renewable Target
Biomass CoFiring, 150 GWh

NS Power
Renewables,
300 GWh

Independent
Renewables,
300 GWh

Figure 3 - Shares of 2015 Renewable Target (Source: Adapted from R. McAdam, 2010)

Potential Energy Mix - 2015
Natural Gas

Renewables**

Potential Energy Mix - 2020
Natural Gas

Other Fossil*

15%
60%

40%

Renewables**

Other Fossil*

20%

25%
40%

* Includes coal, petcoke, oil, diesel, non-renewable imports

* Includes coal, petcoke, oil, diesel, non-renewable imports

Figure 4 - Potential Energy Mix 2015 and 2020 (Source: Adapted from Renewable Electricity Plan, 2010)
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In May, 2010, Nova Scotia amended the Electricity Act to provide for enhanced net-metering. The old
rules allowed one meter at 100 kW max, and credit for surplus; the new rules allow multiple meters
within a distribution zone, 1 MW max, and cash for surplus (McAdam, 2010). The amendments also
provide for the establishment of a feed-in-tariff for community based renewable energy producers (up
to a total of 100MW, and the appointment of renewable electricity power purchaser to manage medium
and large scale projects (Government of Nova Scotia, 2010).

Nova Scotia is starting to test the use of a smart grid which delivers electricity upon demand while trying
to simultaneously optimize the cost of production. A smart meter allows a customer to adjust the times
when they use electricity, and is especially effective if used on conjunction with time of use rates ( (Nova
Scotia Department of Energy, 2008). Efficiency Nova Scotia has been mandated to manage the use of
electricity in the Province through the demand-side management program currently operated by Nova
Scotia Power (NSPI) (Nova Scotia Power, 2011). Demand-side management is a term for those programs
designed to help customers use less electricity, particularly at peak times.

The Renewable Electricity Plan is expected to generate 5,000-7,500 person-years in construction, supply,
manufacturing, and maintenance, in both urban and rural areas.

The Stakeholder Consultation Process for a New Renewable Energy Strategy for Nova Scotia (Adams &
Wheeler, 2009), looked beyond the short-term and put forth further recommendations that could be
considered in the longer-term. It was determined that it may be conceivable to achieve the 40% target
by continuing with activities in support of the 25% goal, supplemented by the emerging technologies
such as ocean and solar photo-voltaic, and a move towards a more regional approach in energy
development with the other Atlantic Provinces. Post 2020, energy security and self-reliance will likely
be huge motivators for all players, and Nova Scotia should be well-positioned to be a leader in
renewable energy technology, industry, and expertise, most notably in ocean energy (Adams &
Wheeler, 2009). The importance of tidal energy development to the provincial economy post-2020 is
significant, and First Nations must be positioned to participate in the opportunities that are identified.

24

3.1.2. Regulations Respecting Renewable Electricity

In October, 2010, the government adopted Regulations Respecting Renewable Electricity which put the
Renewable Electricity Plan into place (Nova Scotia Department of Energy, 2010). The regulations specify
the renewable energy standard (target share) for 2011-12 (≥5%), 2013-14 (≥10%), and 2015 onwards
(≥25%) that must be supplied by a load-serving entity (Nova Scotia Department of Justice, 2011). The
regulations put a cap on the use of primary forest biomass, provide for a feed-in-tariff program for wind,
biomass, small scale in-stream and developmental tidal arrays, and run-of the river hydroelectricity
(Nova Scotia Department of Justice, 2011). Separate tariffs must be set for wind generation more than
50 KW and less than 50 kW, and a tariff for biomass only applies to power generated from a combined
heat and power plant (Nova Scotia Department of Justice, 2011).

A Mi’kmaq Band Council qualifies for a community feed-in-tariff and must interconnect to the grid
through a distribution system. The generation facility must be located on reserve lands, or lands leased
or owned by a band-controlled entity (Nova Scotia Department of Justice, 2011). Typically communities
are not transmission connected, but are served through distribution substations that can accommodate
the needs of the community (Nova Scotia Department of Energy, 2008). Community-based feed-in tariffs
(COMFITs) will be introduced for municipalities, First Nations, co-operatives, non-profit groups, and
businesses operating through a Community Economic Development Investment Fund (CEDIF) (SLR
Consulting, 2010).

A Feed-in Tariff (FIT) is an incentive structure to promote greater production of renewable power where
electricity utility companies are obligated to buy renewable electricity (solar photovoltaic’s, wind power,
biomass, hydropower and geothermal power) at predetermined fixed rates set by the government
(Engel & Kammen, 2009). An FIT guarantees participants a fixed price over time which takes into
account the cost of generating the electricity plus a reasonable rate of return for the producer (Nova
Scotia Department of Energy, 2008). FITs are the most proven incentive for the growth of renewable
energy technology deployment (Wiginton, 2010).

Chief Isadore Day, Serpent River First Nation, and Lake Huron Treaty Commissioner, explained to the
2010 Aboriginal Energy Conference in Toronto, that the challenges facing Ontario First Nations are
“consultation, capital, and coin. First Nations were not ready when the FIT was announced and did not
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have the capital in front of them or the money to jump through the regulatory hoops.” In reflection, he
asked, “What is the key to the territory worth (Day, 2010)?”

The enhanced net-metering enhancements provide that electricity produced up to 1 MW can be
supplied to multiple meters, and surplus electricity will be purchased from the customer at retail rates
(Nova Scotia Department of Energy, 2008).

3.1.3. Environmental Goals and Sustainable Prosperity Act

Nova Scotia is committed to the Environmental Goals and Sustainable Prosperity Act (EGSPA), which
became law in Nova Scotia in 2007. EGSPA sets out goals for this Province to have one of the cleanest
and most sustainable environments in the world by the year 2020. Originally setting a goal that 18.5% of
energy generated must come from renewable sources by 2013, the target has been recently increased
to 25% by 2015, and 40% by 2020 as indicated in the Renewable Energy Plan (Nova Scotia Office of the
Legislative Assembly, 2008). EGSPA is reviewed annually, and it will be important to revisit how the
Province is doing and to assess what potential opportunities might be presented for First Nations.

3.1.4. Marine Renewable Energy

A consultation process on future marine renewable energy legislation ended in November, 2010 and a
report of the consultation process is expected in the spring of 2011. The Bay of Fundy is the best site in
North America for tidal power generation, and the Minas Passage, the site of a current demonstration
project, has been estimated to have a current equal to all freshwater rivers and streams in the world
(Fundy Ocean Research Centre for Energy , 2010). The Bay of Fundy is seen as the “Saudi Arabia” of
marine renewable energy (Nova Scotia Department of Energy, 2008). The goal is to put in a legal and
regulatory framework for all marine renewable, which includes offshore wind, waves, and currents, and
(Nova Scotia Department of Energy, 2008). The Province is committed to create marine renewable
energy legislation prior to proceeding to commercial development.

26

3.1.5. Relationships with other Jurisdictions

On July 20, 2010 the Governments of Nova Scotia and New Brunswick announced possible transmission
enhancement between the two Provinces, which would add a transmission capacity of up to 500
megawatts to the current 300‐megawatt connection, more than doubling the transmission capacity.
Infrastructure expansion will allow for a greater ability to integrate renewables like wind energy,
facilitate ability to export excess renewable energy, and facilitate the development of the Lower
Churchill Hydroelectric Facility (Nova Scotia Department of Energy, 2008). The Lower Churchill
Transmission Project envisions the transmission of up to 1000 MW of renewable electricity by undersea
cable from Newfoundland to Nova Scotia, which will then go on to connect into the North American
market (Nalcor Energy, 2011).

Nova Scotia has signed a Memorandum of Understanding (MOU) with the State of Maine to cooperate
on tidal energy. The MOU establishes the relationship between the two partners to facilitate the
research and development of renewable offshore energy resources. It will be important for First
Nations in both Nova Scotia and New Brunswick to ensure participation, either formally through
partnership or informally through attendance at conferences such as the 2011 Tidal Energy Symposium,
where the partners will seek to shape the region’s leadership position in tidal energy (Nova Scotia
Department of Energy, 2008).

3.2

Province of New Brunswick

On October 15, 2010, newly elected Premier David Alward announced that his government would be
appointing a new Energy Commission tasked with developing a long-term energy strategy for New
Brunswick, and the Commission would be given a six-month time frame to do so (New Brunswick
Department of Energy, 2010). The Energy Commission concluded consultations on February 17, 2011,
and the final report is expected in June. A new energy policy will follow out of this process.
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A key part of the government’s economic agenda is a view of New Brunswick as an ‘Energy Hub’ for
Atlantic Canada (Energy Council of Canada, 2007). An energy hub is defined as the centre where energy
related companies, people, research, generation, distribution, and projects are located (New Brunswick
Department of Energy, 2010). New Brunswick is important to Atlantic Canada energy developments,
given its’ location, electricity grid, and connection to the north-eastern United States (US) (Energy
Council of Canada, 2007). New Brunswick could play an integral role in US energy security in the future,
as it is located only 215 nautical miles from Portland, ME, 290 nautical miles from Boston, MA, 363
nautical miles from Newport, RI, and 560 nautical miles from New York, NY (LePage, 2009).

The current energy mix in New Brunswick is as follows (Centre for Energy, 2010):
Energy Mix New Brunswick

Coal – 10%
Oil and Diesel – 40%
Natural Gas – 8%
Nuclear – 15%
Hydro – 21%
Wind – 5%
Biomass – 1%

Coal

Oil & Diesel

Natural Gas

Hydro

Wind

Biomass

5% 1%

Nuclear

10%

21%
40%

15%
8%

Figure 5 - Energy Mix New Brunswick
(Source: Adapted from Centre for Energy, 2010)

In NB, the market for electricity is dominated by one company, NB Power, a provincially owned utility,
which owns almost all generation capacity, the transmission system, and the distribution and supply
system (NB Power, 2008). This limits the access to the market for new players. The New Brunswick
System Operator (NBSO) is a provincial corporation that was created in 2008 and approves market
participants to buy or sell in the market, supply services to the market, or access the transmission (New
Brunswick Department of Energy, 2010).
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NB Power has introduced net-metering for customers who generate their own renewable energy with
units under 100 kW. A meter records the power that is received from the customer’s generation unit
and the power that is delivered to the customer from NB Power. The customer is billed for the “net”
amount of power that is used. If there is a surplus, NB Power gives the customer a credit for the excess
power generated (NB Power, 2008). NB Power also has a feed-in-tariff program for independent power
producers who generate electricity using a sustainable energy source, with units ranging from 100 kW to
3000 kW. These are typically landfill or sawmill operations which are provided with long term contracts.
As of June 2010 the FIT was set at 9.728 cents per kWh (NB Power, 2008).

3.2.1. Electricity Act (2004) and Electricity from Renewable Resources Regulation

The Electricity Act outlines the creation, power and authority of the NBSO, and outlines the authority of
the New Brunswick Electricity Market Rules which govern the rights and obligations of electricity market
participants (New Brunswick Department of Energy, 2010). The Electricity from Renewable Resources
Regulation is the current energy policy in NB, and provides that the standard service supplier shall
obtain electricity in an amount not less than 10% by 2016 from an approved generation facility which
generates alternative-use, biogas-fuelled, biomass-fuelled, solar-powered, water-powered, or windpowered electricity (New Brunswick Department of Justice, 2010). NB Power is committed to securing
400 MW of renewable energy by the end of 2010 (NB Power, 2008).

3.2.2. Amendments to the Municipalities Act

Amendments to the Municipalities Act allow municipalities and rural communities become electricity
generators, to use for their own purposes, sell it to another Market Participant or export customer, or
sell to NB Power (New Brunswick Department of Energy, 2010).

3.2.3. Climate Change Action Plan 2007-2012

In 2007, through the New Brunswick Climate Change Action Plan, the government set three priorities for
the upcoming five year period: Undertake a study of the feasibility of constructing new small-scale
hydroelectricity generation projects; assess and foster development of a range of renewable energy
generation opportunities, such as biomass, solar, wind and tidal; and implement a forest biomass policy
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(New Brunswick Department of Environment, 2010). In June 2010, the government reported on the
progress under the Climate Change Action Plan. The government had completed a small-scale hydro
electric study for sites in New Brunswick, completed an assessment of small-scale biomass opportunities
for co-generation, district heating and facility heating with the New Brunswick Federation of Woodlot
Owners, and developed a Community Energy Policy that provides an opportunity for the development of
up to 75 megawatts (MW) of distributed renewable energy projects throughout the Province (New
Brunswick Department of Environment, 2010).

Through NB Power, the government has explored other renewable energy options such as small hydro,
tidal power, biomass co-firing and electricity generated from landfill gas. They have also sought to better
understand the potential contribution of wind energy, investigated the total potential for wind
generation as well as how to optimize wind integration. In addition, by the end of 2010, NB Power had
expected to increase its total wind energy generation capacity to 249 MW. It has also supported eight
separate biomass projects (New Brunswick Department of Environment, 2010).
3.2.4. Community Energy Policy

The NB government has consulted with residents on their interest in community wind energy ownership
models where wind projects are owned by community or First Nation members, organizations, or local
ventures (New Brunswick Department of Energy , 2010). This approach has seen an increased public
awareness of wind energy, therefore resulting in increased support for wind in local economic
development, has provided new sources of capital, and has created openness to future expansion (New
Brunswick Department of Energy , 2010). Community energy projects are defined as under 15 MW that
are more than 51% owned by NB First Nations, municipalities, cooperatives, associations, and nonprofits. The first phase sets aside 75 MW for these projects, of which 25 MW is allocated to First Nations
(New Brunswick Department of Energy, 2010).

The energy projects can also utilize biomass, solar, or small hydro resources and the FIT for community
energy proponents will be set at $0.10/kWh for an initial period of five years. Business New Brunswick,
the New Brunswick Enterprise Network, and the Regional Development Corporation, will work with
these groups to bring their projects to fruition (New Brunswick Department of Energy, 2010). A strategic
development officer Charles Harn has been assigned to the New Brunswick Department of Energy from
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the Department of Aboriginal Affairs to work with First Nation communities on this. The RFP process
with NB Power for community wind projects has already proven successful (Energy Council of Canada,
2007). Danish experience shows that joint local ownership of wind power creates economic interest and
pride amongst the local population, leading to a higher level of public acceptance of wind power,
essential in reducing the so called NIMBY (Not In My Back Yard) effect (New Brunswick System Operator,
2008).

3.2.5. Marine Renewable Energy

Large-scale marine renewable energy generation/development is currently not proceeding in New
Brunswick.

3.3

First Nation Governments

There are 13 Mi’kmaq First Nations in Nova Scotia and 15 Mi’kmaq or Maliseet First Nations in New
Brunswick. The communities range in size from 101 to 3,955 members. The membership elects a Chief
and a Council every 2 years under the Indian Act election provisions, or every 5 years under Custom
Band Election Code. The size of Council is based on total membership of the First Nation.

First Nations in Nova Scotia belong to either the Union of Nova Scotia Indians or the Confederacy of
Mainland Mi’kmaq Tribal Councils. The Assembly of Nova Scotia Mi’kmaq Chiefs is a body that is
comprised of all thirteen Chiefs and has the mandate to represent the Mi’kmaq on issues that impact all
communities.

The First Nations in New Brunswick belong to the MAWIW Council, the North Shore Micmac District or
the St. John River Valley Tribal Councils, and the Union of New Brunswick Indians. The Assembly of First
Nation Chiefs in New Brunswick has the mandate to represent the First Nations on issues that impact all
of the communities.
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3.3.1. Nova Scotia Mi’kmaq

The Assembly of Nova Scotia Mi’kmaq Chiefs are party to the Mi’kmaq-Nova Scotia-Canada Framework
Agreement, which lists renewable resources as one of the matters to be negotiated. The Mi’kmaq have
expressed interest in collaborating on the development of the renewable energy sector and have
notified the Provincial Government that they intend to be consulted on energy development in this
Province through the Mi’kmaq-Nova Scotia-Canada Consultation Terms of Reference (Nova Scotia
Department of Energy, 2008). A consultation process was provided for in the Mi’kmaq - Nova Scotia Canada Umbrella Agreement signed in 2002.

3.3.1.1. Nova Scotia Mi’kmaq Renewable Energy Strategy

In 2010, the Province funded the Mi’kmaq Rights Initiative to develop a long-term renewable energy
strategy on behalf of the 13 First Nations. The strategy, once completed, should ensure that the
Mi’kmaq are active participants in renewable energy planning in this Province and should secure a place
for the Mi’kmaq to be meaningful beneficiaries of both provincial and regional renewable energy
development initiatives. The strategy is scheduled to be released in the spring of 2011. A discussion
paper released in 2010 by the Nova Scotia Department of Energy entitled, Marine Renewable Energy
Legislation for Nova Scotia states that tidal energy is included in the renewable energy opportunities
under consideration by the Mi’kmaq (Nova Scotia Department of Energy, 2010).

Renewable energy proponents are being encouraged by the Province to engage with the Mi’kmaq at the
earliest stages of their development (Nova Scotia Department of Energy, 2008). The Province recognizes
that renewable energy policy has to accommodate multiple users and uses, and will address First
Nations economic, environmental, and rights allocation issues (Himmelman, 2010). In addition to
working with to accommodate the First Nations through the Mi’kmaq Renewable Energy Strategy, the
Province is offering to mentor an Aboriginal person at the Department of Energy to become more
familiar with the business and technical aspects of renewable energy (Personal Communication, 2010).

Grand Chief Patrick Madahbee, Anishinabek Nation in Ontario, explains that accommodation is the
consultation “sweet spot” and the private sector and government need to put investment up front to
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help First Nations get capital capacity as a gesture to build trust and to develop a long-term relationship.
“First Nations are not against development, they just want to be major players (Madahbee, 2010).”

3.3.1.2. Unama’ki Leakage Study

The Unama’ki Economic Benefits Office, representing all five Unama’ki First Nation communities,
completed The Unama’ki Economic Leakage Final Report in 2010 which documented the total dollars
that were available within those communities to be spent on goods and services. Data gathered
reflected expenditures of community support organizations, privately owned business, and 1500
households. The study estimated that approximately $4.7 million (or 12% of community budgets) is
spent annually on fuel, but this includes fuel for cars, home heating, and band building heating. A very
limited number of businesses (seven) were assessed and had average annual expenditure of $29,000 on
utilities ( Unama'ki Economic Benefits Office, 2010).

It is recognized that this study was limited in certain respects for its intended purposes, however,
further studies such as this would be essential to determine total energy related expenditures by
household, privately held business, and band-run organizations. It is essential for planning purposes that
total energy related expenditures be established. This could include an assessment of overall
expenditures on waste management, with the intent to make a determination on the feasibility of using
waste as a resource.

3.3.2. New Brunswick First Nations

The Assembly of First Nation Chiefs of New Brunswick entered into a bilateral agreement with the
Province in 2007, to establish a process to discuss issues of mutual concern, and, to address issues which
do not involve the federal government (New Brunswick Aboriginal Affairs, 2010). Although a First Nation
Renewable Energy Strategy is not anticipated at this time, First Nations are developing their own
renewable energy projects, or are working directly with project proponents throughout the Province.
The Community Energy Policy provides an opportunity for First Nations to actively participate in the
development of wind energy projects in the Province. The first phase of this initiative calls for 75 MW to
be assigned to community-owned projects, of which 25 MW is assigned to First Nations (New Brunswick
Department of Energy, 2010).
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Madawaska, Indian Island, and Woodstock First Nations have filed Expressions of Interest (EOI) for the
25 MW set-aside. Indian Island is closest to completion. As they proceed successfully through the
process, the First Nation will be provided with a Power Purchase Agreement (PPA) from NB Power. Filing
an EOI does not guarantee a PPA. There is no timeframe placed on the allocation of the 25 MW setaside; EOIs will be accepted until the 25MW is successfully filled. Elsipogtog and Burnt Church First
Nations have indicated they are interested in participating, but have not filed EOIs as of the date of
publication (Personal Communication, 2011).

3.4

Case for Regional Approach and Cooperation

The Energy Council of Canada released a report from the Halifax Forum session of the Canadian Energy
Forums 2009 which concluded that Atlantic Canada has ample renewable energy sources, and although
each Province has its own energy policy issues to address, together the region is well placed to green its
energy production and provide clean energy to neighbouring markets. The Council also concluded that
this region should be thinking in terms of an Atlantic Canada energy plan for the development,
transmission, and trade of clean energy as a single Atlantic market (Energy Council of Canada, 2007).

The New Brunswick Energy Policy review process is ongoing, and NB is advocating that there is a strong
need for policy alignment across Atlantic Canada which has the option of becoming an energy
superpower if it chooses (Energy Council of Canada, 2007). There is a mandate for regional collaboration
on energy matters through the Council of Atlantic Premiers (Brown, 2010). The Council recently
reaffirmed its commitment to a vision of an integrated and collaborative Atlantic Canadian energy
system for renewable and clean energy sources and will build on that work with the federal government
through the Atlantic Energy Gateway Initiative (Council of Atlantic Premiers, 2010). The Atlantic Energy
Gateway Initiative involves federal and provincial governments, utilities and other energy stakeholders
across the Atlantic Region (Government of Canada, 2010).

Since New England figures so prominently in the energy future of the Atlantic Region, it is recommended
that the First Nations monitor what is happening in the New England states. John Kerry, Director of the
Governor’s Office of Energy Independence and Security for the State of Maine, presented to the Canada
Energy Forum in St. John, New Brunswick in June, 2010, and stated that Maine is developing at least
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2,000 MW of installed wind-power capacity by 2015, 3,000 MW by 2020, and at least 8,000 MW by
2030, including 5,000 MW located in coastal waters (Kerry, 2010). Maine has vast offshore wind
potential and significant tidal resources. However, they lack adequate transmission to get the renewable
power out of the state and are therefore facing the same transmission issue challenges that are being
addressed in the Atlantic Region (Kerry, 2010).

3.5

Regulatory Approvals for Project Development

It is important that First Nations understand the provincial and federal regulatory requirements that
might impact the development of a renewable energy project, such as environmental assessments or
occupational health and safety regulations. These requirements are beyond the scope of this report,
but it will be important to understand who the regulatory authorities are, what laws and regulations
may apply, what approvals, permits, or authorizations may be required, and so forth. It is also critical to
understand the environmental assessment process, if and when it applies, and how long it takes to get
final project approvals. First Nation involved in renewable energy projects need to understand the
complex and timely nature of environmental assessments, and the impacts that can have for a project
timeline.
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Chapter 4

Funding

Both the provincial and federal governments have had several funding programs targeted to First Nation
participation in renewable energy development, climate change adaptation, planning, capacity
development, or new technology development. Many of these programs are ending or have ended, and
with a federal election underway, new funding will not be announced until sometime later in the year.
First Nations have repeatedly stated that accessing funding is the major challenge for participating in
renewable energy development, and securing the capital needed to finance that participation is severely
limited. Ulnooweg Development Corporation, an Aboriginal Capital Corporation serving the Atlantic
Provinces is working with fiscal institutions to improve access to capital for First Nations in this region.
Community ownership models may be an alternative source of new capital for development and is
worth further investigation, and other jurisdictions provide some valuable insight into finding solutions
to this challenge.

4.1

Provincial

Nova Scotia:

In Nova Scotia, the ecoNova Scotia’s Environmental Technology Program supported the development,
demonstration, adoption and commercialization of environmental technologies put forth by Nova Scotia
businesses, organizations, and institutions that reduce greenhouse gas (GHG) and air pollutants
(Government of Nova Scotia , 2010). The final projects were approved in March 2010 under this
program and the government has made no announcement on further funding or additional
programming. Although none of the First Nations are involved in developing demonstration
technologies, it is important to be aware of this type of funding opportunity in the future.

The government of Nova Scotia created the Efficiency Nova Scotia Corporation in 2009 which will deliver
energy efficiency and conservation programs in the province. Funding for the program is provided
through a levy imposed on every electricity consumer in the province at approximately $4.00/month or
3.3% of the consumer’s monthly bill. The technical term for this program is Demand Side Management
(Efficiency Nova Scotia Corporation, 2011). When the Corporation is functional, First Nations should be
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able to access funding to support the development and implementation of energy efficiency programs in
their communities.

New Brunswick:

The New Brunswick Climate Action Fund (ecoTrust) supported projects that met the GHG emission
reduction objectives outlined in the New Brunswick Climate Change Action Plan. This program ended in
2010. The New Brunswick Building Canada Fund provides funding towards several categories of
infrastructure projects, including green energy (Infrastructure Canada, 2010). New Brunswick is
currently developing a provincial energy strategy which is expected to be made available in June 2011.
Further funding announcements may follow.

4.2

Federal

ecoACTION ecoENERGY for Renewable Power
Businesses, municipalities, institutions and organizations are eligible to apply and provides an incentive
of one cent per kilowatt-hour for up to 10 years to eligible low-impact, renewable electricity projects
constructed between April 1, 2007 to March 31, 2011 (Government of Canada, 2010).

Clean Energy Initiative Large Energy Projects
Funded through Indian and Northern Affairs Canada, this program provides funding for energy-related
activities and community driven strategies for addressing the use and provision of energy (Indian and
Northern Affairs Canada, 2010)

Major Resource and Energy Development Investments Initiative
In 2008, the Major Resource and Energy Development Investments Initiative (MRED) piloted a program
to improve access for Aboriginal entrepreneurs and communities to commercial financing for partnering
in major energy and development projects. The Initiative is intended improve access to capital and
leverage funding from the private sector, other levels of government, and Aboriginal business. Funding
will contribute to planning, pre-feasibility, feasibility, and the equity requirements of commercial
lending (Indian and Northern Affairs Canada, 2010).
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Loan Loss Reserve Fund
Indian and Northern Affairs established a reserve fund through commercial lenders for the financial
institutions to make loans to First Nation businesses using the reserve fund as collateral. The reserve is
intended to offset a potential lenders’ threshold for potential risk (Indian and Northern Affairs Canada,
2009).

Community Economic Development Program
Funded by Indian and Northern Affairs, this program provides core financial support for activities such as
planning and capacity development initiatives, proposal development and leveraging resources,
community-owned and community-member business development, access to resources beyond the
community, research, and advocacy (Indian and Northern Affairs Canada, 2008).

Community Economic Opportunities Program
The Community Economic Opportunities Program is intended to provide support to those communities
that have the best opportunity to provide more community employment, to provide greater use of land
and resources under community control, to enhance economic infrastructure, provide more
opportunity, and promote the community as a place to invest (Indian and Northern Affairs Canada,
2008).

ecoENERGY for Aboriginal and Northern Communities Program
Although no longer accepting applications past October 2, 2010, this program funded projects
specifically related to renewable energy such as:


Community Energy Baselines/Plans
Funding was made available to determine the baseline energy requirements of a community
(Indian and Northern Affairs, 2010);



Integrating Energy Efficiency/Renewable Energy Technologies into Community Infrastructure
Program
Preference was given to projects in the First Nations Infrastructure Investment Plan (FNIIP) or
included in band planning documents. Funding, under the ecoENERGY for Aboriginal and
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Northern Communities Program, was available for projects that add an energy efficiency or
renewable energy component to a new or existing building in a community (community and/or
health centers, schools, water treatment plants, band offices, arenas, etc.) but did not include
housing projects. The technology had to be a proven technology such as ground source heat
pumps, solar walls, solar hot water heating, solar photovoltaic installations, district
heating/waste heat recovery and other commercially proven energy efficiency or renewable
energy technologies (Indian and Northern Affairs Canada, 2010); and


Large Energy Projects
Projects had to implement renewable energy technologies for local energy generation and/or
energy efficiency technologies for energy savings (Indian and Northern Affairs Canada, 2010).

First Nation Infrastructure Fund
The First Nation Infrastructure Fund, administered by Indian and Northern Affairs, provides funding for
community planning and/or skills development projects that support long-term sustainable community
development, waste diversion projects that increase the recovery and use of organic materials, reduces
per capita tonnage of solid waste sent to landfill, reduces environmental impacts and enhances energy
recovery (organics management, thermal treatment, landfill gas recuperation), and energy systems
(renewable energy, combined heat and power, cogeneration, direct energy). Projects that are costshared with municipalities or off-reserve are eligible (Indian and Northern Affairs Canada, 2009).

Clean Energy Fund Program
Within Natural Resources Canada, provides funding to advance clean energy technologies, and although
there are no plans in the moment to solicit further RFP’s, it will be important to keep an eye on any
further developments in this area as successful First Nation projects have been funded (Natural
Resources Canada, 2010).

CanmetENERGY
Within Natural Resources Canada, CanmetENERGY is the knowledge centre for expertise in clean energy
technologies and provides in-house support and funding support to energy stakeholders on a cost
shared basis (Natural Resources Canada, 2009).
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Sustainable Development Technology Canada
Although applicants need to be part of a project consortium involving researchers, product developers,
manufacturers, distributors, retailers and end customers, the SD Tech Fund supports late stage
development and pre-commercialization of demonstration technology and does not require repayment.
The NextGen Biofuels Fund™ supports high-risk commercial scale demonstration projects for nextgeneration renewable fuels and products and has repayment requirements (Sustainable Development
Technology Canada, 2010).

4.3

First Nation

4.3.1. Ulnooweg Development Corporation

An Aboriginal Capital Corporation, serving the Atlantic Provinces, Ulnooweg Development Group has
been working with fiscal institutions to access bond markets for affordable long term capital and are
working with the First Nation Finance Authority to leverage revenue streams for long term capital
needs. Funding is provided through the Atlantic Canada Opportunities Agency, Aboriginal Business
Canada, Indian and Northern Affairs Canada, and Department of Fisheries and Oceans. Ulnooweg
provides equity financing and business loans to Aboriginal Business. Ulnooweg recently launched an
online database of Aboriginal companies, and will promote their products and services to industry,
government, and other Aboriginal organizations and communities (Ulnooweg Development Group,
2011).

4.3.2. Community Ownership Models
Most First Nations have limited budgets that may not meet the basic needs of the community, let alone
allow for investment in renewable energy projects. Communities are usually dependent on government
support for the capital needed to participate in large ventures and often government support is tied to
leveraging an equal or proportional amount. This poses a challenge for those communities that have
limited ability to raise funds (Weis, 2008). The community wind energy ownership model in New
Brunswick may be an opportunity for community members to participate in renewable energy
development and to provide new sources of capital.
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4.3.3. Centre for Indigenous Environmental Resources
The Centre for Indigenous Environmental Resources assists First Nations in building sustainable
communities through sustainability planning, and provides an online database of renewable energy
information (Centre for Indigenous Environmental Resources, 2010).

4.4

Other Jurisdictions

4.4.1. Ontario - Ontario Power Authority Aboriginal Energy Partnerships Program
The Ontario Power Authority developed the Aboriginal Energy Partnerships Program to support First
Nations in the development of renewable energy. Under the program, OPA administers the following
(Ontario Power Authority, 2010):


Aboriginal Renewable Energy Fund – assists with initial project development costs;



Aboriginal Community Energy Plans – assists communities to identify and act on local
conservation and renewable energy opportunities; and



Aboriginal Renewable Energy Network – a web-based resource of information related to
conservation and renewable energy opportunities.

4.4.2. British Columbia
EcoTrust Canada, based in British Columbia, administers the First Nation Regeneration Fund. Eco Trust
Canada is a partnership between the Tale’awtxw Aboriginal Capital Corporation, Tribal Resources
Investment Corporation, and Ecotrust. The Fund finances Aboriginal equity stakes in renewable
energy projects (ecotrust Canada, 2010).

4.4.3. Manitoba
The FIRST PEOPLES Economic Growth Fund is joint initiative between the Government of Manitoba and
the Assembly of Manitoba Chiefs. The program identifies resource and energy investments as one of the
key focuses and the intent is to get First Nation ownership in resource projects. The key is leveraging
private/public sector funds for First Nations, and if you can get a good Power Purchase Agreement, you
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can go out and raise money in the market. This fund has $20 million for investments (First Peoples
Economic Growth Fund, 2008).

4.5

Other Tools

4.5.1. The RETScreen Clean Energy Project Analysis Software
Provided free-of-charge by the Government of Canada, this software allows decision-makers and
professionals to determine whether or not a proposed renewable energy, energy efficiency, or
cogeneration project is feasible. The technologies apply to both traditional and non-traditional sources
of clean energy as well as conventional energy sources and include energy efficiency (from large
industrial facilities to individual houses), heating and cooling (e.g. biomass, heat pumps, and solar
air/water heating), power (including renewables like solar, wind, wave, hydro, geothermal), and
combined heat and power (or cogeneration) (Natural Resources Canada, 2010).

4.5.2. Canada’s Clean Energy Portal
An information exchange and a link to a list of financing entities, funds, and mechanisms created to
support companies operating within Canada that show innovation and export of clean energy
technology. Information is also available for initiatives undertaken by First Nations and Aboriginal
organizations/associations involved in clean energy initiatives (Government of Canada, 2010).

4.5.3. NRCan’s Office of Energy Efficiency
Provides an online directory of energy efficiency and alternative energy programs in Canada that
provide technical assistance, training, financial incentives, etc., as well as information on grants and
incentives for which organizations and individuals may qualify (Natural Resources Canada, 2010) .

4.5.4. Smart Growth Canada Network
Provides Community Energy Planning guides for the preparation of long-term energy strategies,
technical developments in the field of renewable energy sources, and a template on how to hire a
consultant to develop a community energy plan (Smart Growth Canada Network, 2007).

42

4.6

Procurement Strategies/Policies

4.6.1. Procurement Strategy for Aboriginal Business
Indian and Northern Affairs Canada leads the Procurement Strategy for Aboriginal Business on behalf of
the Government of Canada. The strategy was launched to increase the number of Aboriginal businesses
participating in federal contracts. Contracts are awarded for services, including renewable energy
(Indian and Northern Affairs Canada , 2008).

4.6.2. Ulnooweg Development Group
Ulnooweg Development Group has launched an online Atlantic Aboriginal Business database to promote
Aboriginal businesses in the Atlantic region to industry, government, and other Aboriginal organizations
and communities (Ulnooweg Development Group, 2011).
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Chapter 5

Technology

Renewable energy can be generated from wind, small-scale hydro, solar, tidal/wave, biomass, biogas, or
geothermal, employing any number of technologies. Many are emerging technologies, and therefore,
people may not be familiar with how the technology is employed or how effective the technology could
be if implemented at the community level. Wind is the most common renewable energy technology and
is often what most people think about when considering renewable energy.

This chapter presents various types of technologies, and provides the reader with a brief overview of the
technology and how it might fit with the needs or capacity of the community.

5.1

Wind

Electricity generated from wind is the fastest growing renewable energy resource today. Where winds
are favourable, turbines are mounted individually or as “wind farms.” A wind speed of 7 meters per
second (m/s) or greater is considered the threshold for economically viable wind energy (New Brunswick
Department of Energy, 2010). There is considerable opportunity for wind in the Atlantic Provinces. The
Univeristy of Moncton and the Nova Scotia Community College’s Centre of Geographic Sciences, has
produced wind mapping to assist developers in identifying areas with siginificant wind potential
(Natural Resources Canada, 2009). The potential for offshore wind is significant, and Canmet Energy is
working with several developers to assess the potential of offshore wind sites. Although offshore wind is
more expensive to construct and operate than onshore wind, offshore wind sites have higher constant
wind speeds and lower wind turbulence (Natural Resources Canada, 2009).

There are numerous considerations that go into the selection of the technology that will be deployed at
any given site. Transportation considerations have to be taken into account. Turbines must fit on
standard over-the-road trailer dimensions of 4.1 m high by 2.6 m wide, and have a cargo weight of
approximately 42,000 lb (US Department of Energy, 2008). Any turbine dimension over 4.8 m high will
require special utility and law enforcement assistance to transport. Rail transportation limits the turbine
dimensions to 4.0 m high and 3.4 m wide (US Department of Energy, 2008). 80m towers are required for
1.5 - 2.0 MW turbine installations to maximize wind capture, but the number of cranes available to
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make the required lift of an 80m tower are limited, are difficult to transport, and require large crews.
Additionally, cranes that are required to operate in hilly terrain require expensive disassembly and travel
(US Department of Energy, 2008).

Figure 6 - Typical 80m 1.5 MW Turbine (Source: US Department of Energy, 2010)

5.1.1. Nova Scotia wind potential

A prudent estimate of the amount of electrical energy needed from renewable sources to meet the 25%
renewable energy target in Nova Scotia by 2015 is 3,250 gigawatt hours (GWh). 1,100 GWh of that total
is already available from pre-2001 renewable sources. An additional 600 GWh will likely be available
from new biomass sources. So, if the balance of the target was met through wind power alone, the
installed capacity would have to be sufficient to supply 1,550 GWh. 1,550 GWh requires 505 MW of
installed wind power. With 117 MW installed between 2001 and 2009, and a further 158 MW being
installed between 2010 and 2011, an additional 230 MW of installed wind power will need to be
constructed in the period 2012 – 2015 (SLR Consulting, 2010).

Wind power will need to be developed where transmission can handle the load, or does not trigger
uneconomic transmission upgrades. At this time, existing and committed wind farms utilize current
transmission facilities and no further transmission upgrades are required. However, adding more wind
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than what exists or is committed to in the Cape Breton and the Canso Strait area for example, which are
near their transfer limits, would require hundreds of millions in transmission upgrades to integrate
(Nova Scotia Department of Energy, 2008).

The figure below illustrates the wind potential at a height of 80m (Nova Scotia Wind Atlas, 2011). Wind
speeds of 7.01 m/s or greater (orange to red areas) are generally found along the coast, the Bras D’Or
Lakes, and the Cape Breton Highlands.
Nova Scotia Wind Resources Map at 80m

Figure 7 - Wind Resource Maps (Source: Nova Scotia Wind Atlas, 2011)

5.1.2. New Brunswick Wind Potential

According to a study prepared by the New Brunswick Department of Energy, the Province has
approximately 5,200 square km of land with wind resources of 7 m/s or greater – an economically viable
wind source with a theoretical potential to produce over 41,500 MW of electricity, roughly 10 times the
amount of electricity produced today (New Brunswick Department of Energy, 2010). NB Power has
identified five wind areas, described as having the highest wind potential in the Province: the Bay of
Fundy, Tantramar, Miramichi Bay, Acadie/Chaleur, and in-land NB (NB Power, 2008).
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NB Wind Areas

Figure 8 - NB Wind Areas (Source: NB Power, 2010)

Like Nova Scotia, the New Brunwick Department of Energy worked with the Univeristy of Moncton to
produce wind mapping of the Province to assist developers in identifying areas with siginificant wind
potential. Figure 9 illustrates the wind potential at a height of 80m. Areas with wind speeds of 7.01 m/s
or greater are typically along the coastal areas. New Brunswick leads Atlantic Canada in wind power
development, and now ranks fourth in Canada in terms of wind power production. TransAlta's Kent Hills
wind farm has a capacity of 96 MW, with another 54 MW expected to be operational by the end of
2010. The Caribou Hills wind farm, which was constructed by SUEZ Energy in northern New Brunswick, is
producing 99 MW of power. When the planned Lamèque Wind Power Project comes on stream, it will
produce an additional 46 MW, bringing the total wind capacity in the Province close to 300 MW (SLR
Consulting, 2010).
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New Brunswick Wind Resource Map at 80m

Figure 9 – New Brunswick Wind Resource at 80m (Source: M. Landry and Y. Gagnon, 2010)

5.1.3. Costs

For larger turbines, the installed costs are in the range of $800,000 for a 225kW, $900,000 for a 250kW,
and $1.0 - $1.2 million for a 330kW. Medium-sized machines (660kW - 800kW) have estimated prices at
approximately $1.75 - $2 million respectively. Installed cost for a 1.5 MW machine is estimated at $3 $3.25 million, and a 2 MW turbine can cost around $4.25 million (SLR Consulting, 2010). In 2008, the
cost to install a grid connected 10 MW project (5 turbines) was in the range of $21 to $25 million (Weis,
2008). The impact of wind speed on the total cost to produce wind energy /kWh for a 10 MW project is
as follows (Brothers, 2010):
Average wind speed

Cost of energy (/kWh)

6 m/s

$0.141

7 m/s

$0.103

8 m/s

$0.083

The University of Moncton studied the economic impact of a 100MW wind farm, which represented
$200 million in investment. During the construction phase, 225 person-years could be created, and 17
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person-years could be created during the operation and maintenance phase. Owners can expect to
accumulate over $200 million in profit over a 25-year life span of the project. Once carbon markets are
introduced, the profit is greater from the trading of carbon credits (Eco-efficiency Centre, 2003).

5.1.4.

First Nation Participation

A number of First Nations participated in wind resource assessments funded by the Department of
Indian and Northern Affairs several years ago. In July 2006, Frontier Power Systems installed a 50 meter
tower and collected and analyzed twelve months of meteorological data for the Chapel Island First
Nation. The wind speed extrapolated to 80m was 6.60 m/s (Frontier Power Systems, 2007), however,
according to the Canadian Wind Energy Atlas, the annual mean wind speed at 80m is 7.50 m/s (Canadian
Wind Energy Atlas, 2008). The wind tower was installed south of highway 104, behind the Band office
(see photo in community profile), which may not have been the ideal site to position the tower. The
winds are greater closer to the shores of the Bras d’Or Lakes.

In 2006, the Eskasoni Band Council signed a Power Purchase Agreement for Renewable Energy (PPA)
with NSPI. This agreement provided a rate of just over $0.065/kWh for the wind energy generated by
the turbines. The turbines would be owned by Eskasoni First Nation and installed on land above the
community (Power Purchase Agreement, 2006). The rate provided in the 2006 PPA will likely increase as
the project comes under the new COMFIT rules. The project is currently undergoing an environmental
assessment. Community members are expressing concern over watershed impacts from constructing
the road needed to get the turbine components and cranes to the site.

Membertou First Nation, in partnership with Grupo Guascor of Spain, intends to market a full range of
renewable energy equipment, including wind, designed for small rural and remote communities, with a
focus on First Nations in Canada and the United States (SLR Consulting, 2010). Madawaska, Indian
Island, and Woodstock First Nations in New Brunswick have filed Expressions of Interest (EOI) for 5 MW
each of the 25 MW set-aside for First Nation community projects. Indian Island is closest to completion.
Elsipogtog and Burnt Church First Nations have indicated they are interested in participating, but have
not filed EOIs as of the date of publication (Personal communication, 2011).
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5.1.4.1.

Ontario First Nation Experience

Henvey Inlet First Nation, in Ontario, has a controlling interest in Nigig Power Corporation. Nigig Power
submitted a feed-in-tariff (FIT) application to Ontario Power Authority (OPA) in June 2010 for a 300 MW
wind farm project. This application was made following two years of research, community consultations,
feasibility assessments, site analysis, and business planning. The project still required transmission
capacity assessments and environmental assessment, and financing needs to be finalized. The wind farm
is expected to be commercial by 2014. The application provides that OPA will purchase the wind energy
at a rate of $0.15/kWh for a 20-year period. The project could generate gross revenues of approximately
$150M per year, net revenues of approximately $50M per year, with Nigig’s share of net revenue in the
range of $15-35M per year. Initial net revenue is smaller but grows as debt is repaid (Henvey Inlet First
Nation, 2011).

The United Chiefs and Council of Mnidoo Mnising (Manitoulin Island) First Nations, in Ontario, are
partners in a joint venture between Mnidoo Mnising Power and Northland Power to develop a 72 MW
wind farm project in their traditional territory and are expected to qualify for a FIT agreement with OPA
(Northland Power, 2010).

5.2

Small- Scale Hydro

There are five main types of waterpower facilities (Ontario Ministry of Energy, 2010):
1. Run-of-river facility - uses the natural flows of the river;
2. Run-of-river with modified peaking – facility produces more electricity during periods of
high demand and saves water during periods of low demand for use at a later time;
3. Reservoir storage and cascade systems (peaking) – facility stores water during periods of
high flow to be used during low flow periods;
4. Pumped storage - facility pumps water from a lower reservoir to a higher reservoir
during off-peak periods and then releases it through the facility during peak periods;
and
5. Kinetic hydro – turbines in the water uses only the existing water flow and is used in
small scale projects such as cottages.
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Small-scale hydro facilities are typically run-of-river facilities and are either stand-alone or are connected
to the grid. Small hydro maps for Nova Scotia and New Brunswick can be accessed through the
International Small Hydro Atlas (International Small-Hydro Atlas, 2010). Small-scale hydropower is
generally referred to as projects from less than 100kW up to 10MW. Small scale systems capture the
energy in flowing water to produce electricity. Nova Scotia operates about 40 small hydro plants
supplying about ~9% of provincial capacity. New Brunswick also operates about 40 small hydro plants,
which contribute about 21% of the provincial capacity (International Small-Hydro Atlas, 2010).

5.2.3. Costs

Run-of-river facilities typically have a capital cost of $1,500-$6,000/kW installed (~$15,000,000 for a 6
MW project) and produce electricity at 5-20¢/kWh (Weis, 2008).

5.2.4. First Nation Participation

Tobique First Nation is adjacent to the 20 MW Tobique Narrows Generating Station built in 1953 (NB
Power, 2008). In 2009, the government of New Brunswick and Tobique First Nation signed a
Memorandum of Understanding providing the community with 5 MW of power generation per year,
royalties, electrical energy development, and training opportunities (New Brunswick Aboriginal Affairs,
2010). Many First Nations in both provinces are located on the shores of the major rivers and waterways
with the potential for small-scale hydro development. Tobique First Nation’s negotiated agreement
demonstrates the benefits that can be derived from this type of renewable energy resource
development.

5.2.5. Other First Nation Experience

Wabun Tribal Council, Ontario

Wabun Tribal Council, representing First Nations in northern Ontario, is involved in a 20 MW run-of-river
hydro facility, which has been in development for 6 years. In 2004, the Tribal Council went into
partnership with Hydromega, a private power producer. The environmental assessment regulatory
51

process was long, arduous, and costly. Finally in March 2010, the project was awarded a FIT contract.
Construction, originally slated to start in 2007, started in May 2010. Shawn Batiste, Executive Director of
Wabun Tribal Council, commented "that the days of developing without First Nations are over. First
Nations need to be in it for the long haul and have to be realistic. Use your influence; know that the
partner needs you" (Batise, 2010).

Taku River Tlingit First Nation, British Columbia

This example is used to illustrate the process, from conception to completion and operation, of a 2 MW
small-hydro project in British Columbia, and the challenges faced by the First Nation proponent
(Simpson, 2010).

In the late 1990’s, the Taku River Tlingit First Nation (TRTFN) worked with CESO to complete a prefeasibility study for a small hydro project on nearby Pine Creek and completed a strategic plan on how
to proceed in 2001. In 2002, the TRTFN approached BC Hydro who agreed to jointly conduct a
Community Energy Plan. The CEP, completed in 2003, consisted of an electricity demand assessment, a
20-year demand projection, energy efficiency recommendations, and full pre-feasibility studies of three
scenarios - wind, grid connection, or hydro.

In 2004, the TRTFN, proceeding with the small hydro project, applied for licensing and permitting from
the following departments, ministries, and agencies:


BC Ministries of Environment and Water Stewardship Division, Agriculture and Lands,
Transportation, Forests, Community Services, and Energy, Mines, and Petroleum Resources



Canadian Environmental Assessment Agency



Federal Departments of Fisheries and Oceans, Indian and Northern Affairs, Transport,
Environment, and Natural Resources



Atlin Advisory Planning Commission

The project went through extremely detailed environmental assessment studies and extensive reporting
requirements. The community had limited financial and human resources and faced high costs to bring
in technical expertise. They were faced with a lack of investment equity, and relied on in-kind equity to
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leverage financial resources and government assistance during development. Despite these challenges,
they still were able to proceed.

In 2005, TRTFN negotiated the Energy Purchase Agreement with BC Hydro. In early 2006, they submitted
their environmental assessment and received approvals and permits in mid-2006. Construction started
in 2006 and the project was operational by April 1, 2009.

Table 3: Lessons Learned - Atlin Hydro Project – Taku River Tlingit First Nation (Source: Simpson, 2010)
Process Lessons
Learned








Research and know the entire development process before you start;
Talk to regulators early and try to nail them down regarding your permitting requirements;
Talk to others who have done it and let them help you;
Even though you think you have hired the best, get a second opinion occasionally;
Continually double-check your important assumptions, they change as the project evolves;
Even good engineers miss important things that result in increased costs.

Financing Lessons
Learned




Look past the banks for long-term money;
Realize your lender will require ENORMOUS security and will own your project until the
loans are paid off;
The legal paperwork is complex and onerous;
Don’t forget about loan conversion and follow-up;
Find bridge financial early.




Capacity Lessons
Learned





With the right people, you can do much of the development work in-house, supervised by
professionals if need be;
Rather than hire a company to do it all, hire them to train your people to do the studies and
research;
This will help increase owner equity, provide local employment, and build HR capacity.





Be prepared for multi-year commitment of resources;
Need a community mandate so if leadership changes, you can continue uninterrupted;
Need a multi-year project champion.



Leadership Lessons
Learned
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5.3

Solar

The Sun irradiates the earth with the equivalent of 19 trillion tons of oil every year, and in 20 minutes
the amount of sun hitting the earth could power the planet for one year (The Pembina Institute, 2010).
Solar energy is either passive or active (Zahedi, 2010).

5.3.1.

Passive Solar

Passive solar is captured through the use of building design to absorb heat directly from the sun and
requires the integration of building design with energy efficiency measures (Nova Scotia Department of
Energy , 2008). Passive solar applications can include low-emissivity energy efficient windows to trap
more energy or the placement of ceramic floors to store energy (The Pembina Institute, 2010). Passive
solar can include such things as the simple design of homes, businesses, and community buildings with
the largest windows facing south to capture the free energy available, and the installation of awnings to
shade the sun in the summer months to reduce cooling costs (Weis, 2008). Passive solar energy can
reduce heating costs by up to 50%, and just positioning a home with south facing windows can reduce
heating costs by 5% (The Pembina Institute, 2010).

Figure 10 - Southern Exposure (Source: The Pembina Institute, 2011)

5.3.2. Active Solar

Active solar utilizes some type of application to capture and convert the energy. Solar energy
applications convert the light of the sun into energy to provide heat (solar thermal: hot air and water) or
electricity (solar photovoltaic’s). (Nova Scotia Department of Energy , 2008).
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5.3.3. Solar Thermal

Solar thermal is more suited to hot water heating and in-floor radiant distribution systems. Solar
thermal technology uses a solar collector to absorb the sun’s radiant energy and convert it to heat
(Natural Resources Canada, 2009). The Halifax Regional Municipality is offering a Community Solar
Program, where two solar thermal panels will cost approximately $4-5,000 installed with a payback
period of 5 to 10 years. The panels preheat water in hot water tanks which connect directly into the
pipes of the home (Halifax Regional Municipality, 2010). Conserve Nova Scotia indicates that a solar
water heater can provide 40-60% of domestic hot water needs. For comparison purposes, Conserve
Nova Scotia provides a Domestic Water Heating Fuel Cost Comparison, as of February 2011 (Table 4)
(Conserve Nova Scotia, 2008):

Table 4: Domestic Water Heating Fuel Cost Comparison (Adapted from Conserve Nova Scotia, 2008)
Fuel and Appliance

Typical household annual hot water costs
Two-person

Four-person

Six-person

(120 litres/day)

(240 litres/day)

(360 litres/day)

Electric water heater – old

$386

$772

$1,157

Electric water heater – new

$364

$729

$1,093

Natural gas - Stand alone high

$256

$512

$768

Oil – Stand alone water heater

$435

$870

$1,305

Propane - Stand alone water heater

$563

$1,126

$1,689

efficiency

To understand the solar thermal potential of a panel, Mi’kmaw Altnerative Energy in Whycocomagh, NS,
installs Cansolair RA 240 solar thermal air collectors, which are 2.514 square meter (m2) in size (see
Figure 11). This solar thermal technology is rated at 66% efficient, so it can convert 66% of the available
energy from the sun to heat. So, if the average insolation is 4.0 KWh/m2/day (or 4000 watts), a 2.514 m2
solar thermal panel should produce 10.056 KWh per day (or 10,056 watts), but at 66% efficiency, will
produce 6.637 KWh or 6637 watts per day. This 2.514 m2 solar panel will heat a 1,000 square foot home
for 3 to 8 hours a day depending on how long the sun is available (Johnson, 2011).
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Solar Thermal Collectors

Figure 11 – Solar Thermal Collector (Source: Mi’kmaw Alternative Energy, 2007)

Another solar technology is the solar wall air heater (see Figure 12), used mainly to heat ventilated air in
large open spaces in buildings or warehouses (The Pembina Institute, 2010). Solar wall technology is
relatively inexpensive for new construction, or retrofit, and can pay for itself in 1-3 years (Weis, 2008).

Figure 12 - Solar Wall (Source: The Pembina Institute, 2011)

5.3.4. Solar Photovoltaic (PV)

Solar photovoltaic (PV) technology possesses great untapped potential but it is an infant technology and
is currently the most expensive of any of the renewable electricity generation options. The Ontario feedin-tariff encourages the rooftop deployment of solar PV but understanding more about rooftop PV
potential, and solar potential, in general, is essential (Wiginton, 2010). Photovoltaic system technology
can be useful in off-grid applications such as small cottages and for powering such things as outdoor
lighting, and electronic devices (Nova Scotia Department of Energy , 2008). This technology is gaining
ground and considerable effort is being made to make the technology more affordable.
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Solar PV costs $9,000-$10,000/kW installed, with typical residential systems costing $30,000 for 3 kW,
producing electricity at a cost of ~ 65-80¢/kWh ( (Weis, 2008). Solar PV will qualify as a renewable
resource under the enhanced net metering program in Nova Scotia. While today’s costs of solar energy
are prohibitive, the industry is expected to become more competitive in the future (SLR Consulting,
2010).

To understand how much energy is produced by solar PV panels, we will use the same measurement we
used in the solar thermal panel example above, 4.0 KWh/m2/day. Solar PV technology can only convert
about 15% of the available energy to electricity. For example, a one square meter solar electric panel
should produce 4000 watts per day, but at 15% efficiency, will produce only 600 watts or 0.600 KWh of
electricity per day (Johnson, 2011). This would produce approximately 18 KWh per month or 216 KWh
per year. A top freezer post-1998 model 20-22 cubic ft. refrigerator uses 750 KWh per year to operate
(Nova Scotia Power, 2010).

5.4.

Nova Scotia Solar Resources

The Applied Geomatics Resource Group Centre of Geographic Sciences (COGS), through the Nova Scotia
Community College, prepared solar resource maps for the province which show the amount of solar
energy received on an optimally tilted surface in KWh/m2 (kilowatt hours per square meter). The two
examples below (Figure 13) show the significant variance in the solar resource from one year to the next
in this province (Applied Geomatics Research Group, 2010).
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July 2008

Average Insolation
KWh/m2/day
4.958 – 5.110
4.785 – 4.958
4.623 – 4.785
4.461 – 4.623
4.298 – 4.461
4.136 – 4.298
3.974 – 4.136

July 2009

3.811 – 3.974
3.649 – 3.811
3.487 – 3.649
3.324 – 3.487
3.163 – 3.324

Figure 13 - NS Solar Resources Maps (Source: Applied Geomatics Research Group, 2011)

Natural Resources Canada provides the solar resource potential data for each month and the entire year
for over 3500 municipalities in Canada (Natural Resources Canada, 2007), and data for each First Nation
is found in the Community Profiles (Appendix 6).
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5.5.

New Brunswick Solar Resources

Natural Resources Canada has prepared solar resource maps for the province of New Brunswick which
show the mean daily global insolation received on an optimally tilted surface in KWh/m2 (see Figure 14).

Figure 14 - NB Solar Resource (Source: Natural Resources Canada, 2007)

5.6.

First Nation Participation

Mi’kmaw Alternative Energy, based in Whycocomagh, Nova Scotia, is an Aboriginal-owned solar energy
business. In business since 2005, the company installs solar panels that cost $2,560 per panel and
weighs 95 lbs. One panel installed on a south facing wall or roof can heat a 1,000 square foot home for
up to 8 hours a day (Mi'kmaw Alternative Energy, 2007). Owner Karlena Sylliboy writes that “solar
energy is the most cost-effective way to enter the renewable energy field and having to spend less on
basic living expenses means greater economic prosperity.” Her company has expanded to include heat
pumps for water tanks and a drain water heat recovery pipe. Her future interests include incorporating
passive solar design and applications into on-reserve housing (Johnson, 2011).

59

5.4

Tidal/Wave

Tidal energy is produced from the rise and fall of the tides. Tidal technologies extract energy from the
movement of water through underwater tidal turbines (Natural Resources Canada, 2009). Wave energy
is produced from ocean surface water movement and energy extraction comes from the vertical or
horizontal movement of the waves (Natural Resources Canada, 2009).

According to the Final Report - Background Report for the Fundy Tidal Energy Strategic Environmental
Assessment (2008), the Electric Power Research Institute estimated the tidal resource power of the Bay
of Fundy to be approximately 2,450 MW (Jacques Whitford, 2008). On a single tide, 100 billion tonnes of
seawater flow into the Bay of Fundy – four times the combined flow of all freshwater rivers in the world
and tidal currents can reach 10 knots or 5.1 m/s (FORCE, 2010). Tidal energy can be harnessed using the
change in height of the tides or using the flow of the water (FORCE, 2010).

Fundy Ocean Research Centre for Energy (FORCE) was created by the turbine developers, industrial
partners, and the Government of Nova Scotia in 2009 and has a mandate to disseminate information, to
demonstrate that tidal energy extraction can be done responsibly, and to help shape an emerging
Canadian marine renewable energy industry (FORCE, 2010). In New Brunswick, Irving Oil was involved in
the tidal research project in the Bay of Fundy, but pulled out in June, 2010, concluding that there was
too much uncertainty around tidal technologies. The NB Department of Energy says it will continue to
monitor developments in Nova Scotia (CBC News, 2010). In September, 2009, the NS government
approved a Tidal Energy Demonstration Project and a deployment of three test turbines in the Minas
Passage. One of the test turbines deployed in the demonstration site had to be retrieved several months
later in 2010, after the device failed to send communication back to the developer. It was discovered
that the blades on the turbine had been damaged. A fourth developer was recently approved to test
their turbine design at the demonstration facility (FORCE, 2010).
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Figure 15 - Tidal Turbine (Source: Open Hydro, 2011)

A number of sites around the Bay of Fundy were identified for tidal development potential, both in Nova
Scotia and New Brunswick (Jacques Whitford, 2008). The map below shows those potential sites.

Figure 16 – Potential Tidal Development Sites in the Bay of Fundy. (Source: Jacques Whitford, 2008)
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5.4.1. Costs

A feed-in tariff will be offered for small-scale and large-scale projects and will likely be ~50 cents/kWh
(SLR Consulting, 2010).

5.4.2. First Nation Participation

The Nova Scotia Mi’kmaq Renewable Energy Strategy will define how the First Nations in that province
intend to be engaged in the future development of marine energy. However, as stated previously, New
Brunswick is not involved in tidal development after Irving Oil pulled out of the tidal research project in
the Bay of Fundy, and has said it will continue to monitor developments. Several First Nations in New
Brunswick have expressed concern that Nova Scotia is approaching tidal development in the Bay of
Fundy as if only Nova Scotia First Nations will be impacted. First Nations in New Brunswick also have
fishing licences that are potentially impacted by this development as well.

5.5

Biofuel

The National Research Council Institute for Marine Biosciences located in Halifax, Nova Scotia,
undertake initiatives that address sustainable energy, environment, and rural revitalization. One of the
research programs currently underway is focused on the production of renewable fuels from microalgae
biomass. Researchers are focused on producing lipids (plant oils) from microalgae that can be burnt.
Algae have high productivity and can be grown in non-potable wastewater, rich in nitrogen. Research is
ongoing to assess the viability of this as a renewable energy source, and the project is at the stage of
deployment of a demonstration-scale algae cultivation system in Nova Scotia. Commercialization may be
about 10 years away (O'Leary & Hogan, 2010).
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5.6

Biomass

5.6.1. Nova Scotia

In Forests – The roots of sustainable Prosperity in Nova Scotia, the term biomass is used to describe the
branches and tops that are normally left in a stemwood-only harvest, together with trees that are
otherwise unmerchantable due to size or species (Smith 2010). The total forested hectares (ha) in Nova
Scotia are 4,226,563 hectares. There is an average of 73.16 oven dry tonnes/ha of above-ground
biomass of all living merchantable trees over all of Nova Scotia (Townsend, 2009). The Canadian
Bioenergy Association, in their submission to the Nova Scotia Renewable Energy Consultations in late
2009, approximated the available biomass for future development to be 3.5 million tonne/year,
available to replace imported fossil fuel (Eco-Efficiency Centre, 2010). In the Renewable Energy Plan, it is
estimated that there is approximately 750,000 dry tonnes of new forest biomass that could be
sustainably harvested to generate electricity for the 2015 targets (Nova Scotia Department of Energy,
2008).

In Nova Scotia, biomass production could be licensed to ensure the continuing wood supply for quality
timber and wood fibre for a variety of products. As many rural communities in Nova Scotia depend on
jobs and economic prosperity provided by sawmills and the pulp and paper industry, biomass
production should only be advanced when there is assurance that primary productivity potential of soils
and the sustainability of rural forest communities are not compromised (Drysdale, 2010). In Nova Scotia,
biomass guidelines under the Code of Forest Practices would be mandatory on Crown lands and are
recommended for private lands. Biomass harvest, tracked through the Registry of Buyers System, needs
to be incorporated into calculations of sustainable wood supply (Porter, 2009).

On October 14, 2010, the Nova Scotia Utility and Review Board (UARB) approved a 25-year 60MW
power purchase agreement for biomass-based renewable energy between NewPage Port Hawkesbury
Corp. and Strait Bio-Gen Ltd., and Nova Scotia Power Incorporated (NSPI) (Nova Scotia Utility and
Review Board, 2008).
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Figure 17 - NS Power (Point Tupper) and New Page. (Source: D. Campbell, 2010)

Several additional biomass power projects have been submitted to the NSUARB: Cape Breton
Renewable Energy Inc. has proposed a 15 MW stand-alone biomass fuel facility to be located in Sydney;
and, Northern Pulp Nova Scotia Corp. proposes to replace its existing biomass facility with a 48 MW cogenerating plant at its Abercrombie Point mill, to use a combined biomass and liquid biofuel source such
as soy-ban or the rapeseed plant.

5.6.2.

New Brunswick

The Government of New Brunswick Crown Land Forest Biomass Policy allows biomass harvesting from
Crown lands. However, the government recognizes that further study is needed to understand the
impacts of removing forest biomass, and the University of New Brunswick has developed a model to
examine those impacts which will be integrated into the 2012 forest management planning process
(New Brunswick Natural Resources, 2011). New Brunswick defines biomass as “all above-ground
components of a tree and includes residual tree tops, branches, foliage, non-merchantable woody stems
of trees and shrubs, pre-existing dead woody material and flail chipping residue” (New Brunswick
Natural Resources, 2011).

In June, 2010, the government allocated 1,276,000 cubic metres of biomass, enough to displace 200
million litres of oil, to eight companies, most of which plan to use the biomass in cogeneration facilities
to produce energy for their own use, and to sell excess energy back to the grid (New Brunswick Natural
Resources, 2011). First Nations were not part of that allocation.
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5.6.3.

Biomass as a Fuel

Biomass is seen as a clean renewable energy source that can be burned to produce heat and/or
electricity (combustion) as is being implemented by NewPage Port Hawkesbury Corp. and Strait Bio-Gen
Ltd., or it can be heated in an oxygen-starved environment to produce a synthetic gas (syngas) which
can be condensed and used as a liquid fuel (Natural Resources Canada, 2009). Biomass fuel is also
available in the form of wood pellets (sawdust from sawmills is compressed into cylindrical pellets 6–8
mm in diameter) are burned in domestic or commercial boilers. Pellets can be used in stoves, fireplaces,
furnaces and boilers in residential and commercial applications. The moisture content is substantially
lower than raw biomass (4-8% vs. 20-60%), and the density is much higher (40 lbs. per cubic foot vs. 1025 lbs. in raw material) therefore, making pellets easier to transport and store (Pellet Fuels Institute,
2011).

Figure 18 - Wood Pellets (Source: Wood Pellet Association, 2011)

One tonne of pellets is equal to 500 litres of heating oil, but is much cheaper than heating oil.
Production in Eastern Canada is still relatively low with production at 50,000 to 100,000 tonnes annually
(Wood Pellet Association of Canada, 2010). Bruce McCallum, Vice-President, Canadian Bioenergy
Association, was quoted as saying that in the Atlantic Region “we’ve increased production, but most of it
is shipped to Europe. This is a growing industry ... and there is lots of room for growth (Power, 2010).
The Pellet Fuels Institute provides data to compare the costs of pellet fuel against the costs of other
home heating fuels (Table 5).
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Table 5: Comparison Costs of Home Heating Fuels (Adapted from Pellets Fuels Institute, 2011)
Fuel Type

Cost per unit

Amount

Wood Pellets

Cost per ton

Fuel Oil

Cost per gallon

$3.58

Electricity

Cost per kWh

$0.12

Natural Gas

Cost per therm

$1.39

LP Gas/Propane

Cost per gallon

$2.83

Hardwood (air dried)

Cost per cord

$200.00

Coal

Cost per ton

$250.00

$245.00

Transportation fuels add to the costs of the energy produced from biomass, therefore, it is
recommended that biomass facilities be located near biomass sources, no further than 80 km apart
(Eco-Efficiency Centre, 2003). Biomass power plants have a capital cost of $2,500 - $3,500/kW installed
(~ $25 million for 8 MW), will require 6,500-9,000 tonnes of biomass per year per MW installed, and will
produce electricity at 5-9¢/kWh (Weis, 2008).

5.6.4.

First Nation Participation

The Supreme Court of Canada cases, R. V. SAPPIER and R. V. GRAY, established that aboriginals have a
right to harvest wood for domestic use, in these cases to build houses and furniture and for community
firewood. McEvoy wrote in 2007 that "domestic use" should not be considered the sole use permitted
under an existing Aboriginal right to harvest wood. Other non-commercial uses remain to be claimed
and proven (McEvoy, 2007). The right to gather the remnants (biomass) of harvested wood for personal
use, and the non-commercial production of the remnants into pellets, could be one of those uses.

5.7

Biogas

Biogas methane is produced by fermenting organic materials such as manure, agricultural wastes, food
processing by-products, and forest residues, through a process called anaerobic digestion (Last, 2007).
Biomass is fed into a large digester, and methane producing bacteria convert the organic materials
under airless conditions to energy-rich biogas. The gas can be used for all the same purposes that
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natural gas is used, such as heat or power (Last, 2007). The heated moisture from the anaerobic process
can be used in “combined heat-power” technologies, and can be piped to heat homes and nearby
businesses (Last, 2007).

Anaerobic digestion is also the best way to use the locked-in energy of municipal organic solid waste
(MSW) which is rapidly compostable by the methane producing bacteria. It is estimated that 40-60% of
MSW is organic in nature and can be converted to biogas methane (Last, 2007). Biogas production can
be used in several applications in addition to MSW, including municipal wastewater treatment facilities,
and the food and beverage industry (Natural Resources Canada, 2009).

Figure 19 - Anaerobic Digester (Source: Renewable Energy Association, 2009)

A recent study conducted by the Sustainable Development Commission of Scotland looked at the
potential energy from waste to provide for electricity and heat using direct combustion technology and
anaerobic digestion (Sustainable Development Commission, 2010). Direct combustion involves
incineration of waste on a fluidized bed or grate with energy recovery from steam boilers (Sustainable
Development Commission, 2010). Anaerobic digestion, as explained above, produces a methane rich
biogas which can be burned in boilers to raise heat (Sustainable Development Commission, 2010).
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5.7.1. First Nation Participation

Pangnirtung

The Hamlet of Pangnirtung, Baffin Island, Nunavut, is undergoing an assessment of pursuing a
gasification system as a means of managing municipal waste. Heat from the gasification process will be
used to heat some community buildings. The system is expected to be in place by the fall of 2011
(Municipality of Pangnirtung, 2011).

Oujé-Bougoumou Crees

Oujé-Bougoumou, in northern Quebec, a community of 650, installed district heating using biomass for
heat and hot water for their entire village. It is relatively inexpensive, replaces conventional sources of
fuel for heat, creates local employment, and dollars stay in the community (Wapachee, 2010). The
community pays $50/green ton from the local mills. The heat is distributed using hot water as the
energy transfer medium through underground pipes to all of the buildings (Ouje-Bougoumou, 2011).

Table 6: Cost Comparison Before/After District Heating (Adapted from Oujé-Bougoumou, 2011)
Fuel source

Wood

2008/09 (Percentage of
budget spent on)
Total dollars spent before
DH
After DH installed
(Percentage of budget spent
on)
Total dollars spent after DH

Oil

Total

60%

40%

100%

$140,000

$450,000

$590,000

85%

15%

100%

$203,000

$160,000

$363,000

Figure 20 - Heating Plant Oujé-Bougoumou (Source: Oujé-Bougoumou, 2011)
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In this community, leadership recognized the long-term and comprehensive benefits potentially
available to the entire community. Although initially more expensive than just installing baseboard
heaters or oil-burning furnaces, over the long-term the economic return included community
development, employment generation, positive impacts on their local housing program, and long-term
generation of income for the community. Sustainable development, using local energy sources
combined with community-owned energy generating capacity keeps energy dollars within the
community, which in turn can generate further economic spin-offs, and contributes to overall selfsufficiency (Ouje-Bougoumou, 2011).

5.8

Geothermal/Geo-Exchange Systems

The Centre for Energy (Centre for Energy, 2002) defines geothermal energy as the energy that is
available in the ground and rocks beneath the Earth’s crust. The temperature increases by 3° C per 100
metres (Canadian Geothermal Energy Association, 2010). Devices can extract heat from a space to cool
it and dissipated it into the Earth or can extract heat from the Earth and pump it into a space to heat it
(Centre for Energy, 2002). Geothermal energy can be used to produce both heat and electricity
(Canadian Geothermal Energy Association, 2010).

Figure 21 - Earth's Energy (Source: Earth Energy Society of Canada, 2007)
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Geoexchange systems have been referred to as earth energy systems or geothermal heat pump systems
(Canadian GeoExchange Coalition, 2004). The technology is an alternative to traditional heating and
cooling systems which uses the relatively constant temperature of the ground to regulate the
temperature of a home or building. These systems move heat from the ground to the home or building
for heating - and in the opposite direction for cooling (See Figure 22). The systems can reduce heating
and cooling costs up to 65% but the upfront costs are high compared to gas or electric heat (The
Pembina Institute, 2010). Table 8 provides a comparison of this energy source to other energy sources.

Figure 22 – Geothermal Heating and Cooling (Source: GeoExchange, 2011)

The American Association of Petroleum Geologists has mapped the geothermal potential of North
America and the New Brunswick Department of Energy has published the map showing the modest
geothermal potential of the region in the New Brunswick Developer’s Guide to Renewable Energy
(Figure 23) (New Brunswick Department of Energy, 2010).
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Figure 23 - Geothermal Potential (Source: New Brunswick Department of Energy, 2010)

5.6.1. Nova Scotia

The Federally Sentenced Women’s Facility in Truro is a 41,300 square foot (sq.ft.) facility that uses
geothermal technology to heat and cool the air and to heat the water. The cost of the system was
$247,600. The annual building energy costs went from $1.22/sq.ft. to $1.02/sq.ft., and the estimated
simple payback of the ground source heat pump system over a conventional system is 9.3 years
(Canadian GeoExchange Coalition, 2004).

The underground coal mines in Cape Breton hold enormous geothermal resources. The flooded mine
shafts under Glace Bay, Dominion, and Reserve Mines are filled with 250 billion litres of heated water at
12ºC which could heat and cool every building and home in these three towns (Canadian Geothermal
Energy Association, 2010). It is envisioned that in the future there will be efforts to access the
geothermal energy around the towns of Sydney Mines, Florence, and New Waterford (Figure 24). A
manufacturer in Springhill, NS, uses the 18º C water in an underground coal mine to heat and cool their
facility, saving $45,000 per year in energy costs (Canadian Geothermal Energy Association, 2010).
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Figure 24 - Underground Coal Mine Geothermal Potential in Cape Breton. (Source: Mapquest, 2011)

5.9

Cogeneration Systems/Combined Heat-Power

Conventional power generating plants waste significant heat energy in production. Combined heatpower (CHP), also known as cogeneration, is a highly efficient energy supply which uses the by-product
of power generation – waste heat – for space heating. In the United Kingdom (UK), CHP is commonly
found in hotels, hospitals, leisure centres, and other smaller community buildings and, in northern
European countries, CHP is widely used to provide heat to district or community heating schemes (Lee,
2010).

Micro-CHP, or domestic scale CHP, is an emerging technology (below 5KW). Micro-CHP units act like a
condensing boiler when required to supply the heating needs to a household, but they also
simultaneously generate electricity as part of the same process. Micro-CHP units are more energy
efficient when compared to the conventional means of supplying domestic heating and electricity, via
boilers and power stations respectively (DEFRA, 2007). A company in Sweden, (Compower) is testing an
externally fired gas turbine system which is run by biogas derived from biomass (wood, agricultural
wastes or municipal wastes). They are also developing the same system to use wood pellets. This is a
modular unit for providing heat and electricity to a household, allowing for any extra energy produced
to be sold onto the grid. The system is designed to sit in a basement with electrical and thermal outputs
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rated at 7 and 17 kW respectively. It may be commercially available this year (Eco-Efficiency Centre,
2003).
5.9.1. CHP producing waste-to-energy facilities (WEF)

In Sheffield, England, a CHP unit supplies 140 city buildings with heat (120,000 MWh) from a waste to
energy facility (Lee, 2010). District heating (DH) infrastructure in the UK has been estimated to cost
approximately $1.5 million (CAD) per mile, and approximately $7,900 per home, and is considered
economically viable in areas that have a consistent heat demand for about 7 months of the year (Lee,
2010).

Figure 25 – Combined Heat-Power Concept (Source: Lee, 2010)

A CHP facility with an 80t waste capacity will produce between 6 – 9MW of energy. These facilities are
efficient at providing DH, however, they are expensive (Stiles, 2010). A CHP system capital costs are
dependent on fuel type, technology and pipe distances ( (Weis, 2008). Examples of waste available for
CHP/cogeneration might be construction debris, cardboard, paper, some commercial/residential waste,
organics, leaf, yard and garden waste, or clean wood (Nova Scotia Environment, 2010).
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Figure 26 – District Heating Underground Piping System (Source: Lee, 2010)

5.9.2. Nova Scotia

Nova Scotia is divided into seven municipal solid-waste resource management regions. The tipping fee
(cost to deliver waste) at the Otter Lake Waste Processing and Disposal Facility is $115/tonne and
$75/tonne at the Colchester Balefill Facility (Nova Scotia Environment, 2010).

5.9.3. New Brunswick

New Brunswick is divided into 13 districts. COGERNO, which serves the Edmundston area, charges
$55/tonne for commercial/residential waste, $15/tonne for wood. The Fredericton Regional Solid waste
Commission charges $69/tonne for commercial/residential waste, and $32/tonne for segregated
construction and demolition waste (New Brunswick Environment, 2010).

5.10

Net-metering

In 2010, amendments were made under the Electricity Act ordering Nova Scotia Power Inc. (NSPI) to
enhance its net-metering program to allow producers to increase their energy generation from 100
kilowatts to 1 MW to offset their energy costs. Independent business and homeowners who produce
renewable electricity will get credit for the excess power that is fed into the grid against the cost of what
they use. A special meter measures electricity flow in two directions (Nova Scotia Department of Energy,
2008). NSPI will work with customers to ensure their generation is sized to meet their annual
consumption needs. Allocation is subject to distribution level capacity constraints within a distribution
zone (substation feeder without involving transmission assets) and there is no guarantee that capacity
will be available wherever and whenever requested by a customer. The distribution system cannot be
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used for free, nor can NSPI forfeit their fixed costs, so they will evaluate the implications of distribution
related cost recovery to its customers (Nova Scotia Utility and Review Board, 2011).

A property management company in Nova Scotia employs two wind turbines at one of its properties and
is expecting to produce up to 125,000 kilowatt hours of electricity per year to power the water
treatment plant, water treatment facility and street lighting. The new net-metering limits will allow the
property manager to install further turbines to offset their consumption and reduce their power bill
(Killam Properties , 2009). Projects up to one megawatt (MW) and connected to multiple meters within
a single distribution zone will be eligible to use two-way meters, with annual excess power to be
purchased at retail rates (SLR Consulting, 2010).

5.11

Comparative Costs – All Technology

A recent study in the UK on the willingness-to-pay for electricity from micro-generation technologies
including solar thermal and PV, micro-wind, biomass boilers and pellet stoves, and heat pumps
concluded that while renewable energy is valued by homeowners, the value is not sufficient enough for
homeowners to cover the costs of the technology in relation to the energy savings (Willis, 2010). For
example, these are the costs for the technology:

Table 7: Costs for Installed Technology (Source Willis, 2010)
11 kWh direct (grid) electric heating equipment

£2,000

11 kWh biomass boiler

£10,801

11 kWh ground source heat pump

£10,281

11 kWh air source heat pump

£8,545

2 kWh Solar PV unit

£10,638

1 kWh micro-wind unit

£4,998

2 kWh Solar hot water unit

£3,904

Owens (2006) presented a comparative cost of all renewable energy technology. Although the
comparison was based on European data and technology, and costs were presented in euro cents per
kilowatt hour (kWh), the data has been converted to US dollar for illustrative purposes only (Table 8).
This data provides a good indication of the current costs of various types of technology in comparison to
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another, and indicates the trend in costs for beyond 2020. It reveals some promising trends in costs,
especially for solar thermal and PV (Owen, 2006).
Table 8: Europe - Cost of traditional and renewable energy technologies and expected trends (Euro
cents converted to US cents) (Adapted from Owen, 2006)
Energy Source

Coal

Technology

Current Costs of delivered

Expected future costs

energy (in cents/kWh)

beyond 2020 (in cents/kWh)

Grid supply (generation only)

4–7

Capital costs decline but may
be offset by fossil fuel price
increases

Nuclear

5-8

4-7

17-25

5-14

71-113

11

Electricity

3-14

1-11

Heat

1- 7

1-7

Wind

Onshore

4-7

3-4

Marine

Tidal stream

11-21

11-21

Wave

11-28

7-10

7-21

5-14

1-7

1-7

4-13

3-6

6-14

4-14

Solar

Thermal (annual insolation of
2

2500 kWh/m )
PV annual insolation of 1000
2

kWh/m )
Geothermal

Biomass

Electricity
Heat

Biofuel

Ethanol

Hydro – Small scale

5.12

New Technologies and Building Design

There are new technologies or designs that should be considered when trying to save on energy costs,
or use energy more efficiently. These include approaches such as building homes with thermal energy
storage, installing south-facing windows in homes, planting trees around a building to reduce cooling
loads, using smart windows that adjust opacity to light or temperature differences, installing sensors
which dim or automatically turn off lights, window shades which adjust position in accordance with the
angle of the sun's rays, and solar powered cooling systems (Han, Han, Jeon, Lim, & Kim, 2010).
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Chapter 6

Integrating Community Energy Solutions

Throughout Canada, communities are identifying opportunities to improve energy performance. Natural
Resources Canada, through the Office of Energy Efficiency, provides guidance to communities to identify
opportunities through energy supply and distribution, housing, waste management, and other energy
saving measures. Integrated Community Energy Solutions (ICES) (Natural Resources Canada, 2009)
concepts were developed initially to assist governments in achieving energy efficiency and climate
change goals, however, ICES incorporates the concept that you treat the built environment of a
community as a system and take a new approach to zoning, policy, and investment decisions to create
opportunity to implement the ICES concepts (Natural Resources Canada, 2009).

ICES involves developing a plan that treats each sector of the community as a system and create
synergies to maximize potential and performance within each of those sectors (Natural Resources
Canada, 2009):

1) Energy Supply and Distribution - connect energy users with the best energy source,
combining on-site renewable sources and interconnection with grid distribution systems
(heat recovery, local renewable energy resource potential, district energy systems, thermal
storage;
2) Housing and buildings connected with appropriate energy sources, energy efficiency,
strategic integration of active and passive renewable energy technologies, optimized design
for connection to local micro grids and low-exergy community energy systems that use
waste heat and renewables;
3) Industry/Businesses are energy consumers, energy producers and suppliers of waste heat,
can supply organic waste opportunity, heat recovery;
4) Local Community Services can exploit opportunities for energy efficiency, heat recovery and
efficient energy production, efficient infrastructure such as street lighting; pumping and
treatment of water and sewage; waste management, including waste minimization;
increased recycling; and energy production from both organic and residual waste. Another
key element is efficient local government operations (e.g. buildings, fleets, snow removal);
5) Land Use and Community Form - street patterns and shapes, population densities,
community design and building types.
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First Nations should take the ICES concept and apply this concept to their communities. For example, a
First Nation could integrate their community energy sector, from energy supply and consumption to
energy efficiency measures, with their waste management programs, their housing programs, and the
commercial development and land use decisions. Developing a governance framework that integrates
clean energy solutions with energy efficiency from the planning, design, building, and operation of First
Nation communities, can lead to economic, environment and social benefits (Natural Resources Canada,
2009). Reducing the amount of money spent on energy consumption logically should lead to more
money staying in the community and lead to more money to raise the capacity of and grow the
community (Natural Resources Canada, 2007).

It is important to remember that managing energy does not mean that there has to be a negative
impact on the individuals who live in your community, rather, it should be approached as an opportunity
to create autonomy for the community, by having more income remain within the community (Natural
Resources Canada, 2007). A model community might ideally use on-site renewable energy, utilize
district heating with CHP technology, adopt net-metering, might orient buildings, including homes, for
maximum exposure to sun, and plant trees on the south sides of structures to provide a natural shade in
the summer months (Natural Resources Canada, 2009).

INAC has adopted sustainable development principles for decisions that impact present and future
generations, which include considering the economic viability, social implications and environmental
values in decision-making, policy, and program development, and the engagement of interested
communities in the planning and implementing of federal programs (Indian and Northern Affairs, 2008).
Comprehensive Community Planning (CCP) is a tool to build healthy and sustainable communities that
can improve quality of life, and is the framework for integrating land, natural resources and
environmental decisions with social, economic, and governance elements of a community (Indian and
Northern Affairs, 2010).

INAC is in the process of revitalizing community planning in the Atlantic Region (Personal Conversation,
2010). This is an ideal opportunity to take the ICES concept and integrate Community Energy Plans
within Comprehensive Community Plans.
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6.1

ICES Applications

In Dartmouth, NS, developers of the Alderney Landing office buildings integrated a system which uses
the cold seawater of Halifax Harbour, coupled with cold storage in the rock mass underground, to cool
the complex. A Geo-Energy Vault (figure 27) is on-site that allows visitors to see and learn about the
otherwise hidden system (Natural Resources Canada, 2009).

Figure 27 - Solar Thermal and Cool Water Systems (Source: Natural Resources Canada, 2011)

The community of Oujé-Bougoumou, in northern Quebec, utilizes district heating to provide village-wide
heating to efficient homes and buildings using wood waste (biomass) as the fuel source and hot water as
the energy transfer medium. This technology forms part of the ongoing community revitalization and
self-sufficiency efforts (Natural Resources Canada, 2009). Charlottetown, PEI, uses sawmill waste and
municipal solid waste to heat more than 80 buildings and to generate electricity. Mole Hill, Vancouver
uses building energy retrofits with individual ground-source heat pumps for their affordable housing
projects (Natural Resources Canada, 2009).

6.2

Community Energy Planning

Although it is not the intent of this report to explain how a Community Energy Plan is developed, it is
important to briefly explain why it is important to consider the development of a CEP as either part of a
comprehensive community planning exercise, or as a stand-alone process.

In 2007, Natural Resources Canada developed a guide that provides the user with tools to understand of
the role of energy within the community, where the energy originates, and how best to supply and use
it. This guide can be accessed at http://www.smartgrowth.ca/research/cep/CEP-SGCN.pdf. Developing
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a CEP can take from 6 months to 2 years to develop, depending on the size of the community (Natural
Resources Canada, 2007).

In November, 2007, Halifax Regional Municipality (HRM) released its’ Community Energy Plan (CEP)
which addressed sustainability, planning, and energy issues (Halifax Regional Municipality, 2010). The
plan guides the HRM as it implements a vision of how to meet the energy needs of its community with
cleaner, less polluting, and renewable energy sources, coupled with energy efficiency measures. The
plan integrates land use, site planning, building design, retrofits, infrastructure design, operations and
maintenance, and the development of renewable energy sources (Halifax Regional Municipality, 2010).
The goals include improved energy efficient buildings, energy efficient land use and site planning,
increased energy security through a diversified energy supply, an educated community, and a
demonstration of strong leadership (Halifax Regional Municipality, 2010).

The following are just a few examples of actions that have been taken, or are planned, by HRM to
implement the CEP (Halifax Regional Municipality, 2010):

o

Energy efficiency requirements and environmental design (i.e. LEED) for new building;

o

Retrofit existing buildings for energy efficiency improvements and use of renewable energy
technologies;

o

Develop programs to increase energy efficiency and reduce consumption in residential
sector;

o

Look at waste heat, heat recovery processes, district heat and cooling opportunities;

o

Engage in community visioning exercises to include energy considerations;

o

Eco-procurement policies;

o

Anaerobic digester for processing organic waste;

o

Community engagement and education;

The Pembina Institute has been working with Aboriginal communities on community energy baseline
assessments to assess where energy is used in the community, to determine the environmental and
economic costs, to recommend the energy and costs savings opportunities, and the energy supply
options that might exist in the community, all intended to provide the foundation for energy planning to
pursue renewable energy and energy efficiency projects (Weis, 2008). Compiling baseline data is
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important because it is an accurate tool to identify areas of concern and opportunity, provides a basis
for assessing potential actions, and provides the basis for measuring for success (Weis, 2008).

The Union of Nova Scotia Indians has started a process to assist the seven-member First Nations in
developing long-term strategic plans. A sustainable future must be part of that process. First Nations can
continue to build low/medium quality homes that will have high heating costs (average 30% of lowincome spent on energy costs) or construct energy efficient homes that employ RE technologies that will
save costs over time and create local economic benefit (Natural Resources Canada, 2007).
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Chapter 7

Employment and Education

The average age in an Aboriginal community is much lower than that in a non-Aboriginal community.
The median age of the Aboriginal population, according to the Statistics Canada data collected in 2006
(Human Resources and Skills Development Canada, 2010), was 27 years of age, 13 years lower than the
median age of non-Aboriginals, and the population is growing at a faster rate than the non-Aboriginal
population. The Aboriginal population growth rate from 2001 to 2006 was 20.1% compared to the nonAboriginal population growth rate of approximately 4.9% for the same period. The Aboriginal population
growth rate for the 10-year period (1996 – 2006) was 44.9% compared to 8.4% for the non-Aboriginal
population (Statistics Canada, 2010). Using the projected growth rate, as determined by Statistics
Canada, the populations of the First Nation communities will more than double within 20 years.

7.1

Employment

The unemployment rate for the general population 15 years and over in Nova Scotia is 9.4%, and 9.3%
for New Brunswick (Statistics Canada, 2011). The unemployment rate for Aboriginal people 15 years and
over in Nova Scotia is 15.4%, and for New Brunswick is 20.8% (Statistics Canada, 2010). The implications
for the rate of population growth in First Nation communities, coupled with the median age of the
population and the high unemployment rates, makes planning all the more urgent. Over $350 billion has
been identified in major resource and energy development in or near Aboriginal communities
throughout Canada (Canada Forum, 2010). For these projects to succeed, industry should be tapping
into the underutilized Aboriginal populations.

7.1.2. Opportunities in Renewal Energy Sector

To understand how opportunities in renewable energy may benefit First Nations in terms of
employment, it is important to understand the growth rate in this sector, and the kinds of emerging
opportunities that will be available. In the United States, the clean-job growth rate from 1998 to 2007
was 9.1% compared to a 3.7% overall job growth rate for the same period (Pew Charitable Trusts, 2009).
Some of the kinds of jobs generated by the renewable energy sector include electricians, electrical/
chemical/ mechanical/ thermal engineers and technicians, plumbers, heating/air conditioning mechanics
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and installers, energy auditors, researchers, environmental consultants, geologists, and vocational
trainers. Increasing renewable energy use and implementing efficiency measures could account for 10
percent of total new job growth in the United States (Pew Charitable Trusts, 2009).

Private investors are well aware of this growth potential. In 2008, $5.9 billion in private investment—15
percent of global venture capital investments—went to U.S. businesses in the clean energy economy
(Claussen, 2009). Engel and Kammen (Engel & Kammen, 2009) report that the renewable energy sector
generates more jobs per unit of energy delivered than the fossil fuel-based sector. The wind industry
generates more job years per gigawatt hour (1 gigawatt = 1000 megawatts) than the coal, nuclear
power, or gas industries. The biomass, geothermal, and solar thermal generate more jobs per gigawatt
hour than wind (Engel & Kammen, 2009). Among the common technologies, solar photovoltaic (PV)
creates the most jobs per unit of electricity output (Wei, 2010).
Table 9: Based on technology, total job created per gigawatt hour (GWh) (Adapted from Engel and
Kammen, 2009)
Total Job-Years per GWh
Technology
Biomass
Geothermal
Solar PV
Solar Thermal
Wind
Carbon Capture & Storage
Nuclear
Coal
Natural Gas
Energy Efficiency

0.22
0.25
0.91
0.27
0.17
0.18
0.15
0.11
0.11
0.38

Employing a scenario approach to estimate job growth from the clean energy sector in the United States
from 2009 to 2030, Wei (2010) found that all non-fossil fuel technologies created more jobs per unit of
energy than coal and natural gas. Clean energy is a driver for job creation through continual innovation
in technology. Additionally, as many of the jobs generated in renewable energy involve construction and
installation, the jobs remain local in nature (Wei, 2010).

The Nova Scotia Department of Energy Report, Energy Opportunities and Competitiveness Study (2010),
estimates that there will be over 4,000 person-years of employment created by the wind projects
installed up to the year of 2020, and over the estimated life span of those assets. The deployment of 55
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2 MW tidal turbines by 2020 would create 340 person-years, while the service and maintenance over
the life-span of the tidal turbines would add another 550 person-years.

7.1.3. Relevant Community Training Needs

As part of the research process, a survey was conducted to assess how familiar Native Employment
Officer’s were with the technology or job opportunities in the emergent field of renewable energy. Only
20% of the NEO’s surveyed were somewhat familiar with job or training opportunities in this field.
However, if they were to predict what employment would be important or relevant to their community
needs in the future, they identified that training in wind, hydro, solar PV, solar thermal, tidal, and
biomass, would be most important and relevant (Figure 28). None of the respondents to the survey
were aware of any community members currently employed in the renewable energy field.

Training Relevant to Community Need
73%
33%

47%
20%

27%

13%

7%

0%

0%

13%

Figure 28 - Training Identified by Community as Relevant to Needs (Source: D. Campbell, 2011)

Based on the survey results, it is apparent that NEO's would benefit from becoming more familiar with
training and employment opportunities in the renewable energy field. With the high unemployment
rates that First Nations face, it would seem that this is the perfect opportunity to be engaging with this
industry to find a way to work together to meet each other’s needs, especially as wind or marine
renewable energy opportunities are expected to be significant over the next few decades. Information
must be targeted to the specific individuals within the First Nations that have a role in employment and
training, and linkages must be made to include these individuals in discussions with industry and
government.

84

7.2

Education

ECO Canada, an industry-led environmental human resource non-profit agency, is a source of
information for environmental careers, and provides resources and research on the latest
environmental employment trends. It is one of 30 sector councils established with federal funding to
bring together workers with employers, educators, and government to address human resource
challenges. ECO Canada provides career profiles by professional stream, online educational planning
tools such as the listing on all environmental education programs across Canada, and provides the only
environmental certification program in Canada (ECO Canada, 2011). ECO Canada has developed a
module called Aboriginal EnviroCareers for students and educators to learn about more than 60
environmental careers and provides guidance on the educational requirements for entering these career
fields (ECO Canada, 2010).

Building Environmental Aboriginal Human Resources (BEAHR) was established by ECO Canada and the
Aboriginal Human Resource Council in 2001, and works with Aboriginal educators, students, and
employers. BEAHR offers several programs for those who may be interested in information on career
development, such as teachers, and students who may be interested in doing educational planning
(BEAHR Traning Programs, 2011).

Mi’kmaw Kina’matnewey (MK), the Nova Scotia Mi'kmaq Education Authority, through their
Performance Measurement Coordinator, have implemented a Student Information System (SIS) which
can track and report on K-12 student achievement, programme enrolment, and graduation expectations
for those students attending on-reserve federally funded schools. A Career Planning module is under
development that is targeted towards the needs of students in grades 9 – 12. A Guidance Counsellor or
mentor helps the student navigate through questions designed to assist the student in choosing a career
path, and determine what education path will lead them to their career path goals. The module will also
be able to identify job growth areas and future potential for employment which should assist the
student in making decisions about their future (Peters, 2011).

Although SIS tracks data for those students enrolled in on-reserve schools in grades K-12, that tracking
ends once the student leaves the MK school system. There is currently another module under
development that tracks Mi'kmaq students who are funded by their Bands to attend post-secondary
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educational institutions (Peters, 2011). Within this system, MK will be able to monitor enrolment in
post-secondary programs of study using standard PSE Institute Codes, Program Codes, and Area of Study
Codes (Table 10). This system is already able to readily identify students who are on a track for careers
in the renewable energy sector.

Table 10 – Nova Scotia Mi'kmaq Student Post-Secondary Education Enrolment (Source: Peters, 2011)
PSE
Institute
Code

School Name

Program
Code

Area
of
Study

Degree Sought

Current
Year of
Enrolme
nt

Degree
Length

1120111

Acadia

S005

U62

B of Science

2

2

1121211

Cape Breton Univ.

S005

U54

BBA

2

2

1121211

Cape Breton University

S005

U53

BACS

2

1

1121211

Cape Breton University

S005

U53

BSc

2

4

1120411

Dalhousie

S005

U62

Masters in Environmental Science

3

1

1120811

Dalhousie

S005

U56

ENGINEERING

2

1

1120411

Dalhousie University

S005

U58

BSc

2

3

1120411

Dalhousie University

S005

U59

LLB

2

1

2120100

NSCC-Institute of Technology

S005

C06

Mechanical Engineering Technology Diploma

1352011

Ryerson University

S005

U53

Bachelor of Science

2

2

1120911

Saint Mary's University

S005

U53

BSc

2

2

1130411

St. Thomas University

S005

U53

BSc

2

4

1120811

St.Francis Xavier University

S005

U53

Bachelor of Science

2

2

1590111

University of British Columbia

S005

U58

Bachelor of Science

2

2

1470111

University of Saskatchewan

S005

U58

Master in Science

3

5

1

The opportunity to link the data managed through the MK PSE Enrolment tool to the Aboriginal
EnviroCareers module administered by ECO Canada could potentially link renewable energy employers
to First Nation graduates. Connecting First Nation Directors of Education, Native Employment and
Training Officers, and Economic Development Officers through to potential employers with a system
that builds on the MK tool and Eco Canada’s data, could have tremendous potential for increasing
student retention rates, by giving students the knowledge that their skills will be valuable, and that
there are real job prospects, mentorship, internships, and apprenticeship opportunities. And, an
expanded module could be a significant tool as First Nations build capacity or involvement in the
renewable energy sector. Peters anticipates that future models might track students, post graduation, in
terms of their success in finding employment in their respective fields (Peters, 2011).
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The Unama’ki Economic Benefits Office (UEBO) is an excellent model of a collaborative approach to
employment and education. Initially formed by the five Cape Breton First Nations to maximize the
economic opportunities from the Sydney Tar Ponds and other major construction projects happening on
the Island, UEBO has expanded its efforts to environment and energy sustainability (Unama'ki Economic
Benefits Office, 2011). Recognizing how little the First Nations benefitted from the industrial and mining
activities in the 1900’s, UEBO is positioned to ensure that community members are educated and
trained to actively participate and benefit from the future development in the area.

However, the survey conducted for this research project indicate that the First Nations educators will
need the opportunity to become more familiar with fields of study in the environmental and energy
sustainability fields (Figure29). 100% of the respondents replied that they were not familiar with the
fields of study that would lead to employment in this area.

Familiarity with Renewable Energy Fields of Study
100%
80%
60%
40%
20%
0%

Figure 29 - Educators Familiarity with Renewable Energy Fields of Study (Source: D. Campbell, 2011)

The current focus of UEBO’s efforts are on the coal reserves under the coastline of Cape Breton, claimed
to be the sixth largest coal reserve in the world (Unama'ki Economic Benefits Office, 2011). UEBO has
partnered with Cape Breton University’s Centre for Sustainability and have recently hired Aboriginal
staff to work in research. UEBO and the Centre actively seek to engage more Aboriginal youth in
sciences and engineering. UEBO has partnered with EMERA Utility Services and NewPage Paper Mill in
Port Hawkesbury to help these companies meet their need for a skilled workforce, recognizing the
opportunity to capitalize on the unique First Nation demographic to meet Nova Scotia’s growing
shortage of skilled workers. Nova Scotia Community College has been contracted to deliver an
87

environmental monitoring training program developed by BEAHR and ECO Canada, and continued
partnership in environmental training is anticipated (Unama'ki Economic Benefits Office, 2011).

The September 2010 Report on the University System in Nova Scotia (O'Neill, 2010), indicates that all NS
universities will face declining enrolments of 11,000 in the 17-29 year age group over the next five years,
and by another 31,000 in the subsequent 15 years. The declining post-secondary enrolment presents
opportunities for First Nations who are facing a growing population, especially in this same
demographic. The UEBO model could be expanded to focus on increasing participation of First Nation
students in undergraduate and graduate programmes at University’s throughout the region.
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Chapter 8

Energy Efficiency and Conservation Programming

An average Nova Scotia Power customer with non-electric heat, consumes about 500-750 kWh of
energy per month (Eco-Efficiency Centre, 2003). Many First Nation homes utilize electric heat and use
electric hot water tanks, adding to their total energy usage per month. Figure30 illustrates that
approximately 60% of residential energy costs go towards space and domestic water heating. To reduce
home energy costs, communication or awareness programs can be developed which educate the First
Nation consumer on how to use energy more efficiently and to conserve where possible. This
programming can lead to cost-savings for First Nation families paying their own home energy costs, and
Band adminstrations offsetting energy costs for those in need.

Home Energy Costs
Annual Costs/Home $2,881
$1,412
$770

$615
$84

Appliances
and Lighting

Space
Heating

Domestic
Water
Heating

Cooking

Figure 30 - Home Energy Costs (Source: Weis, 2008)

First Nations face a particular challenge in developing energy efficiency or conservation programming.
These programs are generally targeted towards homeowners paying their own energy bills. In a majority
of First Nations in Nova Scotia and New Brunswick, homes are not owned by the Band member. Many
members are considered low-income or are dependent on social assistance. These members typically
have their residential energy bills paid by the Band offices from social assistance budgets, or from Band
revenue.

With rising energy costs, funds are increasingly insufficient to meet the needs of the community and are
putting an added strain on budgets that are already inadequate. Energy efficiency and conservation
programs not only benefit homeowners, but could also benefit the Band administrations by targeting
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those members who do not have control over their housing arrangements. These members should not
be prevented from participating in energy efficiency and conservation programs.

As mentioned previously, Efficiency Nova Scotia has been mandated to manage the use of electricity in
the Province through the demand-side management program currently operated by Nova Scotia Power
(NSPI) and to deliver energy efficiency and conservation programs (Nova Scotia Power, 2011). Funding
for the program is provided through a levy imposed on every electricity consumer in the province at
approximately $4.00/month or 3.3% of the consumer’s monthly bill, including First Nation consumers.
First Nations may look into accessing funding proportional to the size of their communities to support
the development and implementation of programming for their respective communities (Nova Scotia
Power, 2011).

Conducting energy assessments to develop a community energy profile could be the first step in this
process. Developing First Nation energy management plans would lay out the roadmap for the kind of
programming needed. First Nations might work with Canada Mortgage and Housing Corporation, which
provides ministerial guarantees for on-reserve housing mortgages, to support the cost of conducting a
cost-benefit analysis of building new homes to EnergGuide ratings.
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Chapter 9

Partnership Opportunities

The mission of the Nova Scotia Department of Energy is “to deliver maximum economic, social, and
environmental benefits from the energy sector by creating partnerships with government, industry, and
local communities in developing, establishing and managing the Province’s energy policies” (Nova Scotia
Department of Energy , 2008). The Nova Scotia Renewable Electricity Plan outlines the plan to move
away from carbon-based electrical generation to greener, local sources and a provincial commitment to
generate 25% of its’ electricity from renewable electricity by 2015 and 40% by 2020 (Nova Scotia
Department of Energy, 2008). NSPI, which provides 95% of the generation, transmission, and
distribution of electricity in Nova Scotia, relies heavily on generation facilities dependent on imported
coal, and is faced with the multiple challenge of limited access to electricity sources outside of the
Province, renewable technology in its development stage, and costly and uncertain petroleum
exploration (Huskilson, 2009).

To deal with these challenges, NSPI recognizes that opportunities exist in wind, tidal, and biomass,
burning cleaner natural gas, and making the consumer more efficient and conservation-minded. To that
end, NSPI supports small-scale renewable energy opportunities, ocean energy, renewable thermal
research, green-grid options (expansion, interconnection), net-metering, smart meter pilots, and cogeneration. Externally, it is in early discussions to secure a potential renewable energy supply from the
Lower Churchill Falls Hydroelectric project (Huskilson, 2009).

NB Power is working closely to build capacity of government, industry, municipalities, First Nations and
community groups to participate in renewable energy opportunities. Renewable energy is the
cornerstone of NB energy policy. The Electricity from Renewable Resources Regulation is the current
energy policy in NB, and directs that the standard service supplier shall obtain electricity in an amount
not less than 10% by 2016 from renewable sources. This can come from an approved generation facility
which generates alternative-use, biogas-fuelled, biomass-fuelled, solar-powered, water-powered, or
wind-powered electricity (New Brunswick Department of Justice, 2010).

Emera and NB Power have sponsored several large Canada Energy Forums for the Energy Council of
Canada which brings together government, industry, First Nations, investors, and the community, and
both companies participate in Energy Forums within their respective provinces.
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9.1

Private Sector Partnerships

Proponents of renewable energy see promising niche opportunities in smaller onshore wind, solar
thermal, geothermal, biomass (including wood pellet manufacturing), and offshore wind. Fabrication,
installation, and service and maintenance opportunities for onshore wind and tidal alone are estimated
to be in the range of $750M (SLR Consulting, 2010). First Nations are identified as target markets, as are
retail chains, industrial parks, and the developing world (SLR Consulting, 2010). If First Nations are
targeted as markets for renewable energy, there is the opportunity for First Nations to control that
market participation. Large commercial manufacturing for tidal development is not yet established
anywhere and Canada’s wind power market alone is expected to grow from 2,372 MW in 2008, to
approximately 12,000 MW by 2016 (SLR Consulting, 2010). First Nations need to be looking at potential
economic opportunity in this sector.

However, the potential partnership opportunities to exploit the growing renewable energy markets
cannot be adequately addressed in this paper, and should be the focus of further study.

Example of Private Partnership

Membertou's partnership with Grupo Guascor includes plans to market a range of technologies
designed for small rural and remote communities, such as smaller wind and biomass (wood pellet) units
in the 0.5 to 2.5 MW range (SLR Consulting, 2010). They are targeting the southwest United States to
market solar PV farms, which employ industrial large-scale High Concentration Solar Photovoltaic
Systems, a technology developed by Grupo Guascor. This joint-venture business partnership brings
together a First Nation business with a company that is a noted pioneer in sustainable development with
a proven record in corporate social responsibility (Membertou First Nation, 2011).
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9.2

Government/Industry Partnerships

The Nova Scotia Government may assist the business community, including First Nation businesses, to
take advantage of renewable energy opportunities locally, regionally, nationally, and internationally,
with an initial emphasis on onshore wind and tidal. The government may also support the development
of a database of local companies that provide goods and services related to renewable energy systems
for subscribers to COMFIT and Net metering programs (SLR Consulting, 2010).

The New Brunswick Government and NB Power are members of the Atlantica Centre for Energy, an
industry association dedicated to the sustainable growth and development of the energy sector, which
serves as the bridge between corporations and communities. The New Brunswick Department of Energy
predicts future investment of up to $675 million in wind power, $10-$100 million in tidal energy, and
$200-$900 million in biofuels, solar and other new technologies (Atlantica Centre for Energy, 2010). First
Nations in New Brunswick want to be ready to participate and need to actively engage with the industry
association that brings all of the renewable energy players together.

9.3

Community Partnerships

Community partnerships, or cooperative ownership models, are becoming increasingly common in
Canada, especially following the wide success in European countries such as Denmark, Germany,
Sweden, and the United Kingdom (Bolinger 2001). Half of German wind capacity (worth nearly $20
billion) is developed by landowners and small investors (Gipe 2007). The cooperative wind energy
movement in Europe has been the driving force behind the success of the industry, and could similarly
boost development in this region (New Brunswick Department of Energy , 2010).
For example, in Denmark, 20% of the electricity supply comes from wind. 150,000 families are part of a
community cooperative or own the turbines themselves. Minnesota’s Juhl Wind is an established leader
in community-based wind power development and management. Community-based wind projects
provide economic development and keep jobs in the community (Wheeler, 2010).

In 2006, the National Renewable Energy Laboratory in the United States compared community wind to
“absentee” projects and determined that construction employment effects can be 1.1 to 1.3 times
higher, and operations-period impacts 1.1 to 2.8 times higher, for community wind projects. Policies
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prioritizing higher levels of community ownership are likely to result in greater economic development
impacts (Wheeler, 2010).

The District of Timiskaming, in Northeastern Ontario, is developing the Timiskaming Economic Renewal
Initiative, a citizen-led initiative, which will lead to biomass facilities at the community and household
scale projected. It is being run by a community owned non-profit energy utility to create economic
stimulus, energy security, and environmental sustainability for the district. The capital investment is $4.4
million is expected to be paid off in 3-4 years, after which energy costs are targeted to be reduced by
75% and revenues will be re-invested in the development of renewable energy opportunities (EcoEfficiency Centre, 2003).
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Chapter 10

Scenario Approach

Often the first step in the process of scenario analysis is a futures workshop where participants
brainstorm a few scenarios (Greig, Pawley, Duinker, 2002). Future methods can be quantitative or
qualitative, and include any one or combination of the following – environmental scanning or
monitoring, quantitative trend extrapolation or analysis, simulation modeling using mathematical
relationships, GIS for manipulating spatial data, cross impact analysis or matrices, expert opinion, and
scenario building (Greig, Pawley, Duinker, 2002). Participants have options to consider as the future
unfolds and can adjust accordingly (Greig, Pawley, Duinker, 2002).

Scenario approach is particularly valuable for eliciting a range of responses to different contexts using
realistic scenarios (Bryman & Teevan, 2005). Much like the scenario development approach in the
Renewable Energy Stakeholder Consultation process enacted in Nova Scotia in 2009, it is proposed that
First Nations (as an Atlantic collective, provincial collective, or community collective) use a scenario
approach to evaluate the social, economic, and environmental costs and benefits of alternative
renewable energy pathways. The use of scenario development is a good strategic management and
organization tool which can facilitate critical thinking, generate insight into plausible alternatives, and
expand the thinking of what is possible (Ghanadan, 2005). A scenario approach can demonstrate the
extent of strategic flexibility (Eastern Interconnection Planning Collaborative, 2010). Long-term horizons
are essential for decisions that may involve different or new ways of thinking (de Jouvenel, 2000), as the
emerging field of renewable energy will require.

Scenario development looks at the current reality, looks at various paths on a time scale, and goes
through a “if this, then that” process, building possible futures in an exploratory way (de Jouvenel,
2000). The final image is not more important than the paths leading to it, and the exercise is not
intended to dictate what decision-makers should do, rather, it unveils the uncertainty, risks,
opportunities and challenges that might be faced and could be considered as decisions are formulated
(de Jouvenel, 2000). First Nations are all too aware of the pitfalls of a reactive decision-making process,
and know that when a problem is urgent, there is often little room to manoeuvre. Without anticipation,
there is no freedom to make a proactive, strategic decision, and decision-making becomes “putting out
fires” (de Jouvenel, 2000).
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The Nova Scotia Renewable Energy Stakeholder Consultation process employed a scenario development
process to address the question of a social consensus on the options under consideration by the
Province to reach the goal of 25% of renewable energy supply by 2015 and 40% by 2020 (Adams &
Wheeler, 2009). This process provided for the consideration of the societal, political, technological and
regulatory opportunities and constraints that would need to be identified and addressed for effective
capital investment (Adams & Wheeler, 2009). Scenario development allows for consideration of risk and
implications, but also allows for the consideration of mitigation measures for negative impacts of
scenarios (Adams & Wheeler, 2009). Scenario development helps quantify such things as costs, energy
savings, technology applicability, and policy changes or decisions that need to be made in the context of
each scenario (Ghanadan, 2005).

The Eastern Interconnection Planning Collaborative, a coalition of regional Planning Authorities
representing the entire eastern North American interconnection, models the impact on grid connection
of various policy options. The Collaborative employs a Scenario Planning Working Group in its work
which is comprised of non-governmental organizations, end users, transmission owners and developers,
generation owners and developers, suppliers, and government. It also employs a Modelling Working
Group to evaluate numerous macroeconomic futures, which is comprised of the same actors (Eastern
Interconnection Planning Collaborative, 2010).

Figure 31 - Eastern Interconnection (Source: EIPC, 2010)
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10. 1

Sample Scenario Exercises

The following examples are intended only as a demonstration of how a scenario approach might be used
by First Nations to evaluate the social, economic, and environmental costs and benefits of alternative
renewable energy pathways. This process can unveil opportunities and challenges that might otherwise
be overlooked or can build social consensus for options under consideration. It allows consideration of
regulatory opportunities and constraints, or risks and implications to the First Nation. Millbrook is being
used for the first scenario for illustrative purposes only, as it may mirror the circumstances of many
urban Nova Scotia or New Brunswick First Nations. Future First Nation is a hypothetical community used
to illustrate the cumulative effect of rising energy costs, growing populations, stagnant unemployment,
and growing deficit situations.

10.1.1

Scenario 1 – Millbrook First Nation

Millbrook First Nation is ideally situated adjacent to the Town of Truro along Highway 102, a major
transportation route connecting Halifax to Highway 104. It has a total population of just over 1,400
individuals. Of that, approximately 800 members live on-reserve (INAC, 2010). Millbrook is a very stable
community. With a strong emphasis on economic development over the past 25 years, this community
is self-sufficient and contributes to the local economies of Truro and Colchester County (Millbrook,
2010).

Millbrook First Nation has stable, long-serving political leadership, who are trusted by the community,
and have a proven track record for the decisions that they make. The Truro Power Centre currently
employs over 800 people (Millbrook, 2010), nearly double the available working population of the First
Nation. With a total population of 1,400 and only approximately 480 members of working age, Millbrook
reaches out to surrounding communities to offer employment. Indian Brook First Nation, which is
located nearby, is a potential work force with a working population of over 700 individuals (Statistics
Canada, 2010).

Millbrook First Nation is a member of the Colchester Regional Development Agency (CoRDA) along with
nine other nearby villages and towns that have a combined population of 51,000 (CoRDA, 2008). As part
of the regional CoRDA, members have committed that the area will be the innovative hub of Atlantic
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Canada, are committed to resourcefulness, to value, to protect and preserve the natural environment,
and to work together as one (CoRDA, 2008). A long-serving Millbrook Band Councillor is on the Board of
Directors of CoRDA and also serves as the Economic Development Officer for the First Nation.
CoRDA is a member of the Excellence in Manufacturing Consortium (EMC), and in 2008, members
identified energy cost, energy management strategies, energy conservation, alternative sources, and
technology as their top priorities (EMC, 2010). EMC has undertaken an energy initiative to provide
manufacturers with training in sustainable energy planning, market data and intelligence, training and
coaching, auditing, and leading-edge energy management strategies (EMC, 2010).

CoRDA’s Regional Economic Plan (2008) identified regional strengths as including a reputation of
clean/green, the entrepreneurial spirit of Millbrook, and caring competent leadership (CoRDA, 2008).
CoRDA’s Progress Report (2010) identified that the enhancement of the cooperation among business
parks and an examination of alternative energy sources were good indicators of progress (CoRDA, 2008).
CoRDA is committed to ensuring that local industry is informed about the alternative energy solutions
(wind, solar, tidal, biomass, and biofuels) available in their own back yard (CoRDA, 2008), and in the
2010-15 Regional Economic Plan, have committed to growing the alternative energy sector, to continue
promoting eco-industrial parks, to make it the norm for companies to have environmental audits and
established carbon footprint goals, and to promoting the region as the centre of excellence in
alternative energy (CoRDA, 2008). In 2010, CoRDA identified that it wishes to enter into discussions on
joint project opportunities with Millbrook (CoRDA, 2008).

Millbrook has access to the resources of the Nova Scotia Agricultural College, an internationally known
teaching and research institute, located on the outskirts of Truro. This institute focuses on such areas as
innovative waste management, aquaculture, greenhouse horticulture, organic agriculture, biomass
conversion and biofuels, composting, and resource and waste management (NSAC, 2010). Opportunities
for partnerships with this institution are possible. Millbrook First Nation is also close to other industrial
parks in the area, and is close to large manufacturing and government services such as the new hospital.
Potential collaborations might include such opportunities as district heating or green procurement
policies.
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Advantages of doing business with Millbrook First Nation (Truro Power Centre, 2010) include:


No Nova Scotia Business Occupancy Tax (BOT);



Area tax rate is established by the First Nation Band and can be lower than municipal
rates in the Town of Truro and Colchester County;



Business hours are not regulated by the Province;



The Band makes planning and approval decisions with efficiency, therefore Millbrook
has the flexibility within their by-law authority, planning, and zoning to accommodate
specific development needs.;



Businesses can lease the land, a building or both; and



Band has access to funding and training opportunities unique to Aboriginal business.

Millbrook First Nation has an established business park and residential area which provides an
opportunity to look at the potential of converting household waste, food from restaurants, commercial
and industrial waste, and organic effluents from the aquaculture facility, to biomass for production of
renewable energy through anaerobic digestion or gasification processes (Jones, 2009). The process
would produce energy that could power facilities within the business park, perhaps at a lower rate than
purchasing power off the grid – another marketing advantage for the park. Any excess energy
production could be then used to power residential areas within the community, making this an
economic benefit to the residents and provide an incentive to homeowners to participate in the
program.

One of the advantages which might make the Truro Power Centre more attractive than other industrial
parks in the Truro area is the access that a First Nation has to funding for economic development,
renewable energy, innovation, and capacity building, that might make partnering with the community
more viable. For example:

1. Indian and Northern Affairs:

a. Integrating Energy Efficiency/Renewable Energy Technologies into Infrastructure
Projects (INAC, 2009A) - This program provides funding to Band Councils who
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integrate energy efficiency or renewable energy technologies into community
infrastructure programs;
b. First Nation Infrastructure Fund (INAC, 2009B) - This program provides funding to
improve the quality of life and the environment for First Nation communities by
assisting First Nations improve and increase public infrastructure on reserves. Solid
waste management projects that divert waste are eligible as are sustainable energy
systems for facilities, which could include biomass, combined heat-power, and
district heating; and
c. Large Energy Projects (INAC, 2009B) - Funding is provided for energy-related
activities, strategies for addressing the use and provision of energy, implementation
of renewable energy and alternative energy technologies, and projects that include
key partners, such as provincial/territorial governments, educational institutions,
professional or industrial associations, non-governmental organizations, or the
private sector.

2.

ecoAction Canada (ECO, 2010) - The ecoENERGY for Aboriginal and Northern Communities
program provided funding for community energy planning and management, renewable
energy and energy efficiency projects, capacity building, and training;

3. Atlantic Canada Opportunities Agency (ACOA, 2010) Atlantic Innovation Fund - Although not
targeted to Aboriginal communities, the Atlantic Innovation Fund encourages the
development of emerging clusters, such as aquaculture, renewable and clean energy; and
4. Ulnooweg Development Group, Inc. (Ulnooweg, 2010) - Provides loans to Aboriginal
businesses for acquisition or expansion needs.

Opportunities for development of an eco-industrial network or the establishment of an eco-industrial
region are valid directions for collaborative work. Partnerships between business, government,
educational and research institutes, and others in the region can focus on innovative waste
management, biomass conversion and biofuels, composting, and resource and waste management, as
part of a larger network. Eco-industrial networking is defined as “developing new local and regional
business relationships between the private sector, government and educational institutions in order to
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use new and existing energy, material, water, human and infrastructure resources to improve
production efficiency, investment competitiveness, community and ecosystem health" (Hudson, 2009).

10.1.2.

Scenario 2 – Future First Nation

This scenario is used to illustrate the impacts that current population growth rates and budget
constraints will have on a First Nation if they do not proactively plan for the impacts of rising energy
costs. It is also used to illustrate how a First Nation can approach investment in renewable energy
knowing their investment is offsetting growing budget pressures of future energy costs.

The following assumptions are made to construct this scenario (Table 11):



According to INAC data, the annual population growth rate is approximately 4%, or 20%
every 5 years, and shows no sign of abating in the near future;



The federal government has capped First Nation budgets at 2% annually, with no
projected change in the near future;



The unemployment rate for Aboriginal people 15 years and over is 20.8% and is not
expected to change (Statistics Canada, 2010);



Future First Nation has 1,200 members, with 300 on-reserve households (4 members
per household);



Continued joblessness and poverty mean that the Band is paying the energy costs for
35% of the households. The Band has adopted a policy which provides that the
administration will pay the energy costs of all senior citizens in the community bringing
the total number of households for which the Band pays energy costs to 40%. This is not
expected to change;



Electricity rates continue to rise at 25% every five years (or 4% per year) and fuel costs
continue to rise at a rate of 30% every five years (or 6% every year); and



The budget for electricity bills and oil is at $100,000 each.
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Table 11: Future First Nation Projected Energy Costs (Source: D. Campbell, 2011)
Year
Population
# households
# households band
pays energy costs
Budget – electrical
heat (capped at
2%/yr)
Actual – electrical
heat (based on 25%
increase every 5
years)
Electricity Deficit
Budget – oil (capped
at 2%/yr)
Actual – oil (based on
30% increase every
five years)
Oil Deficit

Accumulating
Electricity and
Oil Deficit

2010

2015

2020

2025

2030

1,200
300

1,440
360

1,728
432

2,074
518

2,489
622

120

144

173

207

249

$100,000

+10%

$110,000

+10%

$121,000

+10%

$133,100

+10%

$146,410

(+25%)

$125,000

(+25%)

$156,250

(+25%)

$195,313

(+25
%)

$244,141

-$15,000
$100,000

-$35,250

-$62,213

-$97,731

+10%

$110,000

+10%

$121,000

+10%

$133,100

+10%

$146,410

(+30%)

$130,000

(+30%)

$169,000

(+30%)

$219,700

(+30
%)

$285,610

-$20,000

-$48,000

-$86,600

-$139,200

-$35,750

-$119,000

-$267,813

-$504,744

Under those assumptions, this scenario means that Future First Nation is projected to have a deficit of
$504,744 within a 20-year period, just from paying home energy costs alone. This scenario development
exercise allows Future First Nation to see the implications of business as usual. The community could
make the necessary decisions to invest in renewable energy technology, and the cost-savings alone
might be sufficient to pay off the investment over the same period of time.
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Chapter 11

Recommendations

This research report has provided an overview of an emerging renewable energy sector. Government
policy is in its formative stage, government funding programs are changing constantly, renewable
energy technology is new and unfamiliar to many, and information can be overwhelming. First Nations
in Nova Scotia and New Brunswick want more information. These recommendations are made based on
the best available current information. As this sector evolves, so must the information that is made
available to First Nations. Subsequently, these recommendations will change to reflect the evolving
needs of the communities. To that end, this report and the recommendations provided, should be
viewed as a Research Primer - an introduction to renewable energy.

Recommendation # 1: Comprehensive community and energy planning utilizing a scenario-based
approach.
A sustainable Comprehensive Community Planning (CCP) exercise is essential for building healthy and
vibrant communities (Indian and Northern Affairs, 2010). A process which integrates community energy
planning with the land use and infrastructure planning process needs to be adequately supported and
resourced by government, knowing the unique demographic pressures that are facing First Nation
communities. Working with partners such as the Canadian Executive Services Organization (CESO), First
Nations can work towards developing Community Energy Plans, which could produce electricity demand
assessments, a long-term demand projections, and energy efficiency recommendations.

Making scenario development part of that process would allow a First Nations to evaluate the social,
economic, and environmental costs and benefits of various alternative renewable energy pathways, in
the process, identifying the opportunities and challenges of pursuing one direction over another, such as
whether to pursue wind or tidal energy, hydro or solar PV, or to conduct a long-term assessment of grid
connection issues for community growth projections.
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Recommendation # 2: Community Energy Strategy
To properly include social impacts considerations and provide an opportunity for citizen engagement,
the community must be engaged in and commit to the development of a community energy strategy
which outlines the future as the community sees it. In this way, the community can ensure that local
community needs are met prior to proceeding to commercial generation.

Recommendation # 3: Aboriginal Renewable Energy Business Development Forums
It is recommended that Atlantic Policy Congress (APC) advocate for support to host a local renewable
energy forum targeted to First Nations, like the annual Powering up Aboriginal Energy Conference, put
on by Canada Forum in Toronto. This forum brings together First Nations with venture capitalists,
investment bankers and advisors, energy industry analysts, environmental lawyers and consultants
specializing in renewable energy, project managers, government, and industry. The annual Nova Scotia
Energy Research and Development Forum is another model for bringing together academics and
researchers, government, industry, and proponents to talk about energy development. Government
officials talk about policy developments and often make announcements at these Forums. For instance,
the Nova Scotia Department of Energy announced that the Mi’kmaq had been funded to develop a
Renewable Energy Strategy at the last Nova Scotia Energy Research and Development Forum.

Recommendation #4: Funding
So many of the provincial and federal funding programs are ending or are no longer available. First
Nations are facing particular challenges in accessing the financing necessary to pursue renewable energy
development opportunities and depend on the government funding, particularly that funding made
available through programs administered by INAC. APC needs to advocate for the continued funding of
programs that assist First Nations in developing renewable energy opportunities. In Ontario, First
Nations can access funding provided through the Ontario Power Authority. OPA has developed the
Aboriginal Energy Partnerships Program to support First Nations in the development of renewable
energy, and administers several program to assist them developing energy plans, with project
development costs, and with networking. APC could work with the Provinces to require NS Power Inc.,
as part of their regulatory approval process, and NB Power, to assist the First Nations in a manner
similar to Ontario.
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Recommendation # 5: Partnerships and Community Models
There are so many promising opportunities in smaller onshore or offshore wind, solar thermal or PV,
geothermal, biomass (including wood pellet manufacturing), and tidal. Fabrication, installation, and
service and maintenance expertise that will be required for these emerging technologies provide an
opportunity for First Nations to develop this expertise and be ready when the opportunities present
themselves (SLR Consulting, 2010). First Nations are identified as target markets for renewable energy
(SLR Consulting, 2010). First Nations need to control access to that market. Large commercial
manufacturing for tidal development is not yet established anywhere. What are the opportunities in
tidal development? Canada’s wind power market alone is expected to grow. Growing expertise in the
areas such as the service and maintenance of wind turbines could be a focus of future skills
development. Potential partnership opportunities cannot be adequately addressed in this paper, and
needs to be the focus of further study.

Community, or cooperative, ownership models have proven very successful in Europe (Bolinger 2001),
often the driving force behind the success of the industry. Similarly, community-based wind projects
provide economic development and keep jobs in the community (Wheeler, 2010). First Nations must
promote community ownership models, not only to raise the much needed investment capital for
renewable energy project development, but for the economic development impacts (Wheeler, 2010).

Recommendation # 6: Develop a Renewable Energy Toolkit for First Nations
The information provided in this research report is technical in nature and may not be user-friendly to
those not familiar with the renewable energy field. It is, therefore, recommended that the information
contained within this report be reformatted into a user-friendly format such as a modular toolkit, with
components that can be added or taken out as the renewable energy sector and technology evolves.
This approach would ensure a product that is relevant and current over time.

Recommendation # 7: Energy Efficiency and Conservation Education
It is recommended to develop community educational programming, informational packages and
toolkits, to build community awareness of the benefits of energy efficiency and conservation.
Communities need to conduct energy assessments to develop community and household energy use
profiles. Support energy audits for the homeowner. Develop progress report and assessment tools.
Integrate digital technology such as webinars, YouTube, and Facebook into the educational process.
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Build capacity of First Nation experts to conduct this work themselves. Work with Canada Mortgage and
Housing Corporation to support the cost of conducting a cost-benefit analysis of building new homes to
EnergGuide ratings.

Recommendation # 8: Start to make the linkages between education, training, and employment staff
about the opportunities in the renewable energy field.
As was clear from the surveys, communication will be so important. Linkages must be made between
those staff responsible for assisting First Nations in the development of renewable energy opportunities.
Conferences and workshops must be targeted to these individuals, as well as the leadership, to ensure
information is disseminated. Tools must be developed which link the information systems used and
maintained by these individuals, so they know what their capacity is to participate in renewable energy
now, and into the future. Educators need to be provided with the tools to ensure students are planning
their careers well before their educational careers have started. Finally, employers need to be able to
access and tap into the young demographic that is characteristic of First Nation communities.
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Appendix 1 – For Further Information
Agriculture and Agri-Food Canada Biofuels Opportunities - http://www4.agr.gc.ca/AAFC-

AAC/display-afficher.do?id=1200671799794&lang=eng
AgriEnergy Producers of Ontario - http://www.apao.ca/
Biomass Authority - http://biomassauthority.com/
Canadian Bioenergy Association - http://www.canbio.ca/
Canadian Biomass Innovation Network - http://www.cbin.gc.ca/
Canadian District Energy Association - http://cdea.ca/
Canadian GeoExchange Coalition - http://www.geo-exchange.ca/en/
Canadian Geothermal Energy Association - http://www.cangea.ca/
Canadian Hydropower Association - http://www.canhydropower.org/
Canadian Renewable Fuels Association - http://www.greenfuels.org/
Canadian Solar Industries Association - http://www.cansia.ca/
Canadian Wind Energy Association - http://www.canwea.ca/
Canadian Wind Energy Atlas - http://www.windatlas.ca/
Centre for Energy - http://www.centreforenergy.com/
Clean Energy - http://www.cleanenergy.gc.ca/
COGEN Europe - http://www.cogeneurope.eu/
Earth Energy Society of Canada - http://www.earthenergy.ca/
Energy Research Centre of the Netherlands - http://www.ecn.nl/nl/
European Wind Energy Association - http://www.ewea.org/
Indian and Northern Affairs – How to Develop Energy Projects - http://www.aincinac.gc.ca/enr/clc/cen/htd-eng.asp
International Small Hydro Atlas - http://www.small-hydro.com/
National Aboriginal Energy and Power Association - http://www.naepa.ca/
Natural Resources Canada CanmetENERGY - http://canmetenergy-canmetenergie.nrcan-

rncan.gc.ca/
Natural Resources Canada Office of Energy Efficiency - http://www.oee.nrcan.gc.ca/
Ocean Renewable Energy Group - http://www.oreg.ca/
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Ontario Ministry of Energy - http://www.mei.gov.on.ca/

Ontario Power Authority - http://www.powerauthority.on.ca/
Solar and Sustainable Energy Society of Canada - http://www.sesci.ca/
The Wood Heat Organization - http://www.woodheat.org/
World Business Council for Sustainable Development - http://www.wbcsd.org/
World Wind Energy Association - http://www.wwindea.org/
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Appendix 2 – Letter to Chief

Sample Letter
September 21, 2010
Chief First Last
Name First Nation
Address
Dear Chief:
RE: ATLANTIC ABORIGINAL ECONOMIC DEVELOPMENT INTEGRATED RESEARCH PROGRAM
I would like to take this opportunity to introduce myself and the research project that I will be
conducting over the next few months for the Atlantic Policy Congress of First Nations Chiefs Secretariat
under its Atlantic Aboriginal Economic Development Integrated Research Program (AAEDIRP).
My name is Diana Campbell, a Mi’kmaq member of Indian Brook (Shubenacadie) First Nation and I have
recently graduated from the Faculty of Management, Dalhousie University in Halifax, with a Master of
Resource and Environmental Management Degree. I am interested in researching renewable energy
policy in the provinces of Nova Scotia and New Brunswick and the economic benefits that the renewable
energy industry may have for our First Nations.
The focus of my study, More than Wind: Evaluating Renewable Energy Opportunities for First Nations in
Nova Scotia and New Brunswick will be:
1) To assess renewable energy policy in Nova Scotia and New Brunswick;
2) To identify how First Nations can participate in the economic benefits from investment in
renewable energy;
3) To assess the capacity of our First Nations to participate in new development opportunities;
4) To identify new renewable energy technologies and how are they applied;
5) To clarify the role of the federal, provincial, and First Nations governments;
6) To clarify the role of industry;
7) To identify opportunities/challenges First Nations may face in participating in renewable
energy development; and
8) To provide recommendations for greater participation.
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A number of First Nations have begun to identify renewable energy opportunities and are working
within renewable energy goals set by their respective provinces. I will look at those communities as well
as look at the experience that other First Nations from across Canada have gained from their
participation in the renewable energy sector and will identify not only the opportunities, but learn from
the challenges they may have faced as well.
In order to complete some of the aspects of the research needed, I am seeking your permission to
communicate with you, as well as with some of your staff such as your Economic Development Officer,
Education Officer, Employment and Training Officer, and others who may be overseeing public works
activities. I have prepared brief survey forms which can be completed online or by fax.
The surveys are very broad and are intended to assess the level of familiarity with renewable energy
policies in your respective province, awareness of the various renewable energy technologies, the
capacity of our communities to participate in renewable energy opportunities, and the availability of
expertise within our communities to participate in those opportunities now and into the future.
Information from the survey may require a community visit for a more in-depth analysis of current or
potential opportunities in the renewable energy sector in your area. At that point, I would keep you
apprised if a community visit is warranted.
This study will be shared by the Atlantic Policy Congress of First Nation Chiefs Secretariat with all Atlantic
First Nations and is expected to get wide distribution once completed in March 2011.
I trust that I have your support for the research that I will be conducting. In order to facilitate the
process, I will proceed with my research project if I do not hear from you in the next two weeks. Should
you wish to discuss my research in more detail, please feel free to email me at deesmailns@eastlink.ca
or call me at 902-404-2882.
Sincerely,

Diana Campbell, BA, MREM
Researcher
87 Millbrook Avenue, Suite 111
Cole Harbour, NS B2V 0A1
Tel: 902-404-2882
Fax: 902-404-2882
Email: deesmailns@eastlink.ca
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Appendix 3 – Interview Guide

INTERVIEW GUIDE
MORE THAN WIND: EVALUATING RENEWABLE ENERGY OPPORTUNITIES FOR
FIRST NATIONS IN NOVA SCOTIA AND NEW BRUNSWICK

Prepared by: Diana Campbell
September 2010
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INTERVIEW GUIDE
PROJECT: MORE THAN WIND: EVALUATING RENEWABLE ENERGY OPPORTUNITIES FOR FIRST
NATIONS IN NOVA SCOTIA AND NEW BRUNSWICK
Checklist:
Introduce myself, my community, my educational background.
Clear and concise description of research and project.
Research project – for the Atlantic Policy Congress of First Nations Chiefs Secretariat under its Atlantic
Aboriginal Economic Development Integrated Research Program (AAEDIRP).
Interested in researching renewable energy policy in the provinces of Nova Scotia and New Brunswick
and the economic benefits that the renewable energy industry may have for our First Nations.
Research objectives:
9) To assess renewable energy policy in Nova Scotia and New Brunswick;
10) To identify how First Nations can participate in the economic benefits from investment in
renewable energy;
11) To assess the capacity of our First Nations to participate in new development opportunities;
12) To identify new renewable energy technologies and how are they applied;
13) To clarify the role of the federal, provincial, and First Nations governments;
14) To clarify the role of industry;
15) To identify opportunities/challenges First Nations may face in participating in renewable
energy development; and
16) To provide recommendations for greater participation.
Distribution of research:
This study will be shared by the Atlantic Policy Congress of First Nation Chiefs Secretariat with all Atlantic
First Nations and is expected to get wide distribution once completed in March 2011.

Consent:
Ensure consent is secured.
Participation and Withdrawal.
These interviews are voluntary and interviewee may chose to withdraw at any time. Any comments
collected would be destroyed immediately.
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Protocol – Permission from Chief, if required.
Send letter to Chief outlining project and nature of research.
Confidentiality:
Ensure identifying information and responses are kept anonymous unless permission has been secured
to use names.

Guiding Principles:
Is the language clear?
Do the questions relate to the research questions?
Are the questions relevant to those being interviewed?
Has the interview been tested?
Is there a good mix of prying, probing, specifying, and direct questions?
Is there provision for new or unexpected issues or opportunities to emerge?
Are questions designed that allow for discussion, rather than simple yes and no answers?
Are questions flexible enough to allow the interviewees perspective to come through?
Is there only one question at a time being asked?
If a face-to-face interview, have I checked the setting out?
If recording, have I tested the equipment before the interview?
Have I planned if the interviewee does not show up?
Have I provided for interviewee to ask questions?
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Survey and Interview Question:
Introductory online survey for selected First Nation employees only:
1) Very broad questions intended to assess the level of familiarity with renewable energy
policies in interviewees respective province;
2) Assess familiarity with renewable energy technologies;
3) Assess the capacity of our communities to participate in renewable energy opportunities;
and
4) Assess the availability of expertise within our communities to participate in those
opportunities now and into the future.
Follow up Interviews with employees, Chiefs:
Information from the survey may require a community visit for a more in-depth analysis of
current or potential opportunities in the renewable energy sector in interviewees area.
Assessing First Nation participation in renewable energy sector, capacity of First Nations to
participate in new development opportunities, recommendations to enhance participation, skills
training requirements, assess business and project-management know-how, assess
understanding of construction and post-construction opportunities, willingness to pass on
expertise.
Prompts: First Nation Interviewees:
Name, band, position, how long in position.
Do they know what renewable energy is?
Have they participated in any renewable energy conferences, workshops? Have they received
information/literature on renewable energy?
How aware of renewable energy policy in respective province – renewable energy targets, set-asides,
procurement, etc;
How aware of economic benefits from investment in renewable energy – jobs, training, manufacturing,
partnerships;
How ready to participate in new renewable energy development opportunities;
How familiar with renewable energy technologies and how are they applied – wind, hydro, solar pv,
solar thermal, tidal, biofuel, biomass, biogas, geothermal, other;
Is there an understanding of the difference between technology for electricity and technology for heat;
How familiar with opportunities for First Nations to participate in renewable energy development;
How familiar with challenges for First Nations to participate in renewable energy development;
What recommendations would they make for greater participation;
If there is a problem, what was it? Who else can I talk to (try to get the other perspective);
Do they feel the problem is policy based, culturally based? What would they suggest to resolve;
If faced with a mid-stream leadership change, how might that affect the process? Recommendations?
Would a community mandate have made the difference;
Does the respondent think we need to do this for climate change? GHG reductions? Cost-savings?
Energy security;
How does the respondent feel about the environment; and
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Who else would they suggest I speak to and why?

Government:
Provincial – Assist with labour market and skills development, licensing and certification, or
funding.
NS - Renewable Electricity Plan (2010)
NB - Community Energy Policy
Federal – various departments - EcoEnergy Program under EcoAction, INAC Large Energy
Projects funding, Canada Business services for entrepreneurs, Eco Canada environmental career
programs.
Prompts: Government Interviewees:
Name, position, how long in position.
Tell me a bit about the program?
Awareness within the First Nation communities? Outreach?
Successes/Challenges?
Lessons learned?
Future of program?
Other programs I should be aware of?
Who else should I speak to? Why?

Industry:
Role of industry, how industry can provide guidance, partnership opportunities, lobbying influence,
capital and investment.
Prompts: Industry Interviewees:
Name, position, how long in position.

Experience working with First Nations?
Successes/Challenges?
Lessons learned?
Future opportunities for First Nation involvement? Employment?
Who else should I speak to? Why?
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After the Interview - Interviewer
How did the interview go?
Where did the interview take place?
Was there new information provided you did not know about?
Do I need to revise the interview guide?
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Appendix 4 - Sample Consent Form
CONSENT FORM (Sample)
First Nation Renewable Energy Opportunities
Lead Researcher: Diana Campbell, Master of Resource and Environmental Management, Faculty of
Management, Dalhousie University, is a member of Indian Brook First Nation in Nova Scotia and is an
independent researcher who is assessing renewable energy policy and the economic benefits that the
renewable energy industry may have for First Nations in the Atlantic Region. This research is being
conducted as part of the Atlantic Aboriginal Economic Development Integrated Research Program
(AAEDIRP) coordinated through the Atlantic Policy Congress of First Nations Chiefs (APCFNC) Secretariat.
Participation and withdrawal:
These interviews are voluntary and you may chose to withdraw at any time and any comments collected
would be destroyed immediately. Every effort will be made to ensure identifying information and
responses are kept anonymous unless permission has been secured to use names.
Community Approval:
A letter, previously sent to the Chief of your community, explaining the research that is being
conducted, is attached to this email.
Ownership of research products:
Research products such as reports and data sets are jointly owned by the communities (held in trust on
behalf of the communities by APCFNC, which commissions and guides the research on behalf of the
communities) and the researcher. The results of this survey will be for the purposes of the research
project only. Acknowledgement and other forms of recognition of those who have contributed to the
creation of knowledge in the research project are required. An electronic copy of the final report will be
distributed to all participants.
Questions or concerns may be directed to Diana (Dee) Campbell at 902-404-2882.
Consent:
Consent will be indicated by the return of the survey electronically through SurveyMonkey™.
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Appendix 5 - Surveys

Survey – Economic Development Officers
First Nation Renewable Energy Opportunities
1. What is the name of your Band and what position do you hold?
2. How long have you held this position?
3. Are you familiar with the opportunities in the renewable energy sector?
Yes
No
Somewhat
5. Is your Band involved in renewable energy opportunities?
Yes
No
Don’t Know
6. If your Band is not involved, should they be?
Yes
No
Don’ know
7. If your Band is involved in renewable energy opportunities, what are they involved with?
Wind
Hydro
Solar PV
Solar Thermal
Tidal
Biofuel
Biomass
Biogas
Geothermal
Other
Are not involved
Don’t Know
8. Are there other renewable energy opportunities that your Band could be pursuing that you are aware
of, but they may not be? Please explain.
9. Are you familiar with your provincial renewable energy targets?
Yes
No
10. If your Band is not involved, what can be done to help your Band become more aware?
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Survey – Education Directors
1. What is the name of your Band and what position do you hold?
2. How long have you held this position?
3. Are you familiar with post-secondary education fields relevant to the renewable energy sector?
Yes
No
Somewhat
4. If no or somewhat, would you like the opportunity to become more familiar with the post-secondary
education fields that can lead to employment in the renewable energy sector?
Yes
No
5. If you are familiar with post-secondary education fields relevant to the renewable energy sector, can
you check which fields you are familiar with?
Natural Resources Management
Forestry
Environmental Science
Marine Science
Agriculture
Land Use Planning
Environmental Engineering
Other
Not Familiar
6. Do you know if there are any post-secondary students from your community studying in the fields
relevant to the renewable energy sector, or that may have recently graduated in the fields relevant to
the sector? If so, can you briefly explain.
7. Are high school students familiar with the opportunities to study in the fields relevant to the
renewable energy sector? If so, briefly explain how they have become familar.
8. If you were to encourage students to pursue post-secondary education in these fields, what aspect of
the renewable energy sector might be most relevant to your community or surrounding area?
Wind
Hydro
Solar PV
Solar Thermal
Tidal
Biofuel
Biomass
Biogas
Geothermal
Other
Don’t Know
9. What more can be done to help build your knowledge of the renewable energy sector and the
opportunities in this field?
10. What is the most effective way to get information to you?
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Survey – Native Employment Officers
1. What is the name of your Band and what position do you hold?
2. How long have you held this position?
3. Are you familiar with the opportunities in the renewable energy sector?
Yes
No
Somewhat
4. If no or somewhat, would you like the opportunity to become more familiar with employment and
training opportunities in renewable energy? opportunities?
Yes
No
5. If you are familiar with employment and training in the renewable energy sector, how did you
become familiar with it?
6. Are Band members currently being trained or recently trained in the renewable energy field?
Yes
No
Don’t Know
7. If you were to consider training opportunities for band members, what aspects of the renewable
energy sector would be most relevant to your community?
Wind
Hydro
Solar PV
Solar Thermal
Tidal
Biofuel
Biomass
Biogas
Geothermal
Other
Are not involved
Don’t Know
8. Is anyone in your community employed in the renewable energy field, and if so, what are they doing?
9. What more can be done to help build your knowledge of the renewable energy sector and the
opportunities in this field?
10. What is the most effective way to get information to you?
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Appendix 6 - Community Profiles

Community Profiles
Nova Scotia
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ACADIA FIRST NATION

(Source: D. Campbell, 2010)

Acadia First Nation is comprised of five reserves distributed throughout south-western Nova Scotia:
Wildcat, Gold River, Medway, Ponhook, and Yarmouth. Yarmouth is the largest of all five (Acadia First
Nation, 2010).
Yarmouth Reserve

Gold River Reserve

Wildcat Reserve

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,070
2014 – 1,285
2019 – 1,543
2024 – 1,853
2029 – 2,225
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind: Yarmouth Reserve
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)
Wind: Gold River Reserve
Wind Potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)
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Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

Hydro: On the Gold River reserve, there is an identified undeveloped small-hydro potential of 31,800 kW

(Source: Small Hydro Atlas, 2011)

Solar: Mean daily global insolation in kWh/m2 presented for the Yarmouth area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

136

ANNAPOLIS FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 235
2014 – 282
2019 – 339
2024 – 407
2029 – 489
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar: Mean daily global insolation in kWh/m2 presented for the Kentville area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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BEAR RIVER FIRST NATION

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 281
2014 – 405
2019 – 486
2024 – 584
2029 – 701
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:

Wind Potential 80m

(Source:Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

Hydro:

(Source: Small Hydro Atlas, 20110)
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Solar: Mean daily global insolation in kWh/m2 presented for the Digby area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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ESKASONI FIRST NATION

(Source: D. Campbell - 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 3,955
2014 – 4,750
2019 – 5,705
2024 – 6,852
2029 – 8,229
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Eskasoni Wind Potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

(Source: D. Campbell, 2010)
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Solar: Mean daily global insolation in kWh/m2 presented for Eskasoni. Data is presented for 6 different
PV array orientations.

(Source: Natural Resources Canada, 2007)

Biomass Opportunities:
New Page and NS Power - Port Hawkesbury

(Source: D. Campbell, 2010)
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Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2010)
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GLOOSCAP FIRST NATION

(Photo D. Campbell)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 300
2014 – 360
2019 – 432
2024 – 519
2029 – 623
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar: Mean daily global insolation in kWh/m2 presented for the Hantsport area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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INDIAN BROOK FIRST NATION

(Source: D. Campbell, 2011)

Indian Brook Reserve

New Ross and Pennal Reserves

Hammonds Plains (Wallace Hill)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 2,306
2014 – 2,770
2019 – 3,327
2024 – 3,996
2029 – 4,799
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar: Mean daily global insolation in kWh/m2 presented for the Shubenacadie area. Data is presented
for 6 different PV array orientations.

(Source: Natural Resources Canada, 2007)

Solar thermal panels could be installed at the local school.

(Source: D. Campbell, 2011)

Geothermal: Could be used to heat pool water.

(Source: New Brunswick Department of
Energy, 2011)

(Source: D. Campbell, 2011)
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Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2011)
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MEMBERTOU FIRST NATION

(Source: D. Campbell, 2010)

Membertou # 28b

Caribou Marsh # 29

Sydney # 28a

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,218
2014 – 1,461
2019 – 1,755
2024 – 2,108
2029 – 2,532
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Membertou # 28b wind potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

Solar: Mean daily global insolation in kWh/m2 presented for the Cape Breton Regional Municipality.
Data is presented for 6 different PV array orientations.

(Source: Natural Resources Canada, 2007)
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Biomass Opportunities:
New Page and NS Power - Port Hawkesbury

(Source: D. Campbell, 2010)
Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2010)
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Geothermal: Potential from water in underground mines.

(Source: New Brunswick Department
Of Energy, 2011)

(Source: Mapquest, 2010)
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MILLBROOK FIRST NATION

(Photo D. Campbell, 2010)
Millbrook #27 Reserve

Sheet Harbour #36 Reserve

Cole Harbour Reserve

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,418
2014 – 1,703
2019 – 2,045
2024 – 2,456
2029 – 2,950
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Truro area. Data is presented for 6 different
PV array orientations.

(Source: Natural Resources Canada, 2007)

Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2010)

Waste to Energy: See Scenario in Report
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PAQ’TNKEK FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 527
2014 – 633
2019 – 760
2024 – 913
2029 – 1,097
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Paq’tnkek wind potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Monastery area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

163

PICTOU LANDING FIRST NATION

(Photo D. Campbell)

Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 601
2014 – 722
2019 – 867
2024 – 1,041
2029 – 1,250
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Pictou Landing wind potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Trenton area. Data is presented for 6 different
PV array orientations.

(Source: Natural Resources Canada, 2007)
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POTLOTEK ISLAND FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 627
2014 – 753
2019 – 904
2024 – 1,086
2029 – 1,304
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind: As demonstrated in the wind resource maps, there is wind potential at 80m within the reserve
boundaries. Chapel Island also has access to additional land which may have favourable wind resources
and will have to be determined.
Wind Potential 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind test tower, installed in 2006. Further information in report.

(Source: D. Campbell, 2010)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
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Solar:
Mean daily global insolation in kWh/m2 presented for the St. Peter’s area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Biomass Potential:
New Page and NS Power - Port Hawkesbury

(Source: D. Campbell, 2010)
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WAGMATCOOK FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 711
2014 – 854
2019 – 1,026
2024 – 1,232
2029 – 1,480
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wagmatcook wind potential at 80m

(Source: Nova Scotia Wind Atlas, 2011)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU

Solar:
Mean daily global insolation in kWh/m2 presented for the Baddeck area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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Biomass: Potential

New Page and NS Power - Port Hawkesbury

(Source: D. Campbell, 2010)
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WAYCOBAH FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 920
2014 – 1,105
2019 – 1,327
2024 – 1,594
2029 – 1,914
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Waycobah wind Potential at 80m

(Source – Nova Scotia Wind Atlas. Retrieved from http://www.nswindatlas.ca/)

(Source: D. Campbell, 2010)

Wind data:
First Nations can access community wind data by following the link below for the Canadian Wind Energy
Atlas and entering their postal code: http://www.windatlas.ca/en/nav.php?no=6&field=E1&height=80&season=ANU
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Solar:
Mean daily global insolation in kWh/m2 presented for the Whycocomagh area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Biomass: Potential
New Page and NS Power - Port Hawkesbury

(Source: D. Campbell, 2010)
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Community Profiles
New Brunswick
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BUCTOUCHE FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 101
2014 – 121
2019 – 145
2024 – 174
2029 – 209
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Bouctouche area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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EEL GROUND FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 926
2014 – 1,112
2019 – 1,336
2024 – 1,605
2029 – 1,928
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Eel Ground area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

School - Oil Heat: Could be using solar thermal to heat the building.

(Source: D. Campbell, 2011)
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EEL RIVER BAR FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 628
2014 – 754
2019 – 906
2024 – 1,088
2029 – 1,307
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Eel River Crossing area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Biomass: Jacquet River Chaleur Lumber – between Eel River Bar and Bathurst

(Source: D. Campbell, 2011)
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ELSIPOGTOG FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 2,980
2014 – 3,579
2019 – 4,298
2024 – 5,162
2029 – 6,200
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Elsipogtog First Nation has indicated an interest in participating in the 25 MW community set-aside for
First Nations but has not filed an Expression of Interest with the province (Harn, 20110). A feasibility
study may be underway (Simon, 2010).

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Big Cove area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2011)
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ESGENOOPETITJ CHURCH FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,662
2014 – 1,996
2019 – 2,397
2024 – 2,879
2029 – 3,458
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Neguac area. Data is presented for 6 different
PV array orientations.

(Source: Natural Resources Canada, 2007)
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FORT FOLLY FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 111
2014 – 133
2019 – 160
2024 – 192
2029 – 231
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

(Source: D. Campbell, 2011)

Fort Folly has determined that a 3 MW wind project could supply the energy needs of the community.
Transmission connection is not an issue.
Fort Folly has been involved with TransAlta, a large power producer involved in wind-farm projects in
NB. Fort Folly has been trying to create a wind program for a number of years but the biggest challenge
has been finding the money to develop the wind potential available in the area. TransAlta has educated
the community by taking members to one their large wind-farm sites in Alberta to see and hear firsthand the impacts of large wind turbines.
TransAlta has hired a First Nation member who works at the local Kent Hill 150 MW Wind Farm project
near Moncton, and is involved in doing Traditional Ecological Knowledge and bird studies. The company
and the First Nation keep informed through quarterly conference calls. Fort Folly has formed an energy
corporation, but now faces the challenge of raising adequate capital or equity.
The nearby Dorchester Penitentiary has installed a wind turbine and the excess power that is generated
is used by the local Village of Dorchester to power the water towers. The Penitentiary shares data with
the community.
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Hydro:

(Source: Small Hydro Atlas, 2011)

Solar:
Mean daily global insolation in kWh/m2 presented for the Dorchester area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Geothermal

The community did look at the geothermal potential, but getting to the source of the geothermal energy
was an issue as the community is situated on rock.
Tidal
Fort Folly will be impacted by tidal development, as the only source of revenue is the lobster fishery,
which is based out of Parrsboro.
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INDIAN ISLAND FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 160
2014 – 192
2019 – 231
2024 – 277
2029 – 333
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

(Source: D. Campbell, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Richibucto Village area. Data is presented for
6 different PV array orientations.

(Source: Natural Resources Canada, 2007)
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KINGSCLEAR FIRST NATION

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 903
2014 – 1,084
2019 – 1,302
2024 – 1,563
2029 – 1,877
(Atlantic Region Aboriginal Communities Map , 2010)

Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)
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Hydro:

(Source: Small Hydro Atlas, 2011)

Solar:
Mean daily global insolation in kWh/m2 presented for the New Maryland area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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MADAWSKA MALISEET FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Chief Joanna Bernard has been in office for 8 years, and Economic Development Officer for 16 years
prior to becoming Chief. The community is limited in land area for development.
Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 238
2014 – 286
2019 – 343
2024 – 412
2029 – 495
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Madawaska First Nation has submitted an Expression of Interest to the Government of New Brunswick
for a 5MW wind project. The community is undergoing a 1-year wind assessment before they can
proceed (Bernard, 2011).
Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Edmundston area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Biomass – There is potential for biomass as there are two facilities nearby: Twin Rivers Paper Mill, and
several Irving sawmill’s within an 80 km radius.

(Source: D. Campbell, 2010)

Combined Heat-Power or District Heating Opportunities
Buildings and number of homes presents opportunities.

(Source: D. Campbell, 2010)
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METEPENAGIAG FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 554
2014 – 665
2019 – 799
2024 – 959
2029 – 1,152
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Eel Ground area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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OROMOCTO FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 528
2014 – 634
2019 – 761
2024 – 914
2029 – 1,098
(Atlantic Region Aboriginal Communities Map , 2010)
Wind:
Wind Potential 80m
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(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Oromocto area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Combined Heat-Power or District Heating Opportunities
This community could have opportunity in CHP/DH schemes because of their proximity to major
residential areas surrounding the community.

(Source: D. Campbell, 2010)
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PABINEAU FIRST NATION

(Source: D. Campbell, 2011)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 239
2014 – 287
2019 – 345
2024 – 414
2029 – 497
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Bathurst area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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SAINT MARY’S FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,508
2014 – 1,811
2019 – 2,175
2024 – 2,612
2029 – 3,137
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Fredericton area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)

Combined Heat-Power or District Heating Opportunities
This community could have opportunity in CHP/DH schemes because of the infrastructure on-reserve
their proximity to major residential areas on and off the community.

(Source: D. Campbell, 2011)
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TOBIQUE MALISEET FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 1,974
2014 – 2,371
2019 – 2,848
2024 – 3,420
2029 – 4,107
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro: A hydro project is adjacent to the community.

(Source: Small Hydro Atlas, 2011)

(Source: D. Campbell, 2010)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Perth-Andover area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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WOODSTOCK MALISEET FIRST NATION

(Source: D. Campbell, 2010)

(Source: Mapquest, 2010)

Population projections - Growth Rate - 20.1% (based on national growth rate from 2001-2006)
2009 – 854
2014 – 1,026
2019 – 1,232
2024 – 1,480
2029 – 1,777
(Atlantic Region Aboriginal Communities Map , 2010)
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Wind:
Wind Potential 80m

(Source: New Brunswick Wind Atlas, 2011 and Canadian Wind Atlas, 2011)

Hydro:

(Source: Small Hydro Atlas, 2011)

(Source: D. Campbell, 2010)
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Solar:
Mean daily global insolation in kWh/m2 presented for the Woodstock area. Data is presented for 6
different PV array orientations.

(Source: Natural Resources Canada, 2007)
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