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Section 1 — Energy Use in Canada’s Remote
Communities:

1.1 — Introduction:

Energy and infrastructure costs in remote communities in Canada are vergiiniggdred

to those in the grid-connected communities to the South, for a variety of reasons. These
might include higher transport costs for fuel and equipment, smaller and moreatispers
population, higher operating and maintenance costs, specialized infrastraqtured

for use in cold climates, and the greater need for space heating. Histodf-grid*
communities in Canada have generated electricity through the combustiosebffaiet,

or to a lesser extent, through small hydro projects. Space heating within these
communities has been provided through the separate combustion of diesel, fuel oils,
propane, wood or other materials.

Electrical production in Canada’s remote communities is conventionally gy
federal agencies, or by provincial/territorial power corporations. Commsinitie
themselves, have rarely had much opportunity to directly control generation and
distribution infrastructure, or their operation. As a result, long-term gsseaergy
planning and energy efficiency measures have rarely been implemented.

1.2 — How to Use this Document:

This document is intended to provide both background material and a step-by-step
approach to aid remote communities in the process of developing a CEP and managing
their long-term energy use.

It is divided into 5 sections, providing information on:

Energy use patterns in remote, Northern communities in Canada,
Electricity, energy and efficiency issues and terms,

Alternative energy strategies suitable for remote communities,
Greenhouse gas emissions,

A CEP approach for remote communities,

agrwnE

The first 4 sections provide introductory and resource material, while thedashse
presents a step-by-step approach to community energy planning for remotersbesn
Several other CEP methodologies have been estatflighedhese have generally

! Note: the term “off-grid” when used in a remotgkgation refers to a single building or a clusér
buildings or community that is not connected ta@vncial level grid.
%http://kn.fcm.ca/ev.php?URL_ID=4436&URL_DO=DO_TORIORL_SECTION=201&reload=995175
841,
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targeted larger communities, or those connected to provincial electrd=sl ¢rwas felt
that a document specifically geared towards remote/Northern commurotidd e
beneficial to community leaders and champions in remote communities undertaking
energy planning processes.

Internet links to other excellent sources of information are provided throughout this
document, both within the text and as footnotes. By following these links, users can find
more specific information about a topic and access tools available on the worid-wide
web.

1.2 — Benefits of Community Energy Planning (CEP):

Long-term energy planning can provide significant economic and environmental ©enefit
to remote communities. Some of these benefits include:

lower energy costs and reduced energy-related payments leaving the communi
the ability to establish long-term energy use and efficiency goals ared pestlict
future energy costs,

the opportunity to better plan for future infrastructure needs,

improvements in building envelopes and indoor air quality,

reductions in greenhouse gas (GHG) and other pollutant emissions,

lower environmental risks associated with large-scale diesel storage rspmbtta
increased use of sustainable energy practices, such as renewable energy
technologies (RETS), in the community,

possible provision of employment and training opportunities for residents.

Note: The thrust of the CEP process is to consider energy as the ‘curretiwylaig-
term plan. Energy is used for, or impacted by, every action that we take — aad, sirfc
energy must be paid for (financially) the level of energy use within the communit
largely determines the cost to live within that community.

In this way communities can more objectively assess the degree to whichuthesit c
practices and future plans meet their sustainability goals. A long-fgroach (20, 30 or
50 years or more) is essential to ensuring continuity stability in the fawergfeting
short-term interests and transitioning political regimes. The plan septrate
community’s vision from the financial or material interests of current degldement

by exceeding the lifespan of existing infrastructure (e.g. piping riel@cjenerators,
etc.).

http://www.energyaware.bc.ca
http://www.smartgrowth.bc.ca
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CEP has the potential to be particularly useful for northern, remote communuwities, f

which the cost of energy use is much greater than in the major, urban centers tdithe sout
Energy efficient practices and development patterns resulting from the planesultd r

in significant, long-term financial savings for these communities and helplidleeir

relatively high (per capita) greenhouse gas (GHG) emissions. Athier forms of

long-term planning CEP also can help to position a community strategically in terms of
outside investment and government support because of the resulting increased financial
certainty, economic reinvestment in the community, energy security and deeaetopm
human capacity.

The plan goes further than simply energy. The transport of people within the cosnmunit
results in a cost incurred by that community. The cost of shipping food to the
community’s stores for example is the responsibility of the community and rebes t
considered within the plan. Some expenditures though, for example the transportation of
people to and from the community during air evacuations, may have economic and
energy implications, but are instigated externally and not borne directly by the
community.

1.3 - Remote Communities — Special Considerations f  or
Planning:

Energy planning in remote communities requires some special consideratigal; tue
to the lack of regional infrastructure, historical management practicesatttawitions,
small populations, lack of community capacity, and acute sensitivity of the local
ecosystems to global warming.

By definition, remote communities are not connected to a regional grid strudtise. T
allows energy autonomy within the community, but requires a complete set cditymer

and distribution infrastructure. For small communities, the per-capita casiis of
infrastructure can be large. In many cases, operation of this infrastriscalse i

controlled externally through agencies such as Indian and Northern Affairs; Rldoks

and Government Services Canada, Ontario Hydro Remote, Nunavut Power, or the North
West Power Corporation. As a result of this externalization of electricadligtion in

many remote communities, there is a lack of energy-awareness anamgighers and
decision makers, as well as a lack of trained technicians available tteogedaservice
equipment.

The high price of fossil fuel in remote communities is largely due to the casngpbrt.
Passing this additional cost to local consumers in the form of higher eleqtricig

would often create undue financial hardship and thus in many communities a portion may
also be subsidized through government programs, etc. While assisting the community
members, this has imposed a significant financial burden upon remote communities a

® The Partners for Climate Change program of theefaibn of Canadian Municipalities and The Natural
Step also propose procedures for the reductiomesfidnouse gas or other pollutants.

Draft — Version 1 5/17/2005 7
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upon the government agencies responsible for administering utilities withinlthem
evident from public reaction that the subsidisation of energy prices doewlittle
encourage improvements in production or in end-use efficiencies.

Northern ecosystems play an important role in the generation and distributiomgyf.ene
Therefore, the environment must be considered in the development of an energy plan.
Since special care must be taken to ensure that fossil fuels are promespited,
transferred and stored to avoid instances of soil and groundwater contaminatoly al
observed in some communities the plan creates the opportunity to reduce the need for
fossil fuels and thereby reduce the additional environmental concerns. Hydrocarbon
emissions, when diesel is burned can generate higher than average rates ofrasthma a
other respiratory ailments in children growing up in remote, Canadian commubDéias
suggests that these emissions, as well as other sources of airborne pahdasrnoke

(e.g. wood burning stoves and cigarettes) need to be carefully monitored and controlled,
especially in areas frequented by children

Hunting, trapping and resource extraction activities occur regularly ab@sorth.

Special attention must be paid to the issues of habitat disruption, pollution abatement, soil
contamination, water quality, soil stability and others, in order to protedefrag

ecosystems, preserve traditional migration patterns and ensure the coofithgtye

activities.

A great deal of attention has been paid to the impact of global warming on Canada’s
north. Global warming is an issue that will continue to impact northern communities
the years ahead. Significant changes to climate, weather pattemafrpst stability,
species distributions and animal health have already been noted in sevecal Arcti
communities. Temperatures will rise more rapidly in circumpolar communities than in
those that are further south, however local climate patterns and other implamts w
difficult to predict because they depend on complex, smaller-scale fdRématdless,
climate change and the associated risks and possible outcomes, must be considered i
long-term energy plan.

* Jim Robar, CMHC - personal communication
® Inuit Observations of Climate Change. 11SD, 1999.
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Figure 1: Projected Temperature Increase Summer 2090 - June July, Auglst

For reasons of availability and existing infrastructure, diesel-bdsetlieal production

will continue to be a necessity for many remote communities for the foresdetbk,

and generation costs will likely remain above those for larger, grid-connected
communities. There may however, be cost-effective opportunities to use lacatess
and renewable energy technologies (RETSs) in many of these communities. As
conventional fossil fuel-based electrical and thermal production continues tas@adne
cost throughout northern communities, the use of locally available renewableessour
may help communities lower their fuel costs and develop the capacity for m@sourc
management (i.e. hire and train workers for production and treatment of biomags fuel
RETs, which may currently be uneconomic for grid-tied communities, can be seen as
much more competitive.

Renewable energy technologies also offer opportunities when combined witilomicdi
energy supply options as hybrid energy systems. For instance, diesetalgeneration
can be combined with wind, Photovoltaic generation (PV), or small hydro electrical
generation and the use of these hybrid systems, along with some form of ttenage,
may allow communities to substantially reduce their reliance upon diesel.

6Adaptation & Impacts Research (AIR) Group, Envir@mnCanada, 1999
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Section 2 — Energy Primer

2.1 - Energy Potential and End Uses:

Energy can be described in terms of its ability or potential to do useful work. yEnerg
forms with a high potential energy (also described as a having low entropye csed
for a greater variety of tasks requiring energy; electricity isfoma of high potential
energy. Energy forms with lower potential energy, such as passive solaarbeatited
to tasks.

One of the fundamental aspects of improving community energy efficiency thianuug
term planning is to try to match the quality of available energy streamgébleiend

uses. For instance, warm water or steam arising as byproducts oftenadlgeneration

or industrial process can be used to heat nearby buildings or input heat to distgigt ener
systems. Electricity, on the other hand, is best matched to tasks for which ottseofform
energy could not be used efficiently or at all (e.g. running electric motorsdprgy

lighting, powering computers, televisions, etc.). There is no sense in spang gt
electrical resistive heaters (e.g. baseboard heaters) if other folovgeofpotential

energy are available (i.e. heat from wood combustion, waste heat froncalectr
generation, solar thermal heat, etc.). This is especially importamhotgeeommunities
generating electricity through diesel combustion!

Figure 2 illustrates the concept of energy potential, for energy souacesr cnediums
and end uses. Forms at the upper end of each pyramid have greater potential to do work
and can be used for a greater variety of end uses.

2.2 — Location of Energy Sources and End Uses:

Not only is matching the form of energy to its end use important, but matching the
location of energy production to that of its end use is equally important in order to
minimize energy losses incurred during transport as well as to reducéréstructure
costs for transport between loads.

Example: A source of 80°C water is available near a large cluster of lgsildin
community might consider using it in conjunction with a district energy systdraat
the cluster. However, because of the possibility of heat losses from the pipiel as
the high energetic costs of pumping water over long distances, a low quality energ
source generally is best matched with a use that is in close proximity.

Transport losses for electricity, on the other hand, are much less signiii@ariot heat.
However the extensive infrastructure costs associated with transmisdidistibution

Draft — Version 1 5/17/2005 10



Natural Resources Canada - Community Energy Systems

lines and transformers, mean that it is also very important for communities to plan out
development patterns coherently to reduce these costs.

Small-scale electrical production at remote sites, also known as didrgmrieration,

may be the most cost-effective means of meeting the electrical oiesdtated buildings

or clusters in remote communities. A promising demonstration of a method for
delivering stand-alone, bundled services (electrical, heating, water aageyei remote
end users (i.e. single homes or clusters of homes isolated from a local power grid) has
recently been demonstrated in Canadehese types of technologies may be very useful
for some low-density applications (e.g. isolated fishing lodges, outposts, etn), but
communities with higher building densities, larger scale utilities Widlyi be more cost
effective.

" http://www.economad.com/
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Figure 2 shows the relationship shows the energy potential hierarchy for viaus forms of energy sources
(Courtesy — Terasen Gas)
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2.2 - Electrical Loads Explained:

In many remote communities in Canada, electricity is produced through thé@pefa
diesel-fueled generator sets. Many of these plants comprise three cgngores, one or
two of which will be operating at any given time, with the third acting daralby
engine for periods when the others require servicing. The generators are siest the
electrical peak load (maximum demand) of the community with the standby eayabl
supplying, independently if necessary, the critical loads of the community. Dwingal
operation two engines operate, each at part load, so as to provide the redintilivad
following flexibility necessary for the community.

The peak load for any community generally occurs during the daytime hours when
residents, businesses and manufacturers all require electricity atbdise. An
example of a typical electrical daily load profile is given in Figure 3.

30

25

Daily Load Profile
= = = Base Load

20 1 — — — Peak Load

15 -

Electrical Load

10 -

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 6
Time of Day

Figure 3. Typical electrical daily load profile, illustrating base electrcal load and
peak load.

Daily demand is not consistent and a seasonal load variation exists due to climate
conditions (e.g. for air conditioning or electric heating) and seasonal astigttcurring
in a community. An example of typical seasonal load variations is shown in Figure 4.
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Figure 4. Typical seasonal electrical load profile.

Any efforts therefore to reduce either the magnitude of the eldgige& (i.e. the total
power required) or the duration of this peak period would help to reduce the amount of
time that generators would be required to run and hence reduce fuel demand and GHG
emissions. This is called peak shaving or flattening.

2.3 - Demand-Side Management (DSM)

The initial focus on energy management plan must be to reduce the demand far energy
Efforts to reduce or shift electrical and/or heat demand (for systemsdisingt energy
systems) to off-peak periods, will allow more flexibility with the operatioaleétrical
generators (maybe use smaller, more efficient units) and boilers antawllaa

reduction in fuel consumption and GHG emissions. DSM programs must consider the
existing infrastructure and interconnection, supply/load, and feedback issuesgiat

arise in connected systems.

Example: where waste heat from electrical generation is distributednctcigating

systems (see Section 3), the amount of heat available to the consumers dependsjupon the
number of generators operating and at what capacity they run. DSM pragidune

generator operating hours and result in less heat being made availab&edisttict

heating system. This in turn requires back-up boilers or hot water storage tankseq ensur
that heat is continually available to the consumers.

Draft — Version 1 5/17/2005 14
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Consumer awareness of the impact of energy use is an integral part of any@gmm
Energy Plan, as their understanding of, and agreement to any effort to ugevesely
is essential to the successful implementation of the plan.

Smart meters, which measure and record electrical and thermal consumpdialrtime,
may offer new opportunities for demand-side management programs. Severangrogr
have demonstrated significant reductions in energy consumption, with the irstadfati
these types of metérsTheir use in Canada will be expanded in the near future
Allowing consumers to see exactly how much electricity or heat they iagpatsa given
time, permits a better understanding of their own energy use patterns aadedcre
opportunities for them to save energy.

Alternative energy pricing regimes are a natural match to smagtingepproaches;
different energy prices can be charged for energy consumed during differeds fuér

the day. For instance, electricity consumed during peak demand periods (i.eedaytim
hours), might be billed at twice the rate of that consumed during times of lesserddem
(i.e. overnight hours). By adjusting their energy consumption patterns, such tlggt ener
intensive applications (e.g. clothes drying) are run during non-peak periods, casumer
can save money. With proper management, a utility may be able to make maateffic
use of their generators/energy inputs to reduce fuel consumption and GH®mesnissi

2.4 — Net Metering:

The term net metering refers to a type of energy metering (ggneledtrical) that
accounts for the two-way flow of energy between a network (can be a locatalepid

or a district energy system) and a load (e.g. a building). Thus if a home-owaks mst
photovoltaic system on their roof, yet chooses to remain connected to the localadlectr
grid, net metering will allow him/her to effectively sell excess poyesrerated by their
PV panels, back to the power utility.

Use of net metering systems can provide an economic incentive to individuals,
businesses, etc. considering installing renewable energy techndfbgies.

2.5 - Energy Efficiency Programs:

A description of the incentives and rebates programs offered by Natural Ressourc
Canada for energy efficiency programs is available at:

8http://www.pge.com/biz/real_time metering/descdpti
http://www.energyusernews.com/CDA/ArticleInformatiteatures/BNP__ Features _ Item/0,2584,110889,
00.html

http://www.climatesolutions.org/pubs/pdfs/SmartEyyer. pdf

9 http://www.electricityforum.com/news/apr04/smarterét htm!

10 hitp://www.eere.energy.gov/greenpower/netmeterninigk.shtml
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http://oee.nrcan.gc.ca/english/incentives.cfm?PrintView=N&FKxt

Reducing the fossil fuel consumption and the relative impact on any community, whether
in the south or the north, is to reduce the demand for that energy. In northern
communities, residential buildings are the primary consumer of electuwit are

ironically of generally poor quality. Often buildings are heated with etettresistance
“baseboard” type heating, the most expensive means possible. The initial camstructi

cost for this type of heating is the lowest, however the long term operatisgeasiby

the homeowner can create financial hardship. The money spent on heating the house is
money that leaves the community and money that cannot be used locally. Eneegly rela
expenditures are the single greatest expense within northern communities.

2.5.1 - Energy Efficient Buildings

The Office of Energy Efficiency offers several programs designed twesge the
adoption of modern, energy efficient building standards, whether for new buildings or
retrofits. Please see:

http://www.oee.nrcan.gc.ca/english/b residential/index.cfm?TextxM&Rew=N

Decisions about the economics of adopting high-energy efficiency building standards
need to consider not only the initial fabrication and installation costs of each design, but
also the long-term operating costs of the building owner. Buildings designedtt&mee
2000 standards, for instance, may be slightly more costly to build, but will cost
significantly less to operate over their lifespan. Because of the high, exostgyfound

in remote communities, energy efficient designs and retrofits make ecosensie over

the long-term.

A simple home heating cost calculator, to help calculate annual heatingrabstseagy
losses, is available at:

http://www.oee.nrcan.qgc.ca/equipment/english/page31.cfim?PrintViewekig&N

A great deal of information regarding building energy efficiency prestand standards

is available from other sources and thus will not be presented in this document. Local or
territorial electrical utilities and energy associations are Exdetources of this

information:

http://www.aea.nt.cafArctic Energy Alliance)
http://www.ntpc.con(Northwest Territories Power Corporation)
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http://www.nunavutpower.confNunavut Power Corporation)

http://www.yec.yk.ca/main.php?inline=frame_vision.htm&hilo=r{dtukon Electric
Company)

http://www.yecl.ca{ATCO Electric)

Household energy audits and retrofits can be undertaken as part of the Energuide for
Houses program. Homeowners that follow-up on the recommendations of the
Energuide for Houses advisor, will be eligible for a grant from the FeGenadrnment.

The size of the grant is dependent upon the size of the energy efficiency improvements
made.

2.5.2 - Energy Efficient Appliances

Energy efficiency ratings for home appliances in Canada are producedidaate with
Natural Resources Canada’s EnerGuide protfraxew

appliances are given ratings, in terms of the average Canacfi

annual electricity required to operate them in terms of m
kilowatt-hours (kWh) under a standard set of condition

The lower the kWh rating number, the more efficientth || — -
appliance is and the less energy is used. Estimated 41 6 KWh
lifetime electrical costs are included as part of this labe Wi P Bt
based upon an electricity price of $0.10/kWh. [ —
In remote communities, electrical costs may be higher || === ,..'.1}?;:.;;..- e
than this; annual electrical operating costs for an S B
appliance can be estimated by multiplying the kWh ol
EnerGuide rating by the local electricity cost per kWh. e
is very important to take the lifetime operating costs e el 1

(electricity and servicing) into account when comparing the economics otigdrome
appliances, especially in communities having high electrical costs, itedigeneration
capacity. Lifetime operating costs for these appliances may be subistarglation to
their purchase price. Therefore, even though the most energy-efficient agpliaag
have the highest purchase prices, when operating costs are factored in, tHesenorié
economical (often much more so) over the long-term.

An appliance energy consumption and cost calculator is available at:

http://www.oee.nrcan.gc.ca/equipment/english/page65.cfm?PrintViewekig&N

1 hitp://www.oee.nrcan.gc.ca/houses-maisons/enghiside.cfm?PrintView=N&Text=N
12 hitp://oee.nrcan.gc.ca/appliances/calculate sawifig@PrintView=N&Text=N
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Section 3 — Alternative Energy Strategies:

In this section, several examples of alternative energy strateggts¢urces, renewables
and efficiency measures) are described. Many resources are availabieldmks and
on the internet with information on a great variety of alternative energy techesldgpr
more information, please see:

http://www2.nrcan.gc.ca/es/erb/erb/english/View.asp?x=469

http://www.iclei.org/EFACTS/CONTENT.HTM

http://www.energy.gov/engine/content.do?BT CODE=ENERGYSOURCES

Alternative Energy Sources for Potential Community, B&eural Resources
Canada, March 2003.

The information presented below is intended as a summary of technologies tha may
best suited for remote communities in Canada and does not include information on all
available technologies.

3.1 - Renewable Energy Technologies:

Renewable Energy Technologies (RETS) use energy sources that aseaeaithble

and regenerate over a relatively short time frame. Generally, thésgeimon-fossil fuel
energy sources, such as solar power (for thermal and photovoltaic energy), \@nod, hy
biomass (wood and other vegetable matter), wave power, geothermal energy and other
RETs are emerging as significant sources of electrical and themerglygn many parts

of the world, and will increase in importance as the supply of fossil fuels dimas®/er

the coming century.

Many communities have been accessing renewable energy sources fdryea atigears,
mostly for thermal energy but also, to a lesser extent, for electrical peemewable
energy technology is expected to play an integral role in the long-term eneangingla
processes for remote, Canadian communities in the future. The fact thatetloéear
locally available, inexpensive or free, and can be integrated with exisingyesystems
makes them attractive components of an energy strategy. By their natuitteeioreduce
the dependence on expensive fossil fuels and lead to a cleaner environment.

Using a renewable energy technology such as wind or solar to develop the bulk of a
community’s energy supply is referred to as “high penetration”. This is nahoardue

to a reliance on a single (relatively) unreliable energy source (windhisehsRETs will

not provide all of the energy needs of most communities but rather they can be idtegrate
with (reliable) fossil fuel-based systems and upgraded as confidence thighi

community grows. Economic spin-offs associated with operating and providinduetal
(e.g. biomass) for RETs, may become an important benefit that should also blerezhsi

in assessing the economics of RET projects.
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3.2 - District Heating and Energy Systems:

District heating systems have been used in Europe and North America sirate the |
eighteenth century. In North America, most systems were built after 196Cefor lasge
institutions. They were based on the use of steam provided from a central bailer pla
using a fuel that was purchased in bulk at a discount price. Such fuels were
predominantly coal and heavy fuel oil. Current systems use natural gasitvbere
available or other locally produced fuels (wood chips, municipal waste, or rejéct hea
from diesel engines). There is a growing trend to adopt these systems fiomosthern
communitie&®,

Figure 5: Distribution piping in Pangnirtung, NT (Courtesy: NorthWest Power
Corp.)

In a district energy system the heat produced through combustion of woodwaste, for
example, is transferred via a heat exchanger to water or a mix of watethgilethe
glycol and pumped throughout the community via a piped distribution system.

13 http://www.ouje.ca/comunity/comunity. htm#InnovOuat
http://www.ntpc.com/grey/supply/deltasahtu.htm
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Figure 6: District heating system energy transfer station — Arviat, NT Courtesy —
NorthWest Power Corp)

District heating systems make use of closed-circuit supply and retung pagips with
pumps to distribute the heated fluid (typically ~70-90°C). Energy transfesrstdticated
in each building extract the heat from the district energy loop and transfeéhé t
building’s heating system, either hydronic or force air. The heat trastatesn also
measures this transfer of heat for metering and billing purposes.

Sources of Information:

More information regarding district energy in Canada is available at:
http://nrcan.gc.ca/es/etb/cetc/pdfs/the district energy option in capdh

and

http://nrcan.gc.ca/es/etb/cetc/pdfs/heating communities with rereviadls e.pdf

3.3 - Waste Heat from Electrical Generation:

In many remote, Canadian communities, diesel is burned to fuel large elerieaator
sets, producing electricity. Only a small fraction of the energy storéx ifuél is

converted to electricity — approximately 30 - 40% on average. A much larger proportion
of the intrinsic energy of the diesel is released as heat that, in thetynajori

communities, is vented to the atmosphere and lost. However, there is a gronahig tre
collect as much of this heat as possible for use in space and domestic hot watgiimeati
community buildings.

The use of heat rejected from diesel generators displaces heat that othewliskave
to be produced through fossil fuel or wood combustion or through electrical resistive
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heating in each building. The resultant gains in overall energy efficearcpe used to
demonstrate a reduction in GHG emissions and may be useful in terms of GH®remiss
credits.

For remote communities, district heating can be a central aspect &.&D&ict

heating, in order to be successful, needs to be carefully planned, engineered and
implemented with long-term considerations in mind. It may be a very effecatieooh

for communities to improve their energy efficiency, but should be considered as part of
holistic energy plan. Accurate projections for future heating and eldctaeds, for
instance, are essential in order to size and finance such a project appyopriatel

3.4 - Biomass Combustion:

Biomass combustion generally involves the burning of woody materials, such as bark,
sawdust and wood chips to generate heat for space and domestic hot water systems
Other organic materials, such as peat, straw and dried seaweed, may aé&bibe us
available locally.

Figure 7 shows the ree community of Oujé-Bougoumou, PQ, in which biomass is
burned to provide heat to the district energy system? (photo — NRCan)

14 http://www.nrcan.gc.ca/es/etb/cetc/cetcO1/htmidacttheet ouje-
bougoumou_quebec_district_heating system e.html
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Biomass combustion systems may be as simple as individual fireplaceseastaves
in homes and cottages. Information on combustion efficiency and new technologies for
wood stoves is available at:

http://oee.nrcan.gc.ca/publications/infosource/pub/Heat and Cool/Wood Feefac
tion3.cfim?Text=N&PrintView=N

This information may be useful for communities in which many homes have their own
wood stoves or fireplaces and rely on these for the majority of their heat. Tdiirast

of cleaner burning and more fuel efficient wood stoves may significantlyedbtac
amount of wood needed for annual heating and may also help to improve indoor air
guality in homes burning wood for heat.

Biomass may also be used as a fuel on a larger scale, such as in districtdysétimg

in remote communities. The use of biomass as the fuel for these systems anagrip

good choice for some communities with abundant wood resources, such as those in which
forestry activities are significant. In some cases, deals can be sitbdkaal forestry
companies or sawmills to secure wood waste at little or no cost; this meathsa

company the expense and hassle of storing the waste, but displace signifsibfudbs

costs in the community.

In planning a large-scale biomass district heating project, commuritekitake

special consideration of the need to establish a long-term forest managemesiifina
plan. If planned and managed appropriately, a reasonably sized forest resoatier(
biomass resource), may provide a large proportion of the community’s heating needs
indefinitely. Several sustainable forest management resources dablaviai aid
communities in planning out their resource tise.

More information related to biomass combustion can be found at:

http://www.nrcan.gc.ca/es/etb/cetc/cetc0l/htmldocs/factsheet sonmamwbustion e.ht
ml andhttp://www.canbio.ca/

3.5 - Electricity Storage:

One of the major hurdles facing implementation of renewable elecsumitces, such as
wind and solar photovoltaic, in remote communities, is their intermittent nature and the
inability to store their generated electricity. Fossil fuel-basectrical generators are

13 http://www.fnfp.gc.ca/index_e.php
http://www.nrcan.gc.ca/cfs-scf/national/what-quabielforest _e.html
http://www.nrcan-rncan.gc.ca/cfs-scf/science/prodgadex e.html
http://www.forest.ca/browsesearch/289/20/
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often required to ensure that electricity is available for peak loads or wheméwveable
sources are not, as when the wind isn’t blowing or the skies are cloudy.

Communities hoping to invest in renewable sources of electrical generatemhafte a
hard time justifying the economics of such an investment, given the higher upfront
infrastructure costs or the addition of renewable electricity technologies, w
conventional generators are already in place.

In the past, one method of storing excess energy for use later, was to pump wlter uphi
when extra capacity was available and to then let it run back down through a turbine at
times when electricity supply was required. The drawbacks to this approaohmaj st
electricity in this form of potential energy include inefficiency, the obvioesl rier a
storage reservoir and suitable hydraulic head, as well as hydro geme@ipment.

Such systems are not widespread, but may be useful in hybrid systems, givghtthe ri
circumstances.

o= il e 1
s

HEADWORKS

L.P. TUNNEL

H.P. TUNNEL
' POWER STATION

- TAILWORKS

Figure 8: Dinorwic Power Plant, Wales
(http://www.users.globalnet.co.uk/~mccamley/dinorwic.hitm

Future technologies will likely improve the capacity for communities to gtonesr and
better manage their supply/capacity. Some of these technologies includertahditi
battery banks, industrial-scale batteries and hydrogen fuel cells, for vehielvable
energy technologies could be used to produce hydrogen gas (the fuel for the fuel cell)
from water during off-peak hours.
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3.6 — Solar Thermal Energy:

3.6.1 - Passive Solar Heating

Solar thermal energy capture involves the conversion of light from the sun to heat. This
can be used in a passive approach to heat rooms (i.e. just through proper orientation of
windows and heat storage materials, as well as carefully planned building, desigy

that solar gain is maximized in winter and minimized in summer). Passive satisughe

can provide significant quantities of heat for buildings when this concept is ieggra

into the building design and orientation. Consideration should be given to the location of
shade trees, large masses within a building that are capable of storing heatewveed
periods of time (e.g. stone fireplaces), the length and location of roof overivamgdsyw
glazing types, and other site dependent isSues

3.6.2 - Solar Hot Water Heating

Solar energy can also be captured by collectors with water or anothértraedium

pumped through them. The heat can then be used to supplement a building’s existing hot
water heating system, while avoiding the use of diesel or other fuels for leslieng.

Such systems have been used successfully in remote locations for building spage heat
domestic hot water systems and pool water heating.

Figure 9: Solar hot water collectors for hotel use. (courtesy Best Westernoitéls,
Kelowna)

18 http://www.eere.energy.gov/RE/solar _passive.html
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3.6.3 — Solar Air Heating (Solar walls)

Circulating air can also be used in so-called solar walls, to capture setgydor use in
building heating systems and other applications. Solar walls are suitable dondmuil

that will have large, south-facing wall/facade surfaces. Use of sollarsikauld be
considered during building design to allow for the best integration with building geatin
systems, but retrofits are possible also.

Seehttp://www.canren.gc.ca/programs/index.asp?Cald=88&Pgldfdildhore
information on solar air heating systems and programs. Also, a number ofuchsg st
illustrating various applications of solar energy can be found at:

http://www.canren.gc.ca/renew ene/index.asp?CaID:SO&PqID:351

Funds to help in the planning and implementation of projects designed to use solar energy
for space heating, either via water or air collectors, may be avaitatgenbte

communities through the Natural Resources Canada REDI program (Renewable Ener
Deployment Initiativey’.

3.7 - Thermal Storage:

Thermal energy storage will also be an important component in future waste heat or
district energy systems. This may take the form of very large hot vaates or as heat
storage in local bedrock. In either case, the storage system provides a bovierga

waste heat from diesel generators or solar heat collected in solar hosysaeens to be

held and used during non-peak periods. In the case of thermal storage in bed rock, heat
collected during the summer months, when solar radiation is greatest, can thaistbre
used throughout the winter in conjunction with some form of district energy system.

Thermal storage, generally in the form of a large, insulated hot water tapkema

essential for system stability and GHG reductions, when adding intemietectrical

inputs, such as wind turbines or photovoltaic (PV) arrays, to local grids in remote
communities having district heating systems. Component sizing and control issues
become very important in such systems however, and proper management is important to
ensure that overall system efficiency targets are being achieved.

3.8 — Photovoltaic Power (PV):

PV electrical generation, also commonly referred to as solar power, hartes$act
that the atoms of certain semi-conductor materials, such as silicon allbyssevi

7 hitp://www2.nrcan.gc.cales/erblerb/english/ViewZas@5580id=134
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electrons when they absorb solar radiation. These escaping electrons can then be
channeled through electrical circuits (as electricity) and stored erpdkhnks for use

when neede® The semi-conductor materials can be assembled in large arrays covering
building roofs and facades or as stand-alone structures. PV technology has been
successfully used in a wide range of applications and climates for marsy ye

Photovoltaic power has proven particularly essential for running small-gaieadions,
such as weather stations and satellite telephones, in extremely harsit canditions,
where the cost and difficulty of transporting/managing traditional contibedtiels,
makes their use prohibitive.

Figure 10 illustrates the use of PV power to run a remote communicationsasion.*®

PV technologies are becoming more efficient and affordable with tohéheir use on
homes and cottages, schools and institutional buildings is increasing, egpecetote
locations?® Properly sizing and planning for PV systems is essential however for these
technologies to provide cost effective power. It is also important to match théyuant
and timing of electricity required by an application, to the generating aratstcapacity

of a particular PV array and battery bank. A number of tools, such as RETscreen
(discussed below), exist to aid in sizing PV arrays and determining the @conom
feasibility of these systems.

12 http://www.arisetech.com/Solar Info/Photovoltaic piined.html
1 -

Ibid.

20 http://www.canren.gc.ca/tech _appl/index.asp?CaldRHgl=264
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Figure 11 shows an array of photovoltaic panels on the side of a school in Igaluit,
NT.

Figure 10: PV panels for cottage use.
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3.9 — Wind Energy:

3.9.1 - Background

Electrical generation from wind turbines is growing rapidly worldwide. Te,dhere

are approximately 40,000 MW of capacity instalfedompared to approximately 5,000
MW in 19952 with the vast majority of this located in Germany, Spain, Denmark and
several other European natidéhsNorth American capacity though relatively modest and
isolated at the moment, is expanding significantly, as wind-generatedogietigEcomes
more economical and the benefits associated with this non-polluting form of generation
become increasingly important to the public.

(HAWT) (VAWT)

Figure 11: The two main varieties of wind turbines presently in use, thhorizontal
axis wind turbine (HAWT) and the vertical axis wind turbine (VAWT) ?*. The
HAWT variety is the most commonly used type in North America currently.

Remote communities, particularly those above the tree-line that do not have readil
available local fuel sources, may be well suited for adoption of wind turbine gengerat

given appropriate wind regimes. These may be combined with existing dieseltigene
systems, such that electricity from the wind turbines is used to displace sathefahe

diesel generation when the wind is blowing, but the diesel generators may be used during
other periods or for peaking power.

2 hitp://www.canwea.ca/en/QuickFacts.html

22 International Energy Agencyind Energy Annual Report 199Baris, France, March 1996), p. 20.
2 http://www.ewea.org/documents/europe_windata_jaA2qaif

% http://www.canren.gc.ca/tech_appl/index.asp?CalRGi&i=219
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Electrical generation from wind turbines is directly related to thedgspéthe wind

turning the turbine; the faster the turbine turns (up to a certain maximum), the more
electricity is generated. Wind speeds increase with increasing hemtd the land, so

in order to generate the most electricity for a given size wind turbénegight should be
maximized®; hence wind turbines are generally placed on very tall towers. Local
landforms and topography are also important determinants of wind speed; propefsiting
wind turbines is thus essential to ensure optimal operating conditions and dlectrica
output. As the capital costs of installing medium-large scale wind turbimas/&e high
and location of the turbine is critical, detailed wind speed studies are requoetb@ny
installation.

Environmental assessments are also required prior to the installation of a Wwind,tur
and several factors should be considered. Will the installation result in damage to
surrounding environment; large equipment will be required to bring in and erect the
tower(s) and install the turbine blades. Also, wind turbines should not generally be
located in the flight paths of migratory birds, though newer turbine technologies do not
present significant risks to birds or wildfife

Furthermore, the aesthetic aspects of a very tall wind turbine situated dnpohmgof

land need to be considered by a community. Some people regard wind turbines as being
unsightly, while others view them as local landmarks and symbols of a progressive a
modern energy system. In any case, public consultation and negotiation aranygoess
ensure that the location and aesthetic qualities of a wind turbine/wind farm astesuns

with community values and that the project receives broad public support.

3.9.2 - Wind Power Production Incentive

A federal government program, called the Wind Power Production Incentive (¥{/PPI)

has been introduced to encourage the increased penetration of wind power in Canada.
This program offers an incentive of one cent per kWh for ten years for wind-gbwere
electrical generation commissioned prior to March 31, 2007. The intent of the program is
to increase the competitiveness of wind energy versus fossil-fuel basetale

generation. The minimum capacity required to apply for incentive is 20kW.

3.10 - Small-scale Hydroelectric Production:

Small-scale hydroelectric projects may be a viable alternative $elditectrical

generation in some communities. The viability of such projects depends largehhapon t
particular site conditions, such as the size of the hydraulic head, the prooditiey
waterway to the community, characteristics of the storage reservibiel# is one),

25 http://www.canren.gc.caltech appl/index.asp?CalDR6®=232
26 H

Ibid.
27 http://www.canren.gc.ca/programs/index.asp?Cald&Beifd=622
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protection of fish habitat and spawning routes and others. Run-of-the-river hydro
projects may provide reasonable alternatives to dam building and be less datriment
fish stocks and the local aquatic and ecosystem.

Small-scale hydro projects can be used in conjunction with other electmeahgen
(such as diesel generation) and thermal systems, to optimize fuel savings and GHG
emissions.

Please sebttp://www.canren.gc.ca/tech_appl/index.asp?Cald=4&Pgld=27
for more information on small-scale hydroelectricity generation in Camada
http://www.canren.gc.ca/tech_appl/index.asp?Cald=4&Pglde3&xamples of
operating small hydroelectric stations in Canadian First Nations cortiesuni

3.11 - Hybrid Energy Systems:

The incorporation of several electrical/thermal inputs into a remote comrsuwanigrgy
system requires that special attention be paid to matching the supply and load
characteristics (time of day of use, seasonal variations in use, quant)tyjretbe case
where more than one electrical input is

Figure 12: A hybrid PV/Wind system in Ellesmere Island National Park’®

3.12 — RETscreen:

Natural Resources Canada has developed a software package known as RE®Bscree
help estimate the suitability, sizing and economics of RET installations in goitnes
for pre-feasibility studies.

28 http://www.canren.gc.caltech _appl/index.asp?CalDR§®=267#occasional_power
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RETscreen can be downloaded freely at:

http://www.retscreen.net/ang/menu.php

Training for users in remote communities can be completed via the internet
(http://www.retscreen.net/ang/arc.plgr through short courses offered by Natural
Resources Canada; da&://www.retscreen.net/ang/11_form1.dop a schedule of
RETscreen training courses.

This software package can be a very useful tool in comparing different enexgysopti

and an excellent resource for component standards and suppliers, but should be thought
of as only one tool for use in a larger CEP process, rather than as a substituader a |
term, grass-roots CEP.
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Section 4 - Greenhouse Gas Emissions:

4.1 - What is the greenhouse effect?

The greenhouse effect is the term used to describe the fact that the Earthis surfa
temperature is approximately 33°C warmer than it would be if it had no significant
atmospher€. This warming effect is caused by the capture and re-radiation of long
wavelength radiation by particular gases in the Earth’s atmosphere, kngneeabouse
gases (GHG).

Short-wave radiation from the sun (i.e. sunlight) passes through the atmosphere and is
either reflected or absorbed by the Earth’s surface. Reflectedioads&anot absorbed by
GHGs and is either scattered by the atmosphere or escapes to outer spacer, ldbanrtve
wavelength radiation absorbed by surfaces on the Earth is re-radiatedeat long
wavelengths (i.e. heat) over the course of the day. Some of the re-radiated long
wavelength radiation is captured by GHGs in the atmosphere, as would be adwednplis
by glass panes in a greenhouse, thus keeping the Earth’s temperatmrenoagh for

life.

The Greenhouse Effect

TH Lanrfif s mrfsce in
ErErgy ia hiaaled &y T ain
ra i lad ard radislbas tha
back =t kmal Bazk =l
o apase Lovmparcs spacy

Figure 13: An illustration of the Greenhouse Effect’

29 http://www.climatechange.gc.ca/english/climate _cfedearth.asp
ibid
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4.2 - GHG Production and Climate Change:

Beginning with the advent of large-scale fossil fuel combustion and the industrial
revolution, atmospheric concentrations of &f@ve been increasing steadily. Current
concentrations are approximately 380 parts per million, compared with a predaddust
level of about 280 parts per million. The degree to which futurgdd@centrations will
rise depends upon the future levels of fossil fuel combustion and upon the absorptive
ability of the world’s forests, soils and oceans and has a high degree of uncertainty

Figure 14 illustrates historical temperature variations, the increasingrend in recent
years, and a range of projections for future temperature increases due to glab
warming (Courtesy — Intergovernmental Panel on Climate Change)

The Intergovernmental Panel on Climate Change projects that, if unchecked, atinosphe
carbon dioxide concentrations by 2100 will range from 650 to 970 parts per million. As a
result, the panel estimates, average global temperature could probablyZiZeahy
10.4 degrees Fahrenheit (1.4 to 5.8 degrees Celsius) between 1990 ahd 2100

31 (nttp://edition.cnn.com/2004/TECH/science/03/20/glienrecord.ap/index.htinl
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Figure 15: Polar ice packs have been melting sooner in the spring and éang later
in autumn®% polar bears therefore have less time to hunt for seals on ice floes, and a
decline in average weight has been observed in some bear populatidhs.

Variations in temperature will increase more as one approaches the Raldén’'segions.
This is a consequence of the global air circulation patterns that move heat from the
equatorial to polar, regions and vice versa.

Models predicting the environmental impacts of climate change show varsulis reue

to the uncertainty of future atmospheric GHG concentrations, limited dateoanplex
systems and interactions. It is commonly agreed however, that impacts upomnorther
systems will be the most severe. These are likely to include a mucldalienate, with
estimated increases in average annual surface temperatures of betwed®ACafor
Arctic communities. Geological, climatological and ecological systwill certainly be
impacted as a result.

Inuit communities in Canada’s north have already reported significant charbes i
number of days without snow each year, the thickness and reliability of ice fecks, t
variability of the seasons, changes in animal migration patterns and pesimafr

instability. The Inuit of Banks Island have recently reported lightniethunder,

neither of which were recorded in their oral histofledhe adult weight of polar bears

in Canada’s eastern Arctic is lower than usual, because of a shortened seaabn of se
hunting on pack icB. Temperature increases have also been noted in many of Canada’s
communities in recent years, particularly in those in the AfctiElders in these
communities have noticed clear changes in the length and severity of the \iimiess

of yearly ice break-up, stability of the permafrost and insect and bird populations. In

32 http://www.science.ualberta.ca/nav02.cfm?nav02=9&6av01=11471

33 http://www.newscientist.com/hottopics/climate/clilmgsp?id=ns99992285
34 http://www.iisd.org/publications/publication.asp g 10

35 http://www.climatehotmap.org/namerica.html

% Inuit Observations of Climate Change. 11SD, 1999.
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some cases, new species of migratory birds that had previously inhabitefhatedise
south have been spotted for the first time in these communities.

4.2 - Which are the most common GHGS?

The most important of these are carbon dioxide jC@ethane (Ck) and nitrous oxide
(N2O). Carbon dioxide has the smallest greenhouse effect per molecule, with methane
and nitrous oxide being approximately 21 and 310 times more potent respéttively
However, as carbon dioxide is by far the most abundant of these gases, reducing its
production will be the most important step that any community can take towards
mitigating global climate change impacts.

Several synthetic chemicals, such as the hydrofluorocarbons and Sulphur Hedafluor
are extremely potent GHGs, some of which are more than 10,000 times more edfiective
trapping re-radiated heat than is £Ohese chemicals are often used as refrigerants in
appliances, air conditioners or industrial processes. Generally, the atmospheric
concentrations of these chemicals are many times lower than the congerif&i

and their current contributions to global warming is likely minimal.

4.3 - What are the sources of GHG emissions?

Carbon dioxide emissions result when carbon-based fuels are burned. These include
common petroleum-derived liquid fuels, such as diesel, gasoline and the various grades
of light and heavy fuel oils, as well as carbon-based gaseous fuels, such dgasatura
(mostly methane), propaneds) and butane (§H,0). Additionally, the combustion of
almost any organic materials (i.e. those incorporating carbon as complex @®lecul
during growth) will produce C@emissions. Examples of these organic materials include
wood and any plant matter, animal tissues and oils and coals, tars and other organic
residues.

Approximately 22 billion tonnes of C(are released worldwide to the atmosphere epch
year through the combustion of fossil fiéls

4.3.1 — Natural CQ Sources

Swamps, wetlands, peatlands and permafrost that is melting, all may beargnifi

sources of Cg) though the flux of gas between terrestrial and atmospheric features is not
perfectly understood yet. As the amount of carbon (and therefore potentia)lpiGfed

in vegetation, soils and animals, is much larger than that currently stored in the

37IPCC (1996a), 1995 Summary for Policy Makers —gp@&t of Working Group | of the
Intergovernmental Panel on Climate Change.
3 http://www.climatechange.gc.ca/english/climate _cledgreenhouse.asp
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atmosphere, significant changes in the land processes may have large uppacts
atmospheric C@concentrations. Forest fires, clearing of land for agricultural/residential
use, logging, wetland drainage, permafrost melt and other land disturbances, may lower
the land’s ability to store COn the form of organic matter. Conversely, reforestation

and wetland restoration may increase a unit of land’s ability to take-up an€C&gre

thus acting as a carbon sink for the atmosphere.

It is clear that a sustainable and well-planned land/resource use progdsiabke a

part of a community’s overall energy/CO2 strategy in order to ensure thediensi
savings achieved through energy-saving actions within the community are n at
careless land use practices.

4.3.2 — Methane Emissions

Methane (CH) is produced from the breakdown of carbon molecules in environments of
low oxygen, and also by certain types of bacteria, such as those existingnstioé
ruminant animals (i.e. cattle). Cattle are a major source of methane mAoerica and
emissions from cattle herds may contribute significantly to the totahlgoese gas
emissions in some rural communities. Methane is also emitted from swamipsdset

and landfill sites. In fact, many projects designed to capture methaneafndfill Isites

and other sources, for use as a fuel, currently®xist

4.3.3 — Nitrous Oxide Emissions

Human emissions of nitrous oxide D) are related to application of chemical fertilizers
in agriculture. Large-scale, intensive agricultural production has led toraasecn the
amount of fertilizers applied and emissions have increased as a result.| fatices
can be undertaken to reduce the flux g®Nrom agricultural lands. These include:
careful matching of nutrient application to plant growth cycles, inclusion of nitrogen
fixing intercrop plants (e.g. soybeans) with primary crops, the use nutrieaigeraent
practices aimed at minimizing waste in fertilizer applications anddbpti®n of zero or
low tillage practiced’ Furthermore, the goal of reducing®lemissions from
agricultural lands and that of reducing nutrient run-off into streams and aguéquire
the same types of land management practices. Therefore efforts made tmée
problem, very likely will be beneficial in also treating the other.

4.3.3 - Trees are COneutral?

Carbon dioxide is also produced through the rotting and the natural breakdown of organic
matter and this may have major implications in some communities. However, the

3 http://climatechange.nrcan.qgc.ca/english/view.asg8&oid=140
40 hitp://unfccc.int/resourceliuckit/fact27.htmhdhttp://www. climatechangesask.ca/Action-Agro.htm
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complete biomass cycle is neutral as regards €&ssions since the emissions of
organic material on decomposition are equal to the uptake p8@ihg its growth

period. Whether a forest is acting as aGQurce or sink depends upon the time of year
of measurement, the climate, the dominant tree species in the forest, the adgeretthe
the land management practices being used, the occurrence of forest firdseand ot
factors** As a result, a thorough understanding of local forest conditions is required in
order to develop an accurate £$rategy for long-term forest management plans.

4.3.4 — Soll contains carbon too?

Though in the past it has been overlooked, carbon stored as organic matter and microbes
in soils, generally accounts for a greater proportion of the total carbon in many
ecosystems than does the vegetation growing upon it (trees, grassés, autiyities

that remove vegetation and structural tissues (e.g. roots) from soil, canrréstge

losses of carbon (released asJ2&though the magnitude and ecological impacts of

these losses is not completely understood at pfésent

In any case, it is not reasonable to only consider carbon stored in trees whanggsess
impact of land development and logging activities upon @dissions. Soil
management practices should be an integral component of any land management,
agriculture and forestry plans. When careful practices are undertakers fordst
agricultural lands may act as carbon sinks by sequestering CO2 into orgareéis

Sources of Information:
More information regarding the role of forests and soils in greenhouse gapamieay
be obtained from Fluxnet Canadudtp://www.fluxnet-canada.ca/

4.3.5 - Greenhouse gas global warming potentials

The relative global warming potencies of the various greenhouse gasetedrin liBable
1.

Greenhouse Gas Chemical Formula Global Warming
Potentiaf®

CO, 1
Carbon Dioxide

Methane CH 21

41 http://www.inra.fr/presse/nov00/gb/nb3.hamd
http://nofc.cfs.nrcan.gc.ca/climate/en/factsheatsgheets e.html

42 http://www.enviroliteracy.org/article.php/700.html

3 http://www.agr.gc.ca/policy/environment/pdfs/soihks/CarSinke.pdf

4 http://www.greenhouse.crc.org.au/crc/ecarbon/patibos/nee/chapter17_cultivation.pdf

45 http://www.agr.gc.ca/policy/environment/pdfs/soihks/carbon-eng.pdind
http://www.wri.org/climate/mitigate.html

46 Summary for Policy Makers — A Report of WorkingoBp | of the Intergovernmental Panel on Climate
Change. IPCC, 1995.
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Nitrous Oxide NO 310
Sulphur Hexafluoride SF 23,900
Hydrofluorocarbons (various) B Fx 140-11,700

Table 1 — Global Warming Potential of the Major Greenhouse Gases.

Greenhouse gas emissions factors for commonly combusted heatingsalectrdiuction
and transportation fuels are listed in Table 2.

Fuel CQ CH, N,O
2.730 kg/l 0.00013 kg/l 0.0004 kg/I
Diesel
Propane 1.500 kg/l 0.000024 kg/l 0.000108 kg/!
Natural Gas 1.891 kg 0.000037 kg/rh 0.000033 kg/m
2.550 kg/l 0.000006 kg/l 0.000031 kg/l
Kerosene
Light Oil (#2) 2.830 kg/l 0.000006 kg/l 0.000031 kgl
Heavy Oil (#6) 3.090 kg/l 0.00012 kg/! 0.000064 kg/l
Gasoline (carand 2.360 kg/l 0.00025 kg/l 0.00026 kg/l
light truck)
Wood 0.950-1.500 kg/kg 0.00005-0.015 0.00002-0.00016
fuel kg/kg fuel kg/kg fuel

Table 2 — Greenhouse Gas Emissions Factors of Commonly Combusted Fuels

4.4 - The Kyoto Protocol and emissions targets:

Under the terms of the Kyoto PrototiCanada must reduce its GHG emissions to a

level that is 6% below the levels emitted in 1990; this must be accomplished in the period
of 2008-2012. This amounts to a reduction of approximately 25% from current emissions
levels.

4 http://www.ec.gc.ca/climate/kyoto.htm
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Figure 16: A generalized picture of the GHG emissions reductions redred by
Canada under the Kyoto Protocol.

Sources of Information:

More information about climate change and Canada’s commitment to the KyotodProtoc
is available ahttp://www.climatechange.gc.calnformation on the annual emissions in
each province or territory is availablehdtp://www.nrcan.gc.ca/es/ceo/update.htm

4.5 - Direct versus Indirect Emissions:

Emissions that are released through the immediate actions of the community are
considered DIRECT emissions. Examples would include those released through the
combustion of diesel fuel for electrical generation, the burning of wood for Bpatiag,
and the combustion of gasoline to power automobiles, snowmobiles, etc.

INDIRECT emissions are those generated through the operation of actions dxténeal
community, but tied to the community through its consumption of them. For instance,
emissions produced during the manufacture and degradation of goods produced outside
the community, but used within it (i.e. foods, plastics, equipment) could be considered
‘indirect’ emissions. The emissions related to the transportation of people and@oods t

and from the community might also be accounted for as such. For instance, emissions due
to airplane transportation to and from urban centres (i.e. for business meetingal hospit
evacuations, import of goods) can be quite significant and a community should attempt to
include these in its accounting of its emissions where possible.
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The division between direct and indirect emissions should be defined as part of any CEP
process to ensure that all partners in the process are using the same assumptions
analyzing the community’s emissions data. Emissions sources should be zatkgseri

either direct or indirect before data is collected to ensure a consistetteamlined

approach to the process.

4.6 - Emissions Calculator:

Resources are available to assist communities and individuals to determicarthen
dioxide and other GHG emissions. Several are available on the internet:

http://www.climcalc.net/eng/Intro 1.html
http://yosemite.epa.gov/oar/globalwarming.nsf/content/Resountedd®olsCalculators.
html

http://www.safeclimate.net/calculator/

A discussion group for help with technical GHG emissions issues is alsdévaila

http://kn.fcm.ca/ev.php?URL ID=2875&URL DO=DO TOPIC&URL SECTION=
201&reload=1083584050
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Section 5 — Community Energy Planning
Methodology for Remote Communities

By law, incorporated municipalities in Canada must compile a plamdeelopments
within their communities. This plan (the Official Plan or sommilsir title) is the
“official” planning document of the community and is registerethwhe provincial or
territorial government. The content though of this plan is limitatsiability to deal with
issues such as energy security and global warming. A longendision is required in
order to effectively put together a community energy plan.

The process to develop a CEP need not be onerous. Much of the inforrmatlceady

available in various forms. What is needed is a mechanism it tirgether that

information and translate it into goals, programs and projectsvihaddress the needs
of the community.

Developing a Community Energy Plan (CEP) requires a simparoach to many other
plans. The process may be summarized as follows:

Put together a team,
Develop a community vision,
Do a basic energy audit,

w0 DdhPE

Quantify the community vision and develop specific targets and todscaf
progress,

Collect and analyze required data,
Arrange financing for programs and infrastructure,
Develop a schedule for actions,

© N o O

Implementation and monitoring.

5.1 - Step 1 — Put Together a Team:

The successful development and implementation of a CEP will require a significant
commitment from the municipality, region or community governing body. Devejopin
the CEP may take well over a year and sustained support at a number of defezksnt
is required to see it through. Communities undertaking long-term planning pscesse
have often found it convenient to split the CEP committee into two levels, a working
group and a steering group.
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5.1.1 - The Working Group

This group comprises members of associated departments, utilities and other
organizations interested in participation, such as:

Municipal or Band Staff (planners, engineers, etc),
Utility Staff,

Community Association Volunteers,

Building Managers,

Environmental specialists,

Architects, developers, etc.

The working group will be responsible for undertaking much of the data collection and
analysis, communication with contractors and financiers, drafting reqoegi®©posals
and many other tasks associated with providing the substance for the CEP process.
Municipal or band staff will be particularly suited for this group, as theyhaiWe access

to many resources and have the skills to undertake these tasks.

5.1.2 — The Steering Group

The steering group will generally be made up of local community, businesstgr util
leaders. Some examples might be:

Mayor, Councilors, Band Chiefs,
Elders,

Utility Trustees,

Large building owners,
Community/cultural association leaders,
School principal or Dean.

The steering committee is responsible for overseeing development of the CEP and
ensuring that it moves in accordance with the vision put forward by the community. A
second responsibility of the steering committee is to ensure that the CEBspsoce
dynamic and responsive to feedback at later dates, yet stays on track in meeting
objectives in the longer term.

5.1.3 — The Champion

In many communities, a single individual (i.e. ‘the champion) may provide much of the
driving force behind community action on an issue. Though he/she may be very effective
in motivating the community towards a desired goal, it is important to forendle CEP
process and broaden the group of participants (i.e. via the establishment ofamsrk pl

and the striking of the working and steering groups). This will help to ensuréehat t

CEP and its related projects progress, regardless of the status/motivatien of ‘t

champion’. This is particularly important in remote communities in Canada, asrfteque
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leadership changes and the departure of trained staff are often ‘facts iof ifese
communities. The actions of motivated individuals/champions should be encouraged
within the larger framework of the CEP process.

5.2 - Step 2 — Develop a Vision:

The foundation of any successful long-term planning process is a vision that broadly
reflects the ideals and goals of the community. This vision serves as an underfnni

the CEP process and should continue to inform decision-makers as they progress through
the planning and implementation stages.

The visioning process encourages a community to engage itself in thinking about its
future form, function, resource base, finances and quality of life. For many remote
communities, reduced energy consumption and the move towards local energy sesource
will be a natural component of a community vision.

The scope for the CEP should also be established at this point. This includes the time
frame considered and the physical and functional boundaries of the process.
Furthermore, a basic work plan should be developed to lay out specific short-term
milestones and a more general, longer-term time-frame for CEP actions.

5.2.1 - The Visioning Process Must be InclusiveAlf Ideas

Note: A vision is, by definition, inclusive &LL _ideas. Some aspects of the vision m
later prove to be impractical, but the initial stages of the visioning proaessiathe
time to discount them.

All ideas should be given due consideration at this point in time; even though some may
not be deemed suitable, these may help to stimulate further discussion and creative
approaches to problems.

It will often be helpful to enlist the services of a facilitator(s) to ensat all ideas are
given proper recognition and that the character and ideals of the communithakea
are well represented in the visioning process. Special care should be taken in
circumstances where one portion of the community has been historically maeginat
where political control has typically been divided along social, cultural orlicles. The
use of a long time frame however will help to overcome many of these barriers

5.2.2 - Engaging the Community

There are many approaches to communicating with and soliciting involvement and
backing from a community. These might include:
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newsletters,

advertisements in local newspapers or on radio stations,
posted bulletins,

telephone calls,

verbal communication,

written and electronic surveys,

town hall meetings,

web-site postings,

etc.

There is no hard and fast rule - some may be suitable for some communities or for some
actions, but not for others. Ask around in neighboring communities for their experience.
Likely an assortment of these techniques will be used to enlist public paiticipat
throughout a typical CEP process.

Small, remote communities might rely more upon door-to-door communications or
surveys and town hall meetings, but each community will choose the methods most
appropriate to meet the goal of reaching out to as broad a segment of the population as
possible. It may be feasible to contact all or nearly all of the communittiglire

It is necessary to maintain a resource area (whether this be physidabreteor both),
where information on the status of the CEP process is regularly posted. This & ofte
room in the village hall or the band council offices.

It should also be noted that efforts to engage and update the community must be
culturally sensitive and flexible in presentation. In communities in which pheifirst
languages are spoken, outreach and information updates should be undertaken in all
major languages. When canvassing door to door it may be helpful to do so in groups of
two or more, to ensure that responses are understood and recorded accurately. If
consultants from outside the community are involved in collecting information from
community members, it is advisable that they be accompanied by someone frooakhe |
community; this will generally encourage greater local ‘buy-in’, esfigaen

communities where ‘experts’ from outside the community have historadiyrolled

energy and other services.

5.2.3 - Objectives and Vision Statement

The Visioning Question — Where do we see our communpiin 20, 30 or
more years?

The Visioning process should culminate in the establishment of a set of objeatitles f
CEP and a vision statement. The set of objectives needs to be specified paslearl
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possible in order to serve as the basis and support for policy and program decisions over a
long time frame, and in order to stand the test of time when in conflict with shaort-te
financial or political decisions. The objectives must also be constructed with aeam

symbols relevant to the community and should set goals that are clear andgfutami

the general population.

A vision statement should accompany the set of objectives. This can take oromasy f
and likely should be expressed in a variety of media to reflect the muljigidileas

and perspectives within the community. Paintings, maps, models and written stateme
may be used to encapsulate as much as possible the common vision expressed for the
future of the community.

5.2.4 - Sustainable Communities

Sustainability means a state in which the actionsfthe present will have
little or no negative impact upon the quality of Ife of future generations
and upon the environmental systems in which theyue.

The above description contains the same idea that is captured by the ‘Sevexii@ene
First Nations philosophy: consume conservatively and protect the environment now so
that future generations will be able to meet their resource needs.

Though there are many strategies for promoting community sustainadidynrfany of
them implemented), most are similar in their approach. A list of CEP methodcdogies
organizations involved with CEP and community sustainability is given in Appendix 1.

The idea of long-term planning is common to most, but a holistic approach to energy use
is often lacking. As noted earlier this has been largely due to the fact thgy e the
responsibility of an external organization. At most, communitiege@ceuragedo take

part in an energy audit to identify the major sources and users of energy in the
community and arencouragedo look at alternative supplies of energy to meet the

future needs.

Events of the past and predictions for the future suggest that a more radical approach to
energy management is needed. An approach that involves an examination of the forms
and functions of various aspects of the community; one that will identify opportunities
for substantial efficiency gains beyond those recognized with simple enetigy. darge
savings in energy are possible when systems and energy cycles are alighegtated,

either through the increased transfer of lower grade/entropy ‘wastej\yehetween

systems (i.e. the use of waste heat from electrical generation fer@paater heating),

or through the rationalization, integration or re-thinking of the services provided to t
community, using energy efficiency as a currency for their evaluation.
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5.2.5 - Time Frame of CEP

Typical municipal plans (e.g. Official Plans) cover time frames of Ssyaaslightly

longer. Such plans are very much subject to the conditions existing at the time of the
planning process. Though such plans are essential to smooth municipal operations, they
do little to encourage continuity of ideas and offer little impetus for lomg-thange and
sustainable living.

Long-term CEP requires the consideration of a time frame exceedingpeted

lifetime of the bulk of the existing infrastructure, thus allowing a more blatd sia

which to build a community vision. Time frames of 30, 40 or 50 years would be suitable,
though each community will choose a time frame to suit their local needs. Choosing a
longer time frame encourages respondents to think ‘outside the box’ and helps tesepara
the material interests of those in the community from their vision of an ideal cobgmuni

5.2.6 - Target Area

It is very important to establish the physical boundaries of the area beinderedsin

the CEP in order to simplify the data collection process and ensure that all people
involved are considering the same area. Many different boundaries, both phydical a
political, can and have been used in developing CEPs. A CEP may encompass a single
municipality and be delineated according to the political bounds of its area. An
alternative format is to adopt a regional approach, where several smallograsifall

within a single planning area.

Regions need not be defined politically; they could be delineated by a local wadtershe
plain, bio-region, traditional hunting boundary, forestry management area, Rimts\Na
land claim, provincial or national park border, etc. Many of these functional umés ha
been successfully used to define the physical limits of a planning process istthe pa

The definition of this limit should be carefully considered as part of the CEP prasess
this boundary can have dramatic impacts upon the scope and success of the CEP. The
inclusion of resource extraction or hunting areas, for instance, might alter tyssaoh

the energy balance of the community and highlight the need for better resource
management practices or ecological protection. This also may demonstratem@ppsr

for synergies between these activities and community development/cdpaldigg.

After the target area for the CEP has been defined, it is very importantéeaepits

limits visually on one or several maps (i.e. political, topographical, traditiommatledge,
ecological).

5.2.7 — The Work Plan

After the working and steering groups have been established, it is importantowia a
timeline and work plan for the CEP. This should include some concrete near term goals
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and deadlines, such as dates for town hall meetings or visioning processes, sesell a
concrete goals and deadlines for future events, such as an energy assestitnent/a
requests for project proposals, funding arrangements, etc. Some tarfrenienor the
CEP process might be helpful though, to ensure that all committee membersrarefawa
and will remain committed to the process throughout.
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The Hornby Community Visioning Projétwill take place in 4 steps:

1. Sustainable Community Education Series

Using current models of community development education, the CEEC plhostta
series of speakers and video screenings as a way to engage the community in a proces
discovery about the possibilities of community change. By looking at niimielaround

the world, and engaging in discussions about possible implementation on Hornby Islang
community members will broaden their understanding of how to create a sustaamabl
diverse community. This will set the groundwork for the survey sr@hwg processes

to follow.

2. Quiality of Life Survey

The Advisory Committee will help to determine what criterilhlve used to determine
how healthy Hornby is. Some communities think that if everyone is nialisraj money,
that must mean their community is healthy. We think Hornby has diftaremia. Once
these "indicators" are determined, a research process, including aysuwié be
undertaken to help us accurately measure the community health. This ‘tsesl
also help us 5 years from now when we want to measure our progress.

3. Community Visioning

The CEEC will organize and facilitate dozens of workshops and meetingsateso
engage various sectors of the community in "visioning exercises". Shss®ns will
allow the community to "think outside the box" and imagine what the comnconity
look like in 20 years based on what people want rather than what they think is possible.
will also be a vehicle through which the community can articulatealises and goals

for itself, and provide the basis for the strategic planning process to follow.

4. Strategic Planning

Based on the values, goals and projections articulated in the community visioning
process, "issue-specific" action groups will be formed to create managaadtlclearly
defined plans for the future. These groups will be responsible for dewglapoad map

of activities to achieve specific, strategic goals as well agithe-lines for achieving
those goals, and for determining appropriate groups and organizations to oversee th
successful completion of the plans.

4

\1-4

Flgure 17 describes one community’s framework for establishing a commutg
vision.

“® http://mypage.uniserve.ca/~ceec/index.html

Draft — Version 1 5/17/2005 48

of



Natural Resources Canada - Community Energy Systems

5.3 - Step 3 - Do a Basic Energy Audit:

Unless a clear understanding of the goals of each step is gehératill be easy to

become swamped with data. It should be remembered that thestaygs of the study
requires data of a descriptive, global nature. As issuesiantified, the level of detail

may increase and additional data developed. It is not necéssaolfect energy data for
every house in a community if the principal consumers are locatedlirster such as a
downtown core. Similarly, trends and observations are as importdhe ianalysis as
hard data.

A basic energy audit can help to highlight the obvious and significant energy flows
within the community, as well as the primary sources of inefficiency. Thibevi

helpful in organizing a work plan for the CEP and in determining which aspects of the
community’s energy use needs to be examined more closely. This is not the tame for
detailed building-by-building survey. Rather a sample of the buildings, energy arsers
fuels within the community is all that is needed here.

Hint: Be selective in collecting data. In the process of develoaipdan for a small
community in northern Ontario (population 535) the band manager collected “all fata
relating to the village”. The index for the collected data ran to 81 pagesnall type.
Evaluation of the data was exhausting!

An initial scan provides an awareness [of

the community at large. Gross data for th he Part for Climate Protect
community will indicate areas Of € rartners lor Limate Frotection

excessive energy consumption or otHe rogram of the Federation of Canadian

: o o
resource usage problems. Gross data \vi un|C|'paI|'t|es focuses on a 20%
reduction in greenhouse gases and

also allow a community to establish iisth ¢ the devel t of
baseline conditions in their priority areas: eretore proposes e developmen’ ot a

energy, emissions, water, employmentgreenhouse_ g_a_s baseline |n\_/entory for
waste. etc 1994 as an initial sten of their nroaranr

reenhouse Gas Inventory:

If pre-existing data is available (i.e. from a previous energy audit), @patshy be
unnecessary. Otherwise, the use of energy audit checklists from a lotaivailid be
helpful. A good resource for undertaking an energy audit is available at:

‘ httg://www.aea.nt.ca/Edf/OSS:GuideCommunities.gdf \
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Utilities may also offer training courses on energy efficiencgrgymmanagement and
other energy-related topf¢s Many communities however may find it beneficial to hire a
consultant to help them undertake this process.

5.4 - Step 4 — Quantify the Vision and Develop Spec fific
Targets and Indicators:

At this point, the community has established a clear vision of the future andaalglas
picture of its current state of energy consumption as well as the issues that bhee
addressed to move toward the vision. Now it is very important to clearly definefguanti
the goals for the future and establish an indicator system to track perfertoamcds
those goals.

Some communities have attempted to define suitable terms of reference aisdoiarge
their own, while others have chosen to use the guidelines established within existing
frameworks, such as Smart Gro#ttor the Federation of Canadian Municipalities’
Partners for Climate Protection progranBoth home-growtf and more universally-
available approaches can be successful.

An example: A community in Tucson, Arizona developed numerical pancenargets
that were based upon reducing resource consumption within the project companecyt
average new home in the City of Tucson and generating infrastructureasosjs The
original targets were as follows:

Energy Conservation 75% reduction

Water Conservation 65% reduction

Solid Waste 90% reduction

Air Pollution 40% reduction

Employment Create 1 job for every 2 residences

Initial uncertainty existed about the nature of the targets and theirimietermining
how the development should proceed (e.g. Were these minimum standards ar pener
goals?). In retrospect it was unclear as to how the targets would be adredis
enforced and remain current. To compensate, a Technical Advisory Comvnitsep
established to facilitate the process of creating clear and workablelopevent

49 http://www.aea.nt.ca/main.htm?projects/projectO0A&L

50 http://www.smartgrowthcanada.com/pages/sgcenter.htm

51

http://kn.fcm.ca/ev.php?URL _ID=2805&URL_DO=DO TORIORL SECTION=201&reload=1083584
042

52 http://www.sustainablehamilton.org/vision2020.htm
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standards for the development. The Committee, comprised mostly of acadeahic
engineers, was guided by two basic principles:

The standards must be both exemplary and feasible.
The standards must foster creativity and innovation in construction.

For some aspects of the vision (e.g. an improved ‘sense of community or an igcreasin
awareness of local cultural traditions), qualitative targets and a commsangultation
approach can be taken to help define the goals needed to achieve it. For more concrete
aspects, such as energy consumption and water management goals, conetgtanigrg
indicator systems will be necessary to ensure that progress towards therg inéee.
Existing indicators systems may be the best choice for these more eassvets, though

the targets should be chosen to reflect the particular circumstances antimaticity.

http://www.ec.gc.ca/soer-ree/English/csin/default.$ra very good source of
information for available indicator systems.

5.5 - Step 5 — Detailed Data Collection and Analysi  s°°:

Development of any long-term plan requires a thorough understanding of the current
situation and any trends that will impact its future implementation. Relevanirilest be
collected to help the community and CEP steering committee get a graspcarn &mé
state of the community’s energy needs, resources, expenditures and sy<ieshes o
predict what will happen to each of these on the road ahead.

Historically, many of the aspects of community operations have been coreptaiized,
so that responsibility for a commodity or service changes hands as it is dklwere
subsequently discarded. Electricity and water become the responsibilityadrisumer
once they enter the user’'s home; wastewater, sewage and material goodsmaf losge
to the consumer become the responsibility of the municipality or community. Though
compartmentalizing energy and goods may be helpful for identifying areas of
responsibility (i.e. production vs. waste products), it can stand in the way cdretficas
consumers are not aware of the full life-cycle of the goods/energy beisgred.

In order to achieve energy efficiency goals, it is important to map out the éibeanergy
as they pass through various components of the community; this may requirengpllecti
information from a number of sources (i.e. from utilities, residential/buscoessimers
and institutional/government users). An energy balance can therefore hmpddve
showing exactly where energy is consumed in the community.

%3 Much of this section is borrowed from NRCan’s Couamity Energy Planning methodology, Section 2.
Some may not be applicable to remote / northernnconities.
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A Sankey diagram is one tool that can be used to help ‘map out’ the energy flows (or
other flows (e.g. $ or solid waste)) passing through the community.

In the case of energy consumption, the diagram
provides a graphical balance sheet for $¢yample: water vapol
community’s energy pathways, identifying bopissuing from a cooling tower

energy type and quantity. Many people find tifisg highly visible on a cool d:
diagram easier to understand than a numerical tgolgyt the diagram will indicate

appreciating the relative magnitudes and impactq qfat it contains little useful
the energy streams. From the diagram they are fbd@ergy. On the other hand,

_ the local river is normally
Sankey diagrams may be constructed manually] Qfnseen but may contain

they may be developed using softwAre significantly more usable
. energy or create a greater
The example shown overleaf is of the Town of environmental hazard

Whistler, British Columbia and demonstrates a
number of key features:

The electrical energy used throughout the town originates primarily from
hydraulic stations belonging to BC Hydro (70% efficient water turbines). Only
peaking power is developed from fossil fuel plants (34% efficiency).

Heating within the community uses both propane and electricity in a ratio of 54%
propane and 46% electricity.

The average vehicle is effectively 25% efficient

Although the community uses 1,512,000 GJ of energy each year it is responsible
for 2,810,000 GJ of emissions.

If the economics were suitable there may be an opportunity for a local high
efficiency combined heat and power plant to generate electricity to cigplac

low efficiency electricity from Burrard inlet and heat to displace pmepa

The large amount of energy used in transportation reflects the tourism aspbets
community and supports investigation of mass transit of some form.

>4 Contact The Sheltair Group (604) 732-91@8w.sheltair.confor more details on Sankey software.
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ENERGY FLOW DIAGRAM - WHISTLER (2000)

PRIMARY ENERGY INPUTS USABLE ENERGY OQUTPUTS

\ ELECTRICITY

BURRARD THERMAL 427,000 GJ
70,000 GJ w

PROPANE HEAT
680,000 GJ 845,000 GJ

HYDROELECTRIC
1,110,000 GJ

ELECTRICITY

HEAT

GASOLINE & DIESEL
950,000 GJ

MOTION
; 240,000 GJ

VEHICLES

2,810,000 GJ 1,512,000 GJ

WASTE HEAT
1,297,000 GJ

EFFICIENCY = 53%

Figure 18: A typical Sankey diagram showing the energy streams for WhistleB.C.
(courtesy — Sheltair Group Inc.).

5.5.1 - What Data is required, and where does itn@from?

In general, the set of indicators chosen to track the perfaemahthe community in
meeting its CEP targets and movement towards the community visibrguwde the
process of data collection. As a minimum, enough data must betedlli® establish,
with high confidence, the value of each of these indicators (whethee tredues be
guantitative or qualitative). Also, some attempt to charactdrze@ature and size of any
errors associated with each indicator or statistic should alswabe, to demonstrate the
amount of variability or risk inherent in each.

Data collection need not be limited to just that necessaryighystie indicators program
however. For instance, collection of traditional knowledge from conmmihilers may
be important for some communities (e.g. for understanding of traditoleagy systems
or local climate changes). A clear definition of the termsdus these cases will be
necessary to ensure that all data collected is treatedyegndltruly represents the views
of the provider.
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Accessibility to the required data will vary depending upon the tfpdata. Energy
consumption data is relatively straightforward to attain; the utilitieataia accurate and
detailed records of all transactions, however there may besis®lated to data
ownership or privacy that will have to be worked out with thetigdior individual
consumers.

5.5.2 - Origins of data

Data can be described as being of three forms: Active, Passive, and Supportive.

Active data - data that will be used in the execution of enemging projects and
over which the community has some level of control, e.g. peak heatidg, loa
electrical usage, building design code, spatial arrangement.

Passive data — data that relates to the use of energy withgortivaunity but that the
community has little or no control, e.g. design temperatures, oil & gas pricing.

Supportive data — data that has little apparent relevance to theb@Hstovides
background to the understanding of how the community functions.

e.g. climatic data, geographic data, employment levels.

The guestions that need to be answered will fall into four categories:

1. Those questions that can be answered immediately from your knowledge of the area

2. Those questions that can be answered by visiting the site or facility cehcern
3. Those that may be answered by talking to the people who work at the faadity; a
4. Those that can be answered by talking to the relevant level of government.

5.5.3 - Availability of Data

Some data will not be immediately available to the study tdemm example, energy
consumption data (gas and electric) for individual residential usitzonsidered
confidential to the building owner and not normally released by thiesti The Utilities
can however release the data in a form that does not relate directly to a unigumeerons

5.5.4 — Mapping

Displaying data on maps is an excellent means for projectlizigtion and for sharing
the information with others. Memory tends to stretch and shrink distansea map
organizes data, puts the ideas into perspective, and better illustratesnasyinrthe data.

Draft — Version 1 5/17/2005 54



Natural Resources Canada - Community Energy Systems

A number of maps should be obtained, allowing themes to be created onTkach.
Municipal Government or Band Council offices are excellent sourcanaps. Care
should be taken to ensure that the maps are up-to-date however. Alsajinigpgon
their age, some maps may include hidden features such as undergrounsl @ewe
discarded oil tanks that may have a bearing upon the CEP.

5.5.5 - Data Analysis

The team should meet regularly to discuss results of datatawil@nd compilation. Any
data or comment that is unclear, misleading or partisan, shouldrifeed or discarded;
basing a long-term plan upon poor data is not in the community’s best interest.

Asking questions of data is an ideal way to present the viewdr tvends that belie
areas of concern:

Are there areas within the community where certain adies
dominate?

Are there areas of high-energy consumption, waste dischargeewt
consumption, high transportation needs, cooling, etc?

Are these areas consistent with a date of construction?

Are these areas consistent with a building type, employmeginme, or
other activity?

Answers should be highlighted for further investigation.

It may be helpful to enlist the help of a consultant to oversee the data collection and
analysis aspect of the CEP, to ensure the greatest degree of acodrafficency. In

this case, the input of the Working Group will be required, to guide data analysis and to
make sure that the data will meet the needs of the longer-term goals &Rh@@ess.

5.5.6 - Interpreting Data

Evaluating energy on a global scale is a relatively straightforwamkgsavith a map and
a walk-about. With a visual assessment of the buildings it is pegsillevelop a feel for
the areas of over-consumption or under-utilization as these becohntiglitied on a map
and may warrant a closer inspection.

Figure 19 was generated from an understanding of the heatedfeas with different
colours representing levels of floor area/ site area (data was providdthlsa @ity Hall
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and BOMA™). In this graph red indicated high levels of energy consumption, blue
moderate and yellow & green lower levels of consumption per unitceudeea. The
energy consumption per block of building allows a map of energy dertityet
visualized. Components of these areas - building stock, transportatiehcatcnow be
compared with accepted standards. For example, the block-by-block epnesymption
data for the high occupancy buildings seen in the downtown core should be edmpar
with a target estimate for the year. Higher than averaghtrauggest a building retrofit
program and substantiate this with the estimate of the potential savings.

For more detailed data collection, or when actual data is noablgilsoftware can be
used to compare building construction against advanced construction stafd&fds.
from Natural Resources Canada allows a building design to bpatechwith the Model
National Building Code and enables an evaluation to be made of possitét
opportunities. The software is available free of charge from tR&€ah / RNCan
CANMET Buildings Group websitbttp://buildingsgroup.nrcan.gc.ca/

O
@%ﬁ%@@& O & ©

Figure 19: A map illustrating energy consumption densities in dowmwn Ottawa.

%5 Building Owners and Managers Associatibtty://www.bomacanada.orgroduce data on commercial
office space for urban areas throughout Canada.
°® http://buildingsgroup.nrcan.gc.ca/
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5.5.7 — Output of Data Analysis

When completed, the initial analysis should provide:

Thematic maps highlighting key energy and resource use.
Highlighted areas of perceived overuse

Possible areas of future program focus

Indicators that would suggest potential improvement.

A summary report is the physical manifestation of the analgsiilable for review by
the public and the council. Citizen buy-in is imperative for the @mgntation stage and
often it is only when confronted by these trends that people sm&enge their habits
or become prepared to adopt new standards.

5.6 - Step 6 - Financing the CEP, Infrastructure an d
Programs:

Though listed as step 6, consideration should be given to financing for the CEP process
and any infrastructure/energy efficiency projects resulting fromoit) its inception. A
number of funding sources are available to help communities undertake CEP and energy
efficiency processes. These include programs sponsored by the federal and
provincial/territorial governments, as well as by utilities and quageigmental

organizations (e.g. the Federation of Canadian Municipalities and the Canada Housing
and Mortgage Corporation). A partial list of these agencies is given in Appendix 3.

The use of economic evaluation and pre-feasibility tools, such as RETscregmeatily

help in evaluating the cost-effectiveness, return on investment, payback period and othe
information for possible projects. Efforts to fully account for all of the carstisbenefits
associated with a particular project or community initiative should be made’ c&st&

and benefits, such as social, cultural and environmental impacts, are oftertddfic

guantify, even though they may be of very real economic consequence to the community
indirectly. By including a consideration of some of these indirect costs aefitee

projects previously considered only marginally economical, may be deterraibed t

more cost effective than other options over the long-term.
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5.7 - Step 7 - Schedule for Actions (Programs and
Projects):

As with any long-term planning process, a schedule of actions is essential to the
implementation of the recommendations of the CEP. It may comprise both a rigorous
short-term plan and a more flexible long-term set of actions, for which detals

financing have yet to be worked out. In any case, a clear timeline for adlibely to
budget for future projects and will demonstrate a sense of direction and organization to
funding bodies and project partners.

Awareness and outreach campaigns will be important aspects of CEP impteamenta

over the course of its life. Every effort should be made to inform the communityPof CE
progress and future activities. Dissemination and outreach can be enacted through a
variety of mediums include print, public consultation (e.g. Town Hall meetings), the
maintenance of a CEP website and door-to-door actions. Public and political support
may not be steadfast however, so the existence of a solid, well thought out plan of actions
is essential to the continued success of the CEP activities.

5.8 - Step 8 - Implementation and Monitoring:

Projects and programs stemming from the CEP should be undertaken in an indrementa
manner, according to the community vision and the financing available. It may be
helpful to start with a relatively small project, from which clear besiefin be drawn, in
order to demonstrate to the community that the CEP is meeting its goals and thessprogr
towards their vision is being made.

Close monitoring of program and project performance should be integral to the CEP
process, and a formal feedback mechanism should be incorporated to ensure that lessons
can be learned from successes and failures. This is essential to make $heeldingt

term energy plan stays both on target fiscally and remains true to the visiblisbgd

by the community.

Periodic reviews of the CEP process should also be built into the long-termrierferli

the CEP. Perhaps ten years into the thirty-year plan, several goals needdedyeon

some of the targets need to be revised because of changes in community pleicggra
economic drivers, etc. The long-term vision of the community should remain relatively
untouched however, in order that it is not ‘taken hostage’ by the immediate economic or
political needs of the day.

A plan to improve the level of energy awareness and technical skill among kideahts
and leaders should be also included as part of the CEP. Records should be kept of
training assignments and local skill sets, and the CEP committee should attenaiie
the best use of ‘local talent’ and encourage human capacity building and training of
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young people in energy management issues (both project management and technical
issues — e.g. HVAC installers, engineers, etc.).

In general, the CEP should have both relatively stable (community vision) and dynamic
(programs, feedback, training, etc.) aspects. Every effort should be madgatantiee
energy planning process with other municipal planning functions (e.g. for tlogaOffi

Plans). The CEP however, should serve as a longer-term backdrop and economic guide
for other more political, short-term activities. One can think of the CEP as prowiding
moderating effect upon the OP and political planning processes, in that it wilbhelp t
ensure that the longer-term community goals of energy efficiency, ecopowsperity

and sustainability underlie community actions into the future.

Conclusion:

The intent of this document is to provide communities with the necessary background
information necessary to allow them to develop long-term community energy plans. A
step-by-step methodology is proposed to help in guiding the CEP process, but this is by
no means the only approach possible. In fact, there are many ways to undertake a long
term planning exercise and the most suitable approach will depend upon the nature of the
community, its resources and its leadership.

In any case, the adoption of a long-term view of energy management in the community
can help remote communities to gain more control of their energy use, fuel ess@urd
environmental management. The benefits of increased energy independence,
maintenance of wealth in the community and the development of the human capacity
associated with implementation of the CEP should also not be discounted. Lastly, the
goal of a more sustainable approach to energy consumption and the associated
greenhouse gas emissions reductions can be achieved through this process.
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Appendices

Appendix 1 — Existing CEP Approaches and Related
Energy Planning Resources:

Community Energy Systems Group — Natural Resources Canada: Community
Energy Planning Methodology
(http://kn.fcm.ca/ev.php?URL _ID=4436&URL_DO=DO_TOPIC&URL_SECTION=20
1&reload=995175841

Government of Canada — Climate Change Program
(http://www.climatechange.gc.ra

Arctic Energy Alliance — Community Energy Planning: A Guide for Northern
Communities Ifttp://www.aea.nt.ca

BC Energy Aware Committee — A Tool Kit for Community Energy Planning
(http://www.energyaware.bc.ka

Environment Canadanttp://www.ec.gc.ca

Government of Saskatchewan — Sustainable Community Planning Program —
Greenprint kittp://www.gov.sk.ca/enermine/about/gp_bkgrd htm

California Energy Commission — Energy Aware Planning Guide
(http://www.energy.ca.gov/reports/energy aware _guide)html

US Environmental Protection Agency — Green Communities
(http://www.epa.gov/greenk)t/

Federation of Canadian Municipalities — Green Enabling Furtts /{www.fcm.c3,
2003 Municipal Governments and Sustainable Communities Best Practices Guide
(http://kn.fcm.ca/file_download.php?URL_1D=5180&filename=10708958601BP_Guid
e_En_03_Final.pdf&filetype=application%2Fpdf&filesize=966583&name=BP+Guide+
En+03_Final.pdf&location=user-5/

Pembina Institute — Energy Planning Initiatives for First Nations
(http://www.pembina.org/pdf/publications/eplanning_firstnations_2002-03-19.pdf

INAC — Comprehensive Community Plannirdtp://www.inac.gc.ca

Office of Energy Efficiency — Natural Resources Canadaw.oee.nrcan.gc.g¢a

Canadian Rural Partnership — Rural Development Initiative
(http://www.rural.gc.ca’lhome_e.phtmi

Social Planning and Research Council of BQtpf//www.sparc.bc.ca/cdi/

International Council for Local Environmental Initiatives (ICLEI) — Cities
Climate Protectionhttp://www.iclei.org/ccp-au/ccpfolder/ccp.hym

Sheltair Corporationhftp://www.sheltair.com

Green Communities Associatiohti{p://www.gca.cih

Conservation Council of Ontario — GreenOntahtigd://www.greenontario.ojg

Vestar [ittp://www.vestar.net/projects/govt_projects.html

Cullbridge — Tools of Changéttp://www.toolsofchange.com/English/FirstSplit.asp

Compass Resourceshttp://www.compassrm.com

Canadian Energy Research Instituténtt(//www.ceri.ca
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Smart Growth BC — Community Assistance Program
(http://www.smartgrowth.bc.¢a

NRCan / Community Energy Systems Group — Community Energy Systems
program
(http://www.nrcan.gc.ca/es/etb/cetc/cetcO1/htmldocs/research _pregras e.html

PlaceMattersToolkttp://www.placematterstools.com/TCDDM/HOME2.htm
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Appendix 2 - Data Standards °':

Dealing with large quantities and several different types of data camléenting task for

many people. In order to simplify this process, data standards should be decided upon
before collection begins. These include: how much data needs to be collectedgeither

an absolute number, a percentage of units, a percentage impact, etc.), how it will be
collected, how it will be recorded and how it will be analyzed. Efforts to ensure
consistency are very important, especially for information that is ¢tetlexrally or

through surveys; there is no point in one person collecting one type of data, while another
is collecting a different type of data. A little organization at this poilhsave

frustration for those who have to compile and analyze the data later on.

Associated with data are units. A data point does not have meaning unless it has units
associated with it. In the metric system of measurement there avelgase units, of
which 4 are of immediate interest -

Quantity Unit Symbol Unit Symbol
(metric) (imperial)
Length metre m foot ft
Mass kilogram kg pound Ib
Time second S hour h
Temperature Kelvin K Fahrenheit F
Heat Joule J British Thermal Unit BTU
Power (electrical) Watt w BTU per hour BTU/h
Flow Liters/second /s Gallons/min gbm

Prefixes are used to indicate powers of ten. They mean thatomlyy one unit of
measurement you can express any measurement from the snoales largest. They
each have a short name and symbol. Large factors have uppeycdsas, and small
factors lower case symbols.

For example- with the metric system:

Giga 1 000 000 000 G
Mega 1 000 000 M
Kilo 1 000 k
Milli 0.001 m
Micro 0.000 001 U
And for the imperial system:

Thousand 1 000 m
Million 1 000 000 mm

" Taken from Community Energy Planning MethodoldgRCan. 2004
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Appendix 3 — List of Funding Agencies for CEP and
Related Projects:

FCM Green Municipal Funds:

http://kn.fcm.ca/ev.php?URL ID=2825&URL DO=DO TOPIC&URL SECTION=201
&reload=1043178382

Aboriginal and Northern Climate Change Program:

http://www.ainc-inac.gc.ca/clc/anc/anccphom e.html

Infrastructure Canada Program:

Partnerships between Infrastructure Canada and the provinces and territories
o http://www.infrastructure.gc.cal/icp/partners/provinces e.shtml

INAC:

Northern Affairs Program (Innovation and Knowledge funds)
0 http://www.ainc-inac.gc.ca/ps/nap/econodev_e.html
Northern Science and Technology (funds for promotion of S&T and economic
development in the north)
0 http://www.ainc-inac.gc.ca/ps/nap/norscietec_e.html

Natural Resources Canada:

Technology Early Action Measures (TEAM)
0 http://www.climatechange.gc.ca/english/publications/team_199801/glance
-asp
Energy efficiency programs (buildings)
0 http://oee.nrcan.gc.ca/english/programs/index.cfim#Buildings
Renewable energy programs
0 http://www2.nrcan.gc.ca/es/es/renewable _e.cfm
Climate change programs
0 http://www2.nrcan.gc.ca/es/es/change_e.cfm

Alternate funding sources:

http://kn.fcm.ca/file download.php?URL [ID=3483&filename=10517343711FCM fundi
ng quide FINAL.pdf&filetype=application%2Fpdf&filesize=2105622&namEMfu
nding+quide+FINAL.pdf&location=user-S/
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