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Case Study: Exhibition Place Turbine in Toronto

Exhibition Place, on Toronto’s waterfront, is host to a 600 kW, 30-storey wind turbine. North America’s first urban 

commercial-scale wind turbine is jointly owned by a local for-profit co-operative (Windshare) and by the City of 

Toronto’s energy utility (Toronto Hydro). The turbine was constructed in 2002, at a total project cost of $1.8m. It 

produces around 1000 MWh every year, enough to power approximately 100 homes. 

As a symbol of clean energy, the turbine has contributed to greatly heightened awareness of the possibilities of 

renewable energy, community ownership and sustainability. More information is available at http://www.windshare.ca/

explace/the_wind_turbine.html

Photo Source: Toronto Atmospheric Fund

3.2. Costs of wind electricity
The wind is free, but the capital equipment needed to 
harness the wind’s energy can be expensive. The cost 
of wind electricity is a function of the upfront capital 
investment (and maintenance costs), and the amount of 
electricity produced.

The costs of wind power vary signifi cantly with scale. BC 
Hydro estimates the cost of electricity from wind in BC to 
be around $75-$200/MWh for commercial-scale wind 
farms.21  Electricity from smaller wind energy systems tends 
to have higher costs, at around $180-$440/MWh.22  The 
ultimate cost of wind electricity will depend on site specifi c 
characteristics, in particular wind speeds and constancy. 

A small-scale wind turbine (10-100 kW) will cost around 
$3000-$8000 per kW. The Canadian Wind Energy 
Association has developed a cost calculator to estimate 
the cost of a turbine: http://www.smallwindenergy.ca/en/
SmallWindAndYou/Planning/BallparkCost.html 

3.3. Will wind work in my community?
The fi rst step in identifying potential wind sites is to 
examine a wind resource map. This will provide a general 
idea of the potential in your area. However, wind speeds 
vary signifi cantly based on local geography, and hence on-
site wind monitoring is essential. Currently available wind 
energy technology requires an average annual wind speed of 
around 5 metres per second to be viable. 

The best opportunities may be remote and off-grid 
communities, especially those which currently rely on 
expensive and polluting diesel. Wind power for such 
communities and facilities can greatly reduce costs, while 
reducing GHG emissions and other pollutants.  

Other opportunities exist in grid-connected communities. 
Public buildings may provide an opportunity to develop 
roof-mounted wind turbines, though building-mounted 
turbines are a technically diffi cult application of wind 
technology. Local governments should obtain some form 
of performance guarantee for any building-mounted 
wind technologies.  Dockside Green in Victoria is piloting 
installation of wind turbines on the roof of one building.  
Mounting the turbine on a tower if possible, instead of on 

a building, is a way to avoid 
potential technical problems 
associated with building 
mountings.  

The City of Richmond has 
installed a pilot hybrid wind-
solar system for powering 
street lights.23 This technology 
involves the use of a 600 
Watt wind turbine and a 120 
Watt solar photovoltaic panel 
which stores energy from the 
wind and sun to a battery 
pack, which in turn, powers 
the light from dusk to dawn.

The City of Richmond 

is testing a new type of 

lighting system, generating

both wind and solar energy, 

and storing the electricity 

to a battery to power the 

street light at night.

Source: City of Richmond

Proposed roof 

mountings of wind 

turbines at Dockside 

Green, Victoria.

Source:  Dockside Green
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Your community may be within an area in which there 
is a commercial-scale wind farm under investigation. If 
so, you may have already been contacted by the company 
developing the project. It will be good to educate elected 
offi cials, staff and the community about the implications, 
impacts and benefi ts of wind power. 

In addition to supporting the Bear Mountain Wind Park 
power project, the City of Dawson Creek partnered with 
the Peace Energy Cooperative to evaluate potential for a 
City-owned wind power project. The study 24 includes:
 •  a technical assessment of the wind energy resource 
 • an economic assessment of:
  -  potential costs of producing wind energy at a 

scale suitable to community ownership
  -  BC Hydro’s Standing Offer Program and other 

types of “feed-in-tariffs” as a means of fi nancing 
the project; feed-in-tariffs are the central policy 
used to propel countries such as Germany, 
Denmark, and Spain to be world leaders in wind 
development.

 •  next steps needed to further advance community-
owned wind energy in Dawson Creek.

Electricity is responsible for half the cost of energy spent on 
city-owned properties.  Wind is viewed as a viable option to 
help Dawson Creek produce its own power, to achieve price 
stability over time and to become an economic generator by 
supplying premium green power to the grid.

The NRCan RETScreen tool outlined in section 1 can help 
determine viability of potential wind energy projects.  www.
retscreen.net   Also a website on small wind developed by 
the Canadian Wind Energy Association provides useful 
information, resources and case studies on small wind in 
Canada: www.smallwindenergy.ca

4. Solar Photovoltaics
Solar photovoltaic (PV) cells convert sunlight into 
electricity, even when cloud cover restricts direct sunlight. 
PV is particularly suitable for use in buildings where it 
can be used to replace roof tiles or cladding, thus partially 
offsetting the costs of these materials. Recent years have 
seen rapid growth in solar photovoltaic markets. As a result, 
the variety of products on offer is now huge, including 
solar roof tiles and solar glass, in addition to traditional 
panels that are mounted on rooftops.  Solar PV is a 
relatively expensive form of renewable energy, although 
prices are expected to continue to fall.  

Key advantages of solar PV:
 • zero fuel costs
 •  can be incorporated as an attractive and/or 

educational feature of a building
 • can offset costs of other roofi ng or cladding materials
 • 40-year or more lifespan.25

4.1. Solar resource in British Columbia
British Columbia receives substantial solar energy, 
particularly in the Okanagan, Thompson-Nicola, Peace 
and East Kootenay regions. Natural Resources Canada has 
produced a solar resource map for Canada, as well as data 
for 3500 Canadian communities.26 BC Hydro has also 
produced a solar resource map of British Columbia, which 
can be found at: http://www.canmap.com/green.htm 

It is likely that many projects of interest will be ’building-
integrated,’ that is, solar PV panels will be integrated into a 
building as a roofi ng or cladding material. As a result, these 
projects will be small in scale, and local shading conditions 
may be the single most important determinant of solar 
resource. BC Hydro has estimated that approximately one 
third of residential and commercial rooftops in British 
Columbia have good solar exposure (that is, are free from 
direct shading).27 
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4.2. Costs of solar electricity
Solar photovoltaic energy is not cheap. The high costs of 
the materials mean that upfront costs are high, and payback 
times correspondingly long. Solar PV energy would be 
expected to cost around $500-$900/MWh.28  That is, a 
3 kW grid-tied solar photovoltaic system will likely cost 
$20,000 to $30,000, including installation, while a much 
larger 100 kW grid-tied photovoltaic system would cost 
around $600,000 to buy and install.29

Where PV panels are used to displace alternative cladding 
materials, this initial cost is substantially offset. Building-
integrated solar panels can also add to the architectural, 
aesthetic and educational value of a building. However, it 
is otherwise unlikely that a photovoltaic project would be 
attractive on economic grounds alone. 

As solar photovoltaic energy grows worldwide, unit costs are 
falling. A recent estimate suggests that within 20 years, the 
cost of solar photovoltaics could fall to $100/MWh.30  

4.3. Will solar PV work in my community?
PV systems may be grid-connected to the utility, or stand-
alone. One of the best opportunities is likely to be in 
facilities in communities isolated from the province’s 
integrated electricity system. Many communities already use 
solar photovoltaic power in parking ticket machines and 
street or emergency lighting. An interesting application of 
solar technology is in garbage cans. Solar-powered garbage 
compactors greatly increase the volume of garbage that can 
fi t into a garbage can. As a result, collections are needed 
less frequently, saving money and reducing emissions 
associated with transport.  

Other good opportunities are in new municipal buildings, 
or when a building is having its roof replaced. Many solar 
photovoltaic manufacturers supply systems that act as a 
roofi ng or cladding material, which offsets the cost of 
the material that otherwise would have been used. Solar 
PV can be a highly visible symbol of the local government 
commitment to sustainable energy. NRCan has developed 
a buyer’s guide that may help in choosing the appropriate 
type of system: http://www.canren.gc.ca/app/fi lerepository/
6AD47BA5A6E74E6C81A1700601610114.pdf

The NRCan RETScreen tool can help determine viability 
of potential solar energy projects. www.retscreen.net

Installation of 

photovoltaic panels 

in Mission, BC

Source:  Vancouver 

Renewable Energy 

Co-operative

Case Study: Solar lighting in Kelowna

The City of Kelowna is hosting an innovative solar photovoltaic project with funding from NRCan. The Solar-Powered 

Lighting Project uses solar energy to power 100 lights in public spaces throughout the City, including parks, pedestrian 

and bike trails, and where needed  for security and safety. The solar lighting systems are designed and manufactured 

by a BC company, Carmanah Technologies. In addition to $500,000 from NRCan, the City of Kelowna is contributing 

$128,000 in cash and in-kind. Kelowna already has over 70 solar PV installations, mostly on parking kiosks and 

pedestrian signals, and is committed to further developing the City’s solar resources.  

Photo source: Carmanah Technologies

A solar compactor 

using photovoltaic 

technology has been 

installed at Dockside 

Green, Victoria.

Source:  Dockside Green

http://www.canren.gc.ca/app/filerepository/6AD47BA5A6E74E6C81A1700601610114.pdf


14  |  Powering Our Communities  Community Energy Association

British Columbia is heavily dependent on hydroelectricity, 
and there is continued investment in hydroelectric 
generation throughout the province.  The fl ow of water, 
especially falling down from a higher level, drives a turbine 
to generate hydro power.  This occurs in a variety of forms 
and at different scales. 

Some hydro projects use a dam to store water, while others 
divert water from the river fl ow without signifi cant storage. 
Hydro projects without signifi cant storage are often known 
as ‘run-of-river.’  Note that even run-of-river projects 
may involve small dams, in order to keep the penstock 
submerged. The defi nition of run-of-river is based on the 
amount of water stored behind the dam or weir, usually 
defi ned as less than 48 hours of storage capacity.

Defi nitions of ‘small’ and ‘micro’ hydro vary signifi cantly. 
BC Hydro defi nes small as 2-50 MW of capacity, and 
micro as anything below 2 MW. 31  

Many forms of hydroelectric power can be considered 
environmentally benefi cial, because they produce clean 
power. However, hydroelectric power can have negative 
environmental impacts, because of damage to river ecology 
and fi sh populations, as well as terrestrial impacts associated 
with power-lines, access roads and construction. 

In general, smaller hydro installations (less than 30 
MW) are considered less damaging than large dams, and 
in some jurisdictions size alone has been used to judge 
environmental impact. Run-of-river hydro is generally 
considered less damaging than projects involving signifi cant 
storage behind a dam, as it does not involve fl ooding areas 
upstream of the project. However, even small and run-
of-river hydro installations may have effect, and all need 
to be carefully assessed and designed.32  Watershed Watch 
Salmon Society has produced a useful citizen’s guide to the 
environmental impacts of run-of-river hydro projects.33  

Key advantages of hydro:
 •  among the cheapest sources of renewable electricity
 •   good opportunities and expertise in BC.

5.1. Hydroelectric resources in British 
Columbia
Many hydroelectric sites in BC are already under 
development. In 2000, to facilitate the development of 
further hydroelectric projects in British Columbia, BC 
Hydro developed an Inventory of undeveloped opportunities 

at potential micro hydro sites in British Columbia.34  An 
additional resource assessment was conducted in 2007.35 
Water licences have been purchased for many of these sites, 
even where no development has yet taken place. The BC 
government keeps an online inventory of purchased water 
licences.36  

BC Hydro has produced a Handbook for developing micro 

hydro in British Columbia for those seeking to develop small 
hydro projects in the province.37 The handbook outlines 
the process of developing a micro hydro installation, which 
addresses key stages and issues:
 • Business planning
 • Site selection
 • Financing 
 • Permitting and approvals
 • Grid interconnection and energy sales
 • Construction
 • Operation and maintenance.

5. Hydroelectricity

Typical run-of-river hydro project. 

Source: Soren Henrich, Watershed Watch Salmon Society
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To help project developers understand the permitting 
and approvals process, the British Columbia government 
has produced a Guide for waterpower projects for project 
developers.38 This guide helps project developers 
understand the approvals and permitting process, which is 
likely to involve:
 • Purchase of a water licence
 •  Purchase of land tenure, if the project is on crown 

land
 •  Environmental Assessment (mandatory for projects 

over 50 MW; many smaller projects choose to go 
through this process)

 •  Federal environmental assessments may also be 
necessary, particularly if the project will affect fi sh, or 
if federal funds are used in the project.

5.2. Costs of hydroelectric power
BC Hydro’s heritage infrastructure has long since paid off 
the original construction costs, and the power so produced 
is correspondingly cheap. In contrast, the costs of new 
hydroelectric power can be much higher, since developing 
a hydroelectric power project demands signifi cant capital 
investment. 

Costs of small hydro (500 kW to 100 MW) range from 
around $60-$110/MWh.39  Costs are higher for small 
micro hydro systems (less than 500 kW). Costs are site 
specifi c, and as a result it is diffi cult even to provide 
an indicative cost range.40  IPPBC describes a typical 
small hydro installation (5-50 MW) as costing $10-$80 
million.41   

5.3. Will hydro power work in my 
community?
Opportunities range from tiny systems for single buildings, 
to larger systems in creeks or even in the municipal water 
system. The 2007 resource assessment undertaken by 
BC Hydro will provide a good idea of whether there are 
opportunities for commercial-scale systems in your area.42  

For smaller systems, there 
are a number of guidance 
documents that can help 
identify opportunities at 
a local site. The BC Ministry 
of Agriculture has published 
guidelines for on-farm use,43 
and NRCan has produced 
a buyers guide for those 
seeking to develop very 
small projects of less than 
100 kW.44   

Case Study: Hupacasath First Nation and China Creek

The China Creek small hydro project is a story of successful community partnership and co-operation. The 

Hupacasath First Nation led a project to develop a small hydro system at China Creek, near Port Alberni. With a 

generating capacity of 6.4 MW, the project has signed a 20-year power purchase agreement with BC Hydro, and is 

expected to reduce GHG emissions by 4000–5000 tonnes per year.  

In order to develop the project, the Hupacasath created the Upnit Power Corporation, along with minority partners 

Ucluelet First Nation, Synex Energy and City of Port Alberni. Upnit is a Nuu-chah-nulth word meaning ‘a calm place.’ 

The project cost a total of $14.5m, including some financial assistance from FCM’s Green Municipal Funds and 

Western Economic Diversification.

Photo: Hupacasath Chief Judith Sayers and Port Alberni Mayor Ken McRae, during construction of the China Creek 
hydro project. Photo source: Hupacasath First Nation

The District of West 

Vancouver is generating 

power from its drinking water 

system, with a 200 kW turbine 

that replaced a pressure-

reducing valve. 

Source: District of West Vancouver 
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BC already has over 600 MW of biomass-fi red electricity 
generation capacity,47  mostly ’co-generation’ plants in the 
forestry and pulp and paper sectors. Generating electricity 
through combustion always generates heat, and co-
generation (sometimes called ‘combined heat and power’ 
or CHP) makes use of this heat for buildings, hot water or 
industrial processes. 

The provincial government is supporting the development 
of BC’s bioenergy resources through the Bioenergy 
Strategy, published January 2008.48  The bioenergy strategy 
was accompanied by a bioenergy information guide for 
British Columbia, which provides a detailed guide to the 
technologies, fuel sources and opportunities for bioenergy 
development in BC.49 

Key benefi ts of biomass and biogas:
 • low fuel costs, widely available fuel
 • opportunities for economic development
 • waste management and air quality improvements.

This section explores three sources of bioenergy of interest 
to local governments in British Columbia: municipal 
solid waste, biogas from sewage treatment and landfi ll, and 
wastes from forest (including pine beetle) and agricultural 
sectors. 

6.1. Municipal solid waste 
Municipal solid waste (MSW) has been used to generate 
electricity for over 100 years, and its use for this purpose 
has always been controversial. Advocates believe the process 
to be a sustainable win-win solution to both energy supply 
and waste disposal. Critics argue that in addition to being 
polluting, it creates an incentive to create waste, rather 
than to reduce and recycle which have lower environmental 
impacts.50 Generating energy from waste should only be 
considered as part of an integrated solid waste management 
plan, that fully explores fi nancial and sustainability 
implications of other waste management options. Guidance 
on the use of waste for energy as part of a broader strategy is 
available from FCM,51  and the BC Ministry of Community 
Development has published a report on Integrated 
Resource Management, which includes energy from waste 
options.52   

6. Biomass and biogasDrinking water systems can sometimes be fi tted with 
turbines to harness the energy in drinking water 
fl owing downstream. The District of West Vancouver 
has developed such a project, described in a case study 
in section 9.3. In the Okanagan, the District of Lake 
Country is developing a project to install a 1 MW turbine 
within the Eldorado Reservoir water system.45  A 2002 
study explored the potential for a hydroelectric project in 
the water system that supplies Nanaimo, and although no 
projects have yet been developed there, the study provides 
a useful resource for others considering this option.46 
Other cities generating electricity from water fl ows or 
reservoirs within the drinking water system include 
Portland, OR and Tacoma, WA. 

The NRCan RETScreen tool outlined in section 1 can 
help determine viability of potential hydro power projects.  
www.retscreen.net 
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Case Study: Metro Vancouver’s Waste-To-Energy Facility

Metro Vancouver’s Waste-to-Energy-Facility (WTEF) is located in Burnaby and commenced operation in 

March 1988. The facility processes solid waste (i.e. garbage), and originally produced only steam for use 

in an adjacent paper recycling mill. In 2003 it was upgraded to generate electricity through installation of 

a turbine and generator in a project known as SEEGEN (Social, Economic and Environmental GENeration 

of electricity). The WTEF processes around 20% of the lower mainland’s garbage, and has historically 

sold about 135,000 MWh per year of electricity to BC Hydro, enough to power around 15,400 homes. 

Environmental monitoring over the 20-year period has shown no detectable impact on air quality. 

The SEEGEN upgrade cost $36 million, and now earns over $6 million annually in revenues from 

electricity sales, in addition to revenues from the sale of heat and from tipping fees. The project reduces overall GHGs by producing electricity, 

and by provision of steam to the adjacent paper recycling mill.

Photo source: MetroVancouver

Energy can be derived from MSW in a number of ways. 
Waste can be burned in a waste incinerator, and the 
resulting heat can be used to raise steam and drive a 
turbine. The fuel is free (or even cost-negative, that is, the 
facility will be paid to accept fuel through tipping fees), and 
the technology is proven, having been used for many years. 
However, incineration of MSW requires sophisticated 
and expensive emissions controls to prevent release of 
toxic chemicals into the air. In many parts of the world, 
local populations have resisted the installation of waste 
incinerators over fears about exposure to toxic chemicals, 
particularly dioxins. 

New technologies are being developed to generate electricity 
from MSW, including gasifi cation, which has higher 
effi ciencies and often lower air emissions than traditional 
incineration. A pilot project in Ottawa is currently 
demonstrating the feasibility of this process, in partnership 
with Plasco Energy.53 The Plasco project has an electricity 
generating capacity of 4 MW and consumes up to 85 tonnes 
of MSW per day.  

Organic wastes can be used to generate biogas, through 
a process of anaerobic digestion (breaking down in 
the absence of oxygen). This process is similar to the 
production of biogas from the digestion of sewage sludge, 
which is discussed in 6.2 below.  

6.1.1. Costs
BC Hydro recently estimated that MSW incineration 
projects on Vancouver Island and in the Lower Mainland 
and Okanagan regions could provide a generating capacity 
of at least 50 MW, and would cost around $74/MWh.54 
Cost estimation is diffi cult because only a single project 
exists so far in BC: MetroVancouver’s Waste-to-Energy 
Facility in Burnaby (see below). 

6.1.2. Will it work in my community?
The economic feasibility of producing energy from 
MSW is largely dependent on the size of the solid waste 
resource locally available. As a result, it is likely that MSW 
energy projects would only be possible in BC’s largest 
urban centres. 

Energy from waste is controversial, and any project would 
likely need extensive community consultation to determine 
whether or not it should proceed. Important community 
concerns will likely include the potential pollution 
implications, and the concern that waste management 
efforts should focus on waste reduction, recycling and 
re-use, rather than energy generation. 
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6.2. Biogas
The decomposition of organic waste creates biogas, a 
mixture mostly of methane and carbon dioxide. Biogas 
can be used to produce heat or electricity or both, or can 
be used as a transportation fuel. There are two principal 
sources of biogas of interest to local governments: 
anaerobic digesters within sewage treatment systems, and 
landfi lls.  These are signifi cant sources of GHG emissions, 
in part because methane is 25 times more damaging to the 
atmosphere than carbon dioxide.55 Capturing and burning 
this gas for energy helps reduce GHG emissions, as well as 
producing clean energy. 

Landfi ll gas currently accounts for around 8% of BC’s 
GHG emissions. Landfi ll gas can be captured and either 
fl ared (burning the methane and releasing carbon 
dioxide, a less potent GHG) or used as a fuel for electricity 
generation. Landfi ll gas utilization offers one of the most 
promising opportunities for local governments seeking to 
develop renewable electricity projects. There are already 
three IPP projects using landfi ll gas that are part-owned by 
local governments in British Columbia (Hartland Landfi ll 
in the Capital Regional District, Vancouver Landfi ll in 
Delta and the Glenmore Landfi ll in Kelowna), with others 
in development. In addition to reducing GHG emissions, 
landfi ll gas capture and utilization reduces odours from the 
landfi ll and improves local air quality. 

Digester gas arising from sewage treatment has been used 
since 1895, when the City of Exeter, in England, started 
digesting sewage and using the resulting gas for street 
lighting. Digestion of sewage sludge typically takes place 
in larger sewage treatment plants (those processing more 
than around 11.4 million litres, or 3 million US gallons, 
per day).56 The gas arising from digestion is usually either 
fl ared, or used to generate heat and power for use within 
the sewage treatment plant. 

Biogas can also be produced from anaerobic digestion of 
the organic fraction of MSW,57 greatly reducing the volume 
of waste going to landfi ll, or from anaerobic digestion of 
agricultural waste. There are only a couple of examples 
of anaerobic digestion of MSW in Canada (such as the 
Dufferin facility in Toronto), but it is common in Europe. 
In Sweden, a number of wastewater treatment plants 
have started to combine digestion of sewage sludge with 
digestion of kitchen waste, leading to signifi cantly higher 

production of methane.58,59 The methane produced is 
used to run fl eets of buses, or for co-generation of heat 
and electricity. 

6.2.1. Costs
For landfi ll gas, major costs are related to the process of 
gas capture, rather than use of the gas. Costs vary 
depending on proportion of gas captured, and size of 
landfi ll. As an example, the Regional District of Nanaimo 
captures 70% of landfi ll gas from the Cedar Road Landfi ll, 
in a project that cost $1.2m.60 The District currently fl ares 
the gas, but is developing a project to sell it for power 
generation, with an expected capacity of 1 MW. There are 
also signifi cant ongoing maintenance costs associated with 
landfi ll gas capture. 

Many landfi lls in BC already capture and fl are their landfi ll 
gas; upgrades to make use of the gas would cost much 
less than a complete capture and utilization project. The 
provincial government is developing rules to govern landfi ll 
gas capture, and the regulation currently under consultation 
proposes to mandate gas capture for landfi lls that generate 
more than 1000 tonnes of methane per year.61  

The costs of anaerobic digestion of organic waste vary 
signifi cantly, with larger facilities signifi cantly more 
cost-effective than those serving small communities. 
As an indicator of capital cost, a facility that processes 
10,000 tonnes per year of organic waste is likely to cost 
around $10m.62  

6.2.2. Will it work in my community?
Landfi ll gas utilization is likely to be economic only at 
large landfi ll sites, which generate suffi cient quantities of 
gas.  Landfi lls receiving over 10,000 tonnes/year may be 
required by provincial regulations to capture at least 75% 
of landfi ll gas.63  This will greatly improve the economics 
of energy generation from landfi ll gas for landfi lls above 
this size, as the most expensive element of landfi ll gas 
utilization, gas capture, will be required. In terms of the 
amount of energy that can be generated, a rough rule-of-
thumb is that a landfi ll of 1 million tonnes of waste in place 
is needed to run a 1 MW energy system.64  

Several landfi lls in BC already capture landfi ll gas and 
use it to generate heat or electricity (see table below, 
and section 9.3.2 for more detail). Others, such as the 
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Sunshine Coast Regional District’s Sechelt Landfi ll (which 
receives 12,000 tonnes of waste per year)65 and Regional 
District of Nanaimo’s Cedar Road Landfi ll (described in 
more detail above), are currently developing landfi ll gas 
utilization projects. 

Golder Associates has produced two recent studies for the 
Ministry of Environment:
 1.  Inventory of GHG Generation from Landfills in British 

Columbia,68 identifying 35 BC landfi lls with disposal 
rates greater than 10,000 tonnes in 2006; and

 2.  Cost Estimation Model for Implementing GHG Emission 

Reduction Projects at Landfills in British Columbia.69 

Environment Canada has profi led some examples of 
landfi ll gas capture and utilization,70 and has produced a 
guidance document on landfi ll gas management.71  More 

up-to-date and comprehensive guidance is available from 
the US Landfi ll Methane Outreach Program: http://www.
epa.gov/lmop/res/index.htm#community 

Production and use of biogas from sewage sludge digestion 
occurs at several wastewater treatment plants in BC, 
including facilities in MetroVancouver, Prince George and 
Nanaimo. Energy from wastewater treatment digestion 
is likely only viable at plants that serve a population of 
50,000 or more, and economics improve with size. As a 
rule-of-thumb, enough biogas can be generated from each 
1 million litres per day of wastewater to produce up to 9 
kW of electricity (or 1 million US gallons to produce up to 
35kW of electricity).72   

Anaerobic digestion of municipal organic waste is likely 
to be economically viable in larger communities, with a 
population over 20,000-40,000.73  A useful guide to 
anaerobic digestion technologies is available from FCM: 
http://www.sustainablecommunities.ca/Capacity_Building/
Waste/Solid_Waste_as_a_Resource.asp

6.3. Wood waste and agricultural residues
Combustion (or gasifi cation, then combustion) of solid 
biomass, such as woodwaste and agricultural residues, can 
be used to generate electricity. This is a well-established 
technology, with a strong history in BC and elsewhere. 

BC has an enormous biomass resource from forestry 
and agricultural wastes. Recent resource assessments have 
estimated that enough forest and agricultural residues exist 

Case Study: Hartland Landfi ll Gas Utilization Project

The Hartland Landfill serves the 340,000 people of Greater Victoria, receiving around 150,000 

tonnes of garbage annually. It began as an unregulated dump in the 1950s, and was taken over by 

the Capital Regional District in 1985. Landfill gas has been collected and flared at Hartland since 

1991, but the energy value of the landfill gas was lost until development of the Hartland Landfill Gas 

Utilization Project. 

The Capital Regional District partnered with Maxim Power, a private company from Calgary, to 

generate electricity from the gas. The facility became operational in 2004, and has a capacity of 

1.6 MW, enough power for approximately 1,600 homes.  The project cost a total of $2.7m, with 

ownership shared by the CRD (which owns 70% of the project) and Maxim Power. This upfront cost does not include the cost of landfill gas 

collection, which was already undertaken at the site and which often represents the most significant part of a landfill gas utilization project.

Further details are available at www.crd.bc.ca/waste/documents/submission_landfill_gas.pdf

Photo: The Hartland Landfill Gas Utilization Project generates 1.6 MW of power and yields a return to CRD of $200,000 annually. 

Photo source: Capital Regional District

Landfi lls Size (tonnes per year)

Glenmore Landfi ll, Kelowna 100,000

Hartland Landfi ll, Capital Region 110,000

Ecowaste Landfi ll, MetroVancouver 210,000

Cache Creek, MetroVancouver 370,000

Vancouver Landfi ll, MetroVancouver 610,000

Coquitlam Landfi ll66, MetroVancouver Closed

Jackman Landfi ll, MetroVancouver Closed

Port Mann Landfi ll, MetroVancouver67 Closed 

BC landfi lls utilizing gas for energy

http://www.epa.gov/lmop/res/index.htm#community
http://www.sustainablecommunities.ca/Capacity_Building/Waste/Solid_Waste_as_a_Resource.asp
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to provide up to half of BC’s energy requirements, though 
this number almost certainly exaggerates the amount that 
could be recovered in practice.74   However, there are 
many users of such ‘waste’, and accessing biomass for 
energy generation may not be cheap, even during the 
current high cutting rates associated with the mountain 
pine beetle infestation. 

It is estimated that the short-term wood resource associated 
with the mountain pine beetle epidemic will be exhausted 
by 2014 at current cutting rates. New electricity projects 
using biomass energy will have a lifespan signifi cantly 
beyond 2014, and therefore need to have secure access to 
a source of biomass not dependent on the mountain pine 
beetle epidemic. One way of doing this is to negotiate 
an agreement with a forest licence holder such as a local 
sawmill, or with a local agricultural producer. 

The Province has produced a primer to help independent 
power producers understand forest management in BC, 
and implications for resource availability. http://www.for.
gov.bc.ca/hts/bioenergy/primer_IPP.htm 

6.3.1. Costs
The costs of energy generated from woodwaste or 
agricultural residues are heavily dependent on the cost 
of the fuel. Energy from sawmill woodwaste can be 
relatively cheap ($85/MWh), while standing pine-beetle 
infested wood, or road-side slash waste, is a relatively 
expensive source of energy ($180/MWh).75 Capital costs 
for the generating plant depending on the technology 
used (direct combustion, or gasifi cation followed by 
combustion, for example), and are in the range $2.5-$3m 
per MW of capacity.76  

6.3.2. Will it work in my community?
The best opportunities for electricity generation from 
wood and agricultural wastes are where there is a reliable 
source of fuel within the community, such as a sawmill. 
However, it may not be easy to secure low-cost fuel even 
where such a source exists. A good fi rst step is to contact 
possible sources of biomass energy. 

The NRCan RETScreen tool outlined in section 1 can 
help determine viability of potential biomass energy 
projects.  www.retscreen.net

In some parts of the province, geological formations 
contain useful heat that could be used to turn water into 
steam, which could then drive a turbine, thus generating 
electricity. This technology is well established in other parts 
of the world, providing reliable and clean power. 

There are currently no operating geothermal power 
projects in Canada. The most promising site in British 
Columbia is the Meager Creek project near Pemberton, 
currently under development by Western GeoPower.77 

Until this project has demonstrated commercial viability 
of geothermal power in BC, it is unlikely that investors will 
commit to projects elsewhere in the province. 

The BC Ministry of Energy, Mines and Petroleum 
Resources has produced a geothermal resources map, which 
helps communities identify whether they are likely to have 
potential to develop geothermal power projects. http://
www.em.gov.bc.ca/Geothermal/GeothermalResourcesMap.
htm  In addition RETScreen may be of some support.  
www.retscreen.net   

7. Geothermal power

http://www.for.gov.bc.ca/hts/bioenergy/primer_IPP.htm
http://www.em.gov.bc.ca/Geothermal/GeothermalResourcesMap.htm
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8.  On the horizon: 
Wave, tidal and fuel 
cell technologies

British Columbia is fortunate to have considerable energy 
resources in its coastal waters. Tidal, wave and current 
technologies are under development. As technologies 
develop and costs fall, it is likely that there will be 
commercially attractive applications throughout coastal BC, 
but this is still some years away.  RETScreen does provide 
some support on wave and current energies.

Case Study: Race Rocks tidal power

The islands of Race Rocks, 17km southwest of Victoria, are home to one of the world’s few 

operational tidal power systems. The buildings on Race Rocks (lighthouse, foghorn, and marine 

education centre) were powered for many years by a diesel generator. The use of diesel was 

expensive in terms of both maintenance and fuel, and alternative energy options were explored for 

environmental, educational and economic reasons. Lester B. Pearson United World College of the 

Pacific, home to two hundred students from one hundred countries, operates the facilities and acts 

as the eco-guardian of the Race Rocks Ecological Reserve, as part of their commitment to unite 

people and nations for a peaceful and sustainable future through education.

The Race Rocks tidal energy project was developed as a partnership between Pearson College, Clean Current Power Systems, Encana Corp. 

and Sustainable Development Technology Canada. The project consists of a 65 kW tidal current turbine, which started generating power in 

2006. The tidal power project complements a solar photovoltaic system (made possible with funding from the Ministry of Energy, Mines and 

Petroleum Resources) and a battery bank, and enables the island to operate facilities without diesel generation.78 

The tidal turbine operating at Race Rocks is British Columbia’s first operating tidal energy system. 

Photo source: Lester B. Pearson United World College of the Pacifi c

Fuel cells are another technology that may provide 
power in the future. Fuel cells use chemical reactions 
rather than combustion to produce both electricity and 
thermal energy. Hydrogen fuel cells, where much of the 
recent research has been focused, use hydrogen as the 
fuel source. Because there is no combustion, harmful 
emissions are extremely low – the only by-product of 
hydrogen fuel cell electricity generation is water and heat. 
However, hydrogen must be produced from another 
source (usually natural gas), in which case there may be 
GHG emissions associated with its production.
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Renewable electricity projects can help promote 
sustainability in the community. They can reduce GHG 
emissions, promote economic development and local 
energy security, and foster more sustainable behaviour 
and attitudes.  Local governments have an important 
role in demonstrating leadership and encouraging the 
development of renewable electricity.

9.1. Renewable electricity in local 
government operations
Many of the technologies described above provide 
opportunities for local governments to contribute to 
improving the environment and to be a leader in the 
community by generating electricity. Where a local 
government is generating energy for its own direct use in 
buildings and facilities, this is known ‘customer generation’ 
or ‘self-generation.’  

As described in Section 2.2, self-generation reduces the 
need to purchase electricity from BC Hydro or FortisBC, 
and can possibly generate revenue through sale of power 
to the utility; this should be confi rmed with the relevant 
utility at an early stage in any project. Where electricity 
installations are below 50kW (as is likely the case with solar 
photovoltaics), power can reduce the electrical bill and 
excess can be sold to BC Hydro (or potentially FortisBC) 
through the Net Metering tariff. For installations larger 
than 50kW, application can be made to sell power to BC 
Hydro through a standing offer contract.79

In British Columbia, electricity costs are among the lowest 
in the industrialized world. For many technologies, it 
will be diffi cult to justify the use of renewable electricity 
on economic grounds alone. Good opportunities might 
include:
 •  PV, which is expensive as a source of power, but which 

can serve as a highly visible symbol of leadership in the 
community on sustainable energy

  •  Micro hydro systems – especially where there are 
opportunities in the water supply system or water 
storage facilities

  • Landfi ll gas and digester gas utilization
  •  Wind power in remote communities, particularly 

coastal communities and those in the Peace region
 •  Biomass cogeneration in biomass-rich communities, 

possibly as part of a district heating system (for more 
information about district heating, see Heating Our 

Communities, another module of the Community 
Energy Association  Renewable Energy Guide for Local 

Governments).

9.2. Supporting renewable electricity in the 
community
In many communities, businesses and individuals will be 
exploring ways to generate their own clean power. In most 
cases, this will either be solar PV, small wind, or very small 
hydroelectricity. Local governments have an important role 
in encouraging this kind of energy development. 

9.2.1. Policies to promote renewable electricity in 
the community
The Offi cial Community Plan can indicate support for 
renewable energy, perhaps in the context of GHG action 
and targets.  Local governments can encourage the uptake 
of renewable electricity systems in new developments.  
Some examples are given here.  These and other policy 
instruments are discussed in further detail in the Policy and 

Governance Tools module of this Renewable Energy Guide for 

Local Governments, available from the Community Energy 
Association. 

9.  Opportunities for local governments
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Examples of policy instruments include:
 •  Development Permit Areas that preserve access 

to sunlight.
 •  Rezoning policies. Bowen Island uses rezoning to 

promote green buildings.
 •  Density bonuses. Hailey, Idaho uses density bonuses 

to promote renewable energy. In BC, the City of 
Kamloops uses density bonuses to encourage green 
and energy effi cient buildings in the City’s North 
Shore Neighbourhood. The UniverCity development 
in Burnaby also uses density bonuses to encourage 
energy effi ciency and renewable energy. 

 •  Tax exemptions and reduced development 
cost charges. The District of Maple Ridge uses tax 
exemptions to promote green buildings, including 
those with renewable energy.

 •  Development permit checklists. Several BC 
communities use these to educate developers about 
green buildings and sustainability. The City of Port 
Coquitlam’s checklist is a good guide.80 

9.2.2. Removing barriers to local renewable 
electricity
Planning policies have rarely been written with renewable 
energy in mind, and sometimes renewable energy 
technologies clash with planning bylaws and permitting 
processes. Individuals and businesses often encounter 
local-level barriers to renewable energy, such as diffi culty 
obtaining an electrical permit or building permit. 

Local governments can facilitate installation of renewable 
electricity systems by:
 •  Ensuring that building inspectors are familiar with 

Council support for renewable energy, and that they 
know where to go for information about renewable 
energy technologies. The Community Energy 
Association can help connect inspectors with experts 
on all the technologies profi led in this guide.

 •  Ensuring that bylaws to prevent unsightly rooftop 
equipment do not prevent use of solar energy. The 
District of West Vancouver promotes solar energy by 
specifi cally excluding solar from a bylaw that requires 
the enclosure or screening of rooftop equipment.81  

 •  In regions in which small wind power is likely to be 
an option, consider passing a bylaw similar to the 
model zoning bylaw for small wind developed by the 
Canadian Wind Energy Association.82  The County of 
Kings, NS, has adopted wind-friendly zoning bylaws, 
including small-scale wind turbines as a permitted use 
in rural residential areas.83  

Case Study: City of Greenwood solar and wind project

The City of Greenwood is justifiably proud of its heritage, and one of Greenwood’s historical gems is the 

West Kootenay Power Building, built in 1906 to provide power to the community and local industry. The 

building is now a heritage centre, and in 2000 the City decided that a good way to celebrate the historical 

role of the building was to use it as a demonstration for renewable energy technologies. With funding from 

the former Ministry of Community Development, Cooperatives and Volunteers, the first phase of the project 

included installation of a small wind turbine and solar photovoltaic panels. These were not connected to 

the electricity grid, but were instead operated in connection with a system of batteries to provide power 

when renewable energy was not available.  In 2007, funding through the Gas Tax Agreement was used to 

upgrade the project, and connect the system to the grid. 

Photo source: Arno Hennig
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9.3. Local governments and independent 
power production
Independent power producers design and develop power 
projects, and sell the power to BC Hydro through either 
the standing offer program or a call for power (see section 
2.2).  Local governments can take some measures to 
encourage local IPP projects. 

Some BC local governments have become IPPs in their own 
right, generating electricity and selling it to BC Hydro or 
FortisBC. 

9.3.1. Encouraging local IPP projects
Local governments do not have a direct regulatory role 
with respect to IPP projects, unless the project takes place 
on land that requires a rezoning. Local governments are 
therefore limited in the degree to which they can infl uence 
IPP projects in their area, but some local governments are 
still exploring ways in which they can encourage local IPP 
projects. 

Local governments can encourage the development of 
renewable power projects by:
 •  Ensuring that zoning bylaws and rezoning procedures 

do not create unnecessary hurdles to appropriate 
renewable energy development on private land.

 •  Providing support by communicating the benefi ts 
of renewable energy to the community, for example 
through assisting with community engagement 
processes. 

 •  Providing a welcoming environment for project 
developers. Some local governments in BC have 
issued letters of welcome through IPPBC, reassuring 
project developers that the community is supportive 
of projects that are socially and environmentally 
benefi cial. 

9.3.2. Local government involvement in IPP projects
Several British Columbia local governments have become 
independent power producers in their own right. So far, 
all have done this in collaboration with a private partner, 
who brings experience to the table. The Independent 
Power Producer’s Association of BC (IPPBC) may be able 
to help local governments to fi nd partners or to learn more 
about the process (www.ippbc.com). Utilities and Financing, 
available from the Community Energy Association, 
provides further details about how local governments can 
establish an independent power project. 

Opportunities and advantages
 •  Potentially good business case, with energy sales 

forming a source of non-taxation revenue for the 
local government. However, local governments must 
balance the potential fi nancial benefi ts with the 
substantial business and investment risks associated 
with IPP development.

 •  Community ownership creates economic benefi ts, as 
energy expenditures are kept within the community. 

 •  Likely to work best where local governments own the 
resource, as with landfi ll gas projects.

Examples and resources
Several local governments in British Columbia have 
become involved in the development and ownership of 
independent power projects, profi led in the following 
table; with the exception of the Kelowna project selling 
power to Fortis BC, all of these sell power to BC Hydro. 
Feasibility studies are available for many of these projects 
(see ‘further info’ in the following table), and these provide 
a useful resource for other local governments that might be 
considering costs and benefi ts of a particular project. 

Aerial view of the 

head pond and weir 

at the Rutherford 

Creek run-of-

river project near 

Pemberton.

Source:  Independent 

Power Producers 

Association of BC
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Vancouver Landfill Gas Utilization Project
City of Vancouver and Corporation of the District of Delta

 -  Electricity from landfill gas combustion in a co-generation 

power plant

 - Heat distributed to nearby greenhouses

 - Partnership with Maxim Power 

Further info: Community Energy Association Case Study84  

Hartland Landfill Gas Utilization Project
Capital Regional District

 - Electricity from landfill gas combustion

 - Partnership with Maxim Power 

Further info: Capital Regional District submission to UBCM 

community excellence award85 

Glenmore Landfill Gas Utilization Project
City of Kelowna

 -  Electricity generated from landfill gas using three 30kW 

microturbines

 - Power sold to FortisBC 

Further info: City of Kelowna Glenmore Landfill project 

description86

 

Eagle Lake Micro Hydro
District of West Vancouver 

 -  Small turbine installed in drinking water reservoir outflow, 

replacing pressure-reducing valve

 -  Project was established as a partnership with Cascade 

Power, a local firm

 - Financed directly by District of West Vancouver

Further info: BC Hydro IPP profile87 

China Creek Micro Hydro
Hupacasath First Nation and City of Port Alberni 

 - Micro hydro project

 -  Led by Hupacasath First Nation; City of Port Alberni support 

role

 -  Jointly owned by Hupacasath First Nation, Ucluelet First 

Nation, Synex Energy and the City of Port Alberni

Further info: BC Hydro IPP profile88 

Waste-To-Energy Facility
Metro Vancouver 

 -  Combustion of municipal solid waste generates electricity, 

sold to BC Hydro, and heat, sold to an adjacent industrial 

facility

 -  Owned by Metro Vancouver, operated by Montenay, Inc.

Further info: Metro Vancouver waste-to-energy facility fact sheet89

Local Government Independent Power 
Producers in British Columbia

For further discussion of local government potential 
for involvement in an IPP project, see the Utilities and 

Financing 90  module of the Community Energy Association 
Renewable Energy Guide for Local Governments. 

The Village of Anmore is exploring generation of clean 
electricity for their community and the Lower Mainland 
by harnessing micro hydro, solar and micro wind energy. 
The community has secured grants to assess the feasibility 
of producing green hydrogen and clean electricity by 
integrating the three sources of renewable energy.91   

Nelson Hydro 

generating station 

(right) operating 

since 1907 at 

Bonnington Falls; 

Fortis BC plant (left). 

Source:  Nelson Hydro, 

City of Nelson
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9.4. Power purchasing policies
In many jurisdictions, it is possible to pay a premium 
to buy ‘green’ electricity that has been produced from 
renewable sources. By purchasing renewable energy 
credits, a local government can lower its net emissions 
and encourage development of renewable energy. 
Disadvantages are the slightly increased cost of power, 
and the fact that economic benefi ts of the renewable 
energy development accrue to the region as a whole, 
rather than to the local community. 

FortisBC offers green power certifi cates to all customers 
and rate classes. Every dollar received from customers 
under the green power rate is used to purchase green power 
from various suppliers.  These green power purchases 
directly offset power purchases from other sources. 

BC Hydro ran a program of this kind for some years, 
using the green premium to fund clean electricity 
projects around the province. Several BC local 
governments bought green power certifi cates from 
BC Hydro through this program, including Cities of 
Kamloops, North Vancouver, and Vancouver, as well 
as the Township of Langley, Resort Municipality of 
Whistler, the Capital and Greater Vancouver Regional 
Districts, and others. BC Hydro’s Green Power 
Certifi cates program92 is currently under review; 
contact BC Hydro for more information.  

Case Study: District of West Vancouver – Eagle Lake Hydroelectric Project

In the District of West Vancouver, a local resident realized that water flowing through the District’s water 

system was an un-tapped energy resource. The water system uses pressure reducing valves to reduce 

the high pressure of water flowing downhill from the Eagle Lake Reservoir. By using a turbine instead of a 

valve, the District could turn its water system into an independent power project. 

The Eagle Lake Micro hydro project commenced operation in 2004, with installation of a 200 kW turbine. 

The system cost around $450,000, the majority of which came from the District’s reserve fund. $50,000 

was provided as a grant from FCM’s Green Municipal Fund for the feasibility work. The system is 

expected to have a payback of 10-12 years. 

The project was developed as a ‘Design-Build-Operate-Maintain’ public-private partnership, with the 

District maintaining 100% ownership of the system. The partnership model allowed the district to acquire the necessary expertise, and share the 

risks associated with project development with the private partner.
    

Photo source: District of West Vancouver 



  Community Energy Association  Powering Our Communities  |   27

10. Conclusion: A vision for a renewable BC
Renewable energy is a booming global industry, now 
accounting for 2.4 million jobs.93 As conventional energy 
prices rise, and as the world confronts the challenges 
of climate change, the growth of renewable energy will 
certainly continue. Cities around the world are seizing 
opportunities presented by the global shift towards 
renewable energy supplies, and this guide outlines the 
ways in which local governments in British Columbia 
and Canada can realize the economic and environmental 
benefi ts of renewable energy. 

Looking forward ten years, we can imagine communities 
in which residents profi t from their investments in a local 
energy system; communities whose energy bills pay for 
local jobs, not for imports; communities that take pride in 
their role as clean, green entrepreneurs. 

Realizing this vision will take dedication and hard work. 
The Community Energy Association is committed to 
helping local governments become leaders in Canada’s 
transition to a low-carbon economy. Contact us for 
support.  We look forward to hearing how your community 
is developing renewable energy policies and projects, and 
we’ll share your successes with other local governments, 
as we’ll share theirs with you. 

Overlooking Thunder Meadows, near Fernie, BC
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1 Note that electricity cannot be directly stored: it can only be stored indirectly either mechanically (as with a flywheel, for example) or 
chemically (in a battery), both of which are inefficient and expensive at large scales. This means that electricity must be used as it is 
produced. 

2 BC Energy Plan 2007, p. 9. http://www.energyplan.gov.bc.ca/

3 British Columbia Clean or Renewable Electricity Definitions (pdf), Ministry of Energy, Mines and Petroleum Resources, 2008 
http://142.32.76.167/Electricity%20and%20Alternative%20Energy/AEPB/Documents/CleanEnergyJune.pdf

4 For further information, contact Ministry representatives at the 1-800 number to be established. 

5 BC Energy Plan: http://www.energyplan.gov.bc.ca/ 

6 Greening the BC Building Code: http://www.housing.gov.bc.ca/building/green/index.htm 

7 Community Action on Energy and Emissions: http://www.saveenergynow.ca/aboutcaee 

8 Innovative Clean Energy Fund: http://www.gov.bc.ca/empr/popt/innovative_clean_energy_fund.html 

9 BC Bioenergy Strategy: http://www.energyplan.gov.bc.ca/bioenergy/ 

10 BC Energy Efficient Buildings Strategy: http://www.energyplan.gov.bc.ca/effi ciency/ 

11 Opportunities for Local Government and Public Participation in Provincial Regulatory Processes for Independent Power Producers’ 
Projects. http://142.32.76.167/Electricity%20and%20Alternative%20Energy/AEPB/AEPS/Documents/Local%20Government%20
and%20Public%20Participation%20Mini-Guide.pdf 

12 BC Climate Action Charter, available from the Ministry of Community Services at: 
http://www.cserv.gov.bc.ca/ministry/whatsnew/climate_action_charter.htm 

13 See Rhoads-Weaver, Asmus, Savitt Schwartz, MacIntyre, Gluckman, Healey, 2006. Small wind siting and zoning study: development 
of guidelines and a model zoning by-law for small wind turbines (under 300kW). Report developed for the Canadian Wind Energy 
Association: http://www.smallwindenergy.ca/downloads/Small_Wind_Siting_Guidelines.pdf

14 Dutton, Halliday, and Branch, 2005. The feasibility of building mounted/integrated wind turbines (BUWTs): Achieving their potential 
for carbon emissions reductions. Final Report. Report for the Carbon Trust. Energy Research Unit, Rutherford Appleton Laboratory, 
CCLRC, UK. www.eru.rl.ac.uk/pdfs/BUWT_fi nal_v004_full.pdf  

15 Dutton, Halliday, and Branch, 2005. The feasibility of building mounted/integrated wind turbines (BUWTs): Achieving their potential 
for carbon emissions reductions. Final Report. Report for the Carbon Trust. Energy Research Unit, Rutherford Appleton Laboratory, 
CCLRC, UK. www.eru.rl.ac.uk/pdfs/BUWT_fi nal_v004_full.pdf

16 See data from the Warwick Wind Trials, available at http://www.warwickwindtrials.org.uk/8.html 

17 UK Carbon Trust report mentions small wind turbines http://www.carbontrust.co.uk/technology/technologyaccelerator/small-wind

18 BC Hydro Resource Options Report 2005, Section 7.9.2. 

19 See the Wind Speed Resource Maps published by Environment Canada http://www.windatlas.ca/en/maps.php and BC Hydro: 
http://www.bchydro.com/environment/greenpower/greenpower1761.html 

20 Wind monitoring data http://www.bchydro.com/environment/greenpower/greenpower1764.html 

21 BC Hydro Resource Options Update for the Long Term Acquisition Plan, 2007. http://www.bchydro.com/info/iep/iep53123.html

22 Marbek Resource Consultants – BC Hydro Conservation Potential Review Customer Supplied Renewable Energy p. 43. See also 
CanWEA’s site: http://www.smallwindenergy.ca/en/Overview/Costs/CostComparison.html 

23 City of Richmond installs wind-solar lighting system: http://www.richmond.ca/news/city/energy120508.htm 

24 Pembina Institute, 2008.  Wind Power Potential Near Dawson Creek

25 Canada Mortgage and Housing Corporation Fact Sheet – Photovoltaics, August 2008.  
http://www.cmhc-schl.gc.ca/en/co/maho/enefcosa/enefcosa_003.cfm

26 Solar Resource Map https://glfc.cfsnet.nfi s.org/mapserver/pv/index.php?lang=e 

27 Estimated resource for BIPV.  http://www.bchydro.com/rx_fi les/environment/environment3929.pdf

28 Marbek Resource Consultants – BC Hydro Conservation Potential Review Customer Supplied Renewable Energy p. 36

29 Marbek Resource Consultants – BC Hydro Conservation Potential Review Customer Supplied Renewable Energy p. 36

30 Marbek Resource Consultants – BC Hydro Conservation Potential Review Customer Supplied Renewable Energy

31 BC Hydro definitions of small and micro hydro http://www.bchydro.com/environment/greenpower/greenpower1751.html 

Endnotes

http://142.32.76.167/Electricity%20and%20Alternative%20Energy/AEPB/AEPS/Documents/Local%20Government%20and%20Public%20Participation%20Mini-Guide.pdf
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32 www.helioscentre.org/downloads/reports/2004_EN_Seeding_Green_Hydro_report.pdf 

33 Watershed Watch Salmon Society: Citizen’s Guide to run-of-river hydro power: 
http://www.watershed-watch.org/publications/fi les/Run-of-River.pdf 

34 BC Hydro inventory of undeveloped hydro sites http://www.bchydro.com/rx_fi les/environment/environment1837.pdf 

35 Run-of-River Resource Assessment for BC.  BC Hydro Resource Options Update for the Long Term Acquisition Plan, 2007. 
http://www.bchydro.com/info/iep/iep53123.html 

36 BC Ministry of Environment Water Licence web search http://www.elp.gov.bc.ca:8000/pls/wtrwhse/water_licences.input 

37 Handbook for developing micro hydro in BC http://www.bchydro.com/rx_fi les/environment/environment1834.pdf 

38 BC Government’s Guide to regulatory issues associated with water power projects: 
http://www.env.gov.bc.ca/wsd/water_rights/waterpower/application.html 

39 BC Hydro Resource Options Update for the Long Term Acquisition Plan, 2007. http://www.bchydro.com/info/iep/iep53123.html

40 Marbek Resource Consultants – BC Hydro Conservation Potential Review Customer Supplied Renewable Energy

41 IPPBC Presentation, including ball-park costs for hydro: 
http://www.ippbc.com/EN/publications/green_energy_in_bc_presentation_to_p._eng_association/ 

42 Run-of-River Resource Assessment for BC. BC Hydro Resource Options Update for the Long Term Acquisition Plan, 2007:  
http://www.bchydro.com/info/iep/iep53123.html 

43 BC Ministry of Agriculture guidelines for use of micro hydro on farms: 
http://www.agf.gov.bc.ca/resmgmt/publist/400series/430200-1.pdf

44 NRCan’s Micro Hydro buyers guide  http://www.canren.gc.ca/prod_serv/index.asp?CaId=196&PgId=1303 

45 District of Lake Country Eldorado Reservoir IPP: http://www.bchydro.com/info/ipp/ipp47608.html, see also the GMF 2006-2007 
Annual Report: http://www.sustainablecommunities.fcm.ca/fi les/About_us/Annual_Reports/GMF_Annual_Report_06-07_EN.pdf 

46 GMF Report on Nanaimo water system hydro project http://www.sustainablecommunities.ca/Search/PDF/GMEF%203006.pdf 

47 BC Hydro Green and Clean Power, Biomass Energy, Potential in BC 
http://www.bchydro.com/environment/greenpower/greenpower1735.html 

48 British Columbia’s Bioenergy Strategy: http://www.energyplan.gov.bc.ca/bioenergy/ 

49 Bioenergy Information Guide for British Columbia: http://www.energyplan.gov.bc.ca/bioenergy/ 

50 Pembina Institute paper on municipal solid waste incineration: http://www.pembina.org/pub/1450 

51 FCM’s Sustainable Communities Guide – Solid Waste: 
http://www.sustainablecommunities.ca/Capacity_Building/Waste/Solid_Waste_as_a_Resource.asp 

52 Ministry of Community Services Integrated Waste Management Final Study: http://www.cserv.gov.bc.ca/ministry/whatsnew/IRM.htm 

53 Plasco Energy http://www.plascoenergygroup.com/?Ottawa,_Canada 

54 BC Hydro Resource Options Report 2005. Section 7.7.6

55 International Panel on Climate Change http://ipcc-wg1.ucar.edu/wg1/Report/AR4WG1_Print_Ch02.pdf 

56 US Federal Energy Management Program Biomass and alternative methane fuels fact sheet: 
http://www1.eere.energy.gov/femp/pdfs/bamf_wastewater.pdf 

57 See FCM’s guide to Waste as a Resource: 
http://www.sustainablecommunities.fcm.ca/fi les/Capacity_Building_-_Waste/SW_Guide_Technology.pdf 

58 Production of biogas from kitchen waste digestion in wastewater treatment, reported in Resources from Waste: Integrated Resource 
Management Study Report, Appendix F. http://www.cserv.gov.bc.ca/ministry/whatsnew/IRM.htm 

59 Investigation of Examples of Integrated Resource Management in Sweden. Report to Capital Regional District: 
http://www.crd.bc.ca/wastewater/documents/investigation-sweden.pdf 

60 Regional District of Nanaimo landfill gas study: 
http://www.sustainablecommunities.ca/Search/PDF/EF0057%20Nanaimo%20Landfi ll%20Gas%20EN.pdf 

61 Proposed Landfill Gas regulation: http://www.env.gov.bc.ca/epd/codes/landfi ll_gas/index.htm 

62 FCM’s Sustainable Communities Guide – Solid Waste: 
http://www.sustainablecommunities.ca/Capacity_Building/Waste/Solid_Waste_as_a_Resource.asp
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63 Proposed Landfill Gas Regulation: http://www.env.gov.bc.ca/epd/codes/landfi ll_gas/index.htm 

64 According to the US EPA landfill gas handbook, available from: http://www.epa.gov/lmop/res/index.htm#community

65 Sunshine Coast RD gets funding for Sechelt Landfill LFG project: 
http://www.infrastructure.gc.ca/ip-pi/gas-essence_tax/news-nouvelles/2007/20070907sechelt_e.shtml 

66 Coquitlam Landfill Gas project: http://www.sustainablecommunities.ca/Search/PDF/GMEF%203656.pdf

67 Environment Canada article on Landfill Gas http://www.ec.gc.ca/Science/sandemay99/article1_e.html 

68 BC Ministry of Environment, Golder Associates, February 2008    
http://www.env.gov.bc.ca/epd/codes/landfi ll_gas/pdf/inventory_ggg_landfi lls.pdf 

69 BC Ministry of Environment, Golder Associates, March 2008  
http://www.env.gov.bc.ca/epdiv/ema_codes_of_practice/landfi ll_gas/cost_estimation_ghg.pdf 

70 Environment Canada information on waste management http://www.ec.gc.ca/wmd-dgd/default.asp?lang=En&n=10E36DBA-1

71 Environment Canada guidance document on LFG Management: 
http://www.ec.gc.ca/publications/index.cfm?screen=PubDetail&PubID=310&CategoryID=0&showimage=False&order_
by=pubyear&search=landfi ll%20gas&lang=e&start=1 

72 US Federal Energy Management Program Biomass and alternative methane fuels fact sheet: 
http://www1.eere.energy.gov/femp/pdfs/bamf_wastewater.pdf

73 FCM’s Sustainable Communities Guide – Solid Waste: 
http://www.sustainablecommunities.ca/Capacity_Building/Waste/Solid_Waste_as_a_Resource.asp

74 BC Bioenergy Information Guide, available at: http://www.energyplan.gov.bc.ca/bioenergy/PDF/BioenergyInfoGuide.pdf 

75 BC Hydro Resource Options Update for Biomass, 2007: http://www.bchydro.com/info/iep/iep53123.html 

76 BC Bioenergy Information Guide, p. 31, available at: http://www.energyplan.gov.bc.ca/bioenergy/PDF/BioenergyInfoGuide.pdf 

77 Meager Creek geothermal power project: http://www.geopower.ca/meagerdescription.htm 

78 Race Rocks tidal power project: http://www.racerocks.com/racerock/energy/tidalenergy/tidalenergy.htm 

79 BC Hydro Standing Offer Program:  http://www.bchydro.com/info/ipp/ipp51323.html

80 City of Port Coquitlam development permit checklist, available at: 
www.city.port-coquitlam.bc.ca/__shared/assets/Sustainability_Checklist2040.pdf

81 District of West Vancouver Zoning Bylaw, Part 3 Residential Zones, Division 1 General Regulations for Residential Zones 
http://www.westvancouver.ca/upload/documents/Zoning%20Bylaw%20for%20Web/05_Part_3_Div1_General_Regs_for_Res.pdf 

82 See Rhoads-Weaver, Asmus, Savitt Schwartz, MacIntyre, Gluckman, Healey, 2006. Small wind siting and zoning study: development 
of guidelines and a model zoning by-law for small wind turbines (under 300kW). Report developed for the Canadian Wind Energy 
Association: http://www.smallwindenergy.ca/downloads/Small_Wind_Siting_Guidelines.pdf 

83 County of Kings, Nova Scotia. Bylaw #75, part 14, section 14.1: 
http://www.county.kings.ns.ca/comdev/lub/sections/section14-141.pdf 

84 Vancouver Landfill Gas Utilization Project case study: 
http://www.communityenergy.bc.ca/news/2002-winner-delta-vancouver-for-landfi ll-gas 

85 Capital Regional District case study of Hartland Landfill Gas Utilization Project www.crd.bc.ca/waste/documents/fcm_landfi llgas.pdf

86 City of Kelowna landfill gas utilization project description  http://www.city.kelowna.bc.ca/CM/Page964.aspx

87 BC Hydro profile of the District of West Vancouver’s Eagle Lake project http://www.bchydro.com/info/ipp/ipp8541.html 

88 BC Hydro profile of the China Creek micro hydro project http://www.bchydro.com/info/ipp/ipp40394.html

89 Metro Vancouver waste-to-energy fact sheet 
http://www.metrovancouver.org/about/publications/Publications/WasteEnergyFactsheet.pdf 

90 Utilities and Financing, a module of CEA’s Renewable Energy Guide for Local Governments in British Columbia: 
http://www.communityenergy.bc.ca/resources-introduction/utilities-and-fi nancing-renewable-energy-guide-for-local-governments-
in-bc 

91 Village of Anmore proposed renewable energy project www.anmorefoundation.ca

92 BC Hydro Green Power Certificate program http://www.bchydro.com/business/gpcerts/gpcerts3621.html 

93 Renewable Energy Policy Network for the 21st Century. Global Renewables Status Report 2006. www.ren21.org

http://www.ec.gc.ca/publications/index.cfm?screen=PubDetail&PubID=310&CategoryID=0&showimage=False&order_by=pubyear&search=landfi ll%20gas&lang=e&start=1
http://www.communityenergy.bc.ca/resources-introduction/utilities-and-financing-renewable-energy-guide-for-local-governments-in-bc
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