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About This Guide

TheGreen Energy Projects and Utilities: An Investment and Governance Guide for BC Local Governments
and First NationgVolumes 1 & 2) haseen created to providénformation and analysis on financing and
implementing green energy tairal communities and First Nations throughout the Mountain Pine

Beetle epidemic zon® help these communities identify andedeloplocalgreenenergyopportunities.

The guide is presented in two volusie
T Volume 1:Making Investment and Governance Decisions
1 Volume 2:Case Studies in Financing and Ownership of Clean Energy Solutions

For the purposes of this guide, a green enepgyjectis one where green power or heat is generated for
local government oFrst Nationsfacilities or where the project is specific to one building or set of
related buildings and there are no additional customers or billing. A green enéligy is one where
green power or heat is distributed to buildings external to the project and/or a utility has been
established to bill for that service.

Volume lof the guide Making Investment & Governance Decisjomgroduces the reader to the green
energysystems (stages, integration and motivation) gmdvidesdetailed information to support
decisions about ownership and operation, legal and financial considerations and public engagement.

To developVolume 2of the guide Case Studies in Financing anar@rship of Clean Energy Solutigns)
fundamental information was captured for 38 green energy projects or utilibeated throughout the
province.(Appendix A.Projects on the list were evaluateahd a total of 13 projects and utilities
selected for dediled case studiesTo be included itvolume 2, a project or utility must have:

1 had some involvement from either a local governmentFast Nations

1 been2 LISNF GA2Yylf YR O2YyaARSNBR WadzO0Saa¥fdzZ zQ

1 been willingto contribute to the case study by providing tdded information, including

financial information, and
i beena good representation of project type.

Case studiesare providedfor each of four ownershigategories Privately Initiated, Joint Venture, Full
Ownership and Full Ownership with Contracted Gpen. Each case study summarizes energy system
attributes, governance structure and system financamgd provides someetailedinformation on

system development and lessons learned.



Introduction

Green energy systems are comprised of either heating or electricity systems or sometimes both (co
generation). Both heating and electricity systems can exist at multiple scales from individual buildings to
neighborhoods or, in the case of electricity, ustrial scale operationsDifferent frameworksare

appliedat each scaleas outlined in the graphic below.

Heat & Cooling Electricity

Building to neighborhood Scale Building to industrial

A District Energy A Net Metering
A Distributed Utility STUEUIES A Distributed Generation
A Individual A IPP/ICPP

At the building scale (project in the parlance of this guide), decisions on ownership and governance are
relatively simple. Moving taeighborhad, or larger, scalsinvolves more complex ownership, risk
management, governance and financing questions. A summary of the key ownership structures and
their relative strengths is provided below.

Legend Community = FirstNations or Local Governmeftslor coding: green=good, red=poor, yellow=moderate

Consideration Community Community Compal Private Joint Venture / P3
Department

ccess to capita] initial build
ccess to capitaj expansion
Cost of borrowing
Non-tax revenue source
ccess to grants
Local government financial risk
Can withstand years of losses
bility to capture offsets
Operationa
Technical expertise
Operational flexibility
dmin and monitoringcale
Insulation from operatingisk
lignment with public interest
Simplicity
Complexity of structure
Overall simplicity for LG/FN
Other
BCUC regulation burden
Transparency of rate setting
Limitspolitical interference
Political risk




Considerations for Communityrtergy Investment

The table below summarizes considerations noted by case study participants as well as those uncovered
through research for this guide.

‘ Additional recommendations from research
V The business model includes a large initial capital g

Case Study participanteecommendations
V  Solution developers have emphasized the

importance of leadership, communication
and accountability. Partnerships and good
relationships between partners are key.
Project leads should stand firm oagential
program elements, but be flexible otherwise
Local capacity and experience, including lo
suppliers, is an advantage for any project.
Local fuel sources lead to economic benefi
but making sure fuel sources are reliable is
absolutely essential.

52 22dNJ K2YSg2N] X o
While feasibility studies are essential, they
cannot predict everything. Several
participants noted that both good and bad
luck on timing had significant impacts on
projects.

When dealing with multiple funding partrer
hitting milestones can be challenging.
Subsidies and incentives have been essent
to all projects profiled.

Develop aninformed, confident community
especially youth members. Projected profi
can be very good at convincing council to
take a risk bt setting customer rates is
complex.

Project scale affects both affordability and
benefits. Scalabilitg the ability to expand a
system in the future; is essential. Often one
successful project leads to another.

Both developing and operating a system
involves steep learning curves.

Itis important to conserve energy first and
innovate second.

followed by years of losses before profitability is
achieved. Anenergy utility is a loteym play.

Retun s typically linked to risk. Not all investments
share the same risk; some will earn more return.

Local governments in BC have access to low cost (
through the Municipal Finance Authority but this
comes with strict borrowing limits (25% of previous
€SI NRA NBOSydzS0 6KAOK (
and the ability to expand in future years.
Ownership structure of the utility can affect tax
treatment which can be the difference between a
utility that is viable and one that is not. First Nation
and Local Governments do not pay the same incon
tax as private sector companies.

Ownership is not a decision that can be put off until
the end. Some grants will require certain ownershi
structures and utilities offering to pay for the cost of
initial studies will often require an exclusive right to
develop the systemiifit is viable.

{SG FaARS Y2NB GAYS (K|
public consultation, particularly if combustion is
involved.

If there is a need for multiple equity partners, consi
alimited liability partnership as the corporate
structure to more clearly insulate parties from risks
and to take advantage of any profits being taxed in
the hands of the partners rather than the company.
Electricity generation is the most common type of
utility requiring multiple equity partners.

If multiple energy utilities are being contemplated o
there is a desire to further insulate the utility from
local political shifts, consider establishing a
development corporation to be the entity that
negotates and holds the equity positions in the
partnerships.

Seek professional tax, business, and legal advice
considering establishing an energy utility or project
Energy Service Companies (ESCOs) will write
performance contracts to eliminate risk onengy
dziAf AGASAXTF2NI I LINAOSO®




Lessons Learned

The following list summarizes key lessons learned from interviewsthate involved with or directly
responsible foreach of the 13 case studies in this guide.

1.

Conserve energy firstonsider new supply ral innovative energy solutions second.

Leadership, communicatigraccountabilityand good relationships between partners are critical
Project leads should stand rfiron essential program elements abd flexible otherwise.

Local capacity and experience, includeguipment suppliers,provide an advantage for any project.
Local equipment suppliers can sometimes offer reduced piresbcal fuel sourcesan deliver
economic benefitIn all casegnsuring that fuel sourcesra reliable is absolutely essential.
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they cannot predict everything. Several case study participants noted that both good and bad luck
on timing had signif@nt impacts on projects, particularly in relation to market downturns and
upturns.

When dealing with multiple funding partners, hitting milestones during project development can be
challenging. Subsidies and incentives have been essential to almostjeditprprofiled, however,
identifying relevant programs is difficult and programs tend to come and go.

Develop an informed, anfident community and includgouth membersin consultation

Project scale affects both affordability of the system and extdritemefits. Scalabilitg the ability
to expand a system in the futureshould be taken into consideration. Often one successful project
leads to another. Projected profitsanhelp increasecommunity comfort about risks.

Developingand operating a sysim both involvesteep learning curves for staff. Local sources of
expertise are a significant benefit. Setting customer rates is complex.



Supporting Privately Initiated Projects

A local government or First Nation can support a private initiativguticly acknowledging support for
the project,expediting approval processes, assisting with public engagementigneging to connect
public facilities to the system.

Consideration Supporting a Private Initiative vsloint Venture or Full Ownership

Financial
Access to capita initial build| Not required
Access to capita] expansior] Not required
Cost of borrowing None
Non-tax revenue sourc{ No
Access to gran  Not required
Local governmentfinancialriy None
Can withstand years of loss| No:Local governments and First Nations should have a-bagilan for connecte
facilities in case the private utility goes out of business.
Ability to capture offset attributey Possible Capturing offsets possible under bgthint ventureand full ownership
but only if the private developer/operator explicitly assigns environmental be
to your organizationAlso, be sure to read the fine printin grant
applications.Most contractswith utilities will assign environmental benefits to
utility. Note that offsets generally are only applicable to heat generation or
remote (offgrid) electrification.

Operational

Technical expertis| Improved: Private developers/operators have broad experience in renewablé
energy implementation
Operational flexibility None
Admin and monitoring scall None
LG/FN insulation fromri§  Improved: Still some risk if private operator goes out of business
Alignmentwith publicintere§ ReducedPublic interestis limited to local benefits from the project (such as
economic development)
Simplicity
Complexity of structur¢ None
Overall simplicity for LG/F| Improved A trusted private sector developer can run with a project, reducing
need for local government or First Nation decision making

BCU

regulation| Increased:Private utilities must get approval from the Commission; this does
ensure reasonable rates.

Transparency of rate settil  Neutral: Local rate setting is transparent; BCUC rate setting is transparent
Limits political interferenc{ Neutral: Political interference may occur during project proposal stage but wi
reduced later

LG/FN political ris| Reducedfinancial risk is almost completely reduced; still some risk if private

operator goes out of business.

Y In British Columbia, public utilities are regulated by the BC Utilities Commission (BCUC). The BCUC establishes, amongst othe
things,the rates that can be charged to utility customers.



Case Study #Fink EnderbyDistrict Energy Utility

System Overview ‘ System Governance
Community:Enderby Population: 2,900 Venture Partners No
Owner: Fink Machine Inc. Operator: Fink Machine Inc. Operating Agreements No
Year Started2011 Connections:8 current Other Investment Sources| Financed, owned and

customers operated by Fink

Generation SourceBiomasg, local sawmills, diverted wood Rate Setting/Project Basic utility contracts wit
waste and local businesses Oversight customers
Generation Technologywiessmann KOB Pyrot 540 kW weod | Billing Method Ontline billing. Monitored
fired boiler with back up 300 kW gdised boiler. by Schneid Control Systg
Generation Capacity540 kW Legal Structures N/A

Energy Produced: Heat K Electricityx

Distribution SystemUrecon Insulated Pex Line (3 inch main)
district loop of 640 metres

System Financing ‘

Phase Cost Funding
Planning Minimal: technical | Privately funded
evaluation
Construction $1.2 Million Privately funded
Operation $8,0004r $60,0004r. average
operating revenue

1. Background

Fink Machine Inc. received approval froime Cityof Enderby in May 2011 to install the privately
financed, owned and operated Fink Enderby District Energy Sysidrith provides space heating,
domestic hot water and pool heating the community The firssystemcustomer was theCityof
Enderby who connectedheir outdoor poolto the system

Fink Machine will supply carbon neutral renewable energy from woorhéss to 12 individual
customers. The underground grid supply line is 64@res long. Thedistrict energy systema private
utility under 1 MWi,is the first of its kindn western Canada; howevdniomass systems of this kirate
commonin Austria.

2. Cost/Benefit

Private funds were used to ewate feasibilityof the system, which included as assessmengradrgy
cost and consumption, type of buildingend buildingheat loss

District heating linesvere installed at $400/mate. Totalcostof this system wasround $1.2 million.

This is an affordable system that has changed the dynamics of the industry. Payback istanoyewts
providing that allanticipatedcustomers are oiline.

3. Governance

The system is owned and operated by a privatetytiCity ofEnderby senior staff and Council embraced
the proposal by Fink Machine and helped expedite the process. ffameconcept to operation was less
than two years. Representatives from Lumby, Vernon and Peachland have visited the Fink Enderby



District Energy System and arew consideringthis form of renewable energy and all the benefits it
brings to the local economy.

Fink Machine has basic utility contracts arranged with customers. A Sctolichl system measures
flow and bills customersccordingly Firk Machine provides training at the time of system connection
and ongoing support when needed. Interaction with the system is computerized and lsltmngline.

4. Operation

A Viessmann Pyrot KRB0 kW wooedfired boilerisi K S & & amag ¥oQrée olspike heating,
domestic hot water and pool heating. The fedlytomatic Pyrot achieves efficiency of up to 85% while
minimizing emissions A 300 kW gasired boiler provides backup and additional capacity during peak
loads. A custonbuilt timber frame boiler house includes a district fuel bunker with a capacity of 50
tonnes, which allows two 58ot trailers to unload simultaneously. An automated walking floor delivers
FdzSf FNBY GKS a0G2N) 3S o6dzy1 SN iaionlamdSombust® areQd  FSSR
complete, an automated dashing system extracts ashes from the combustion chamber and transfers
them to a bin. An ash removal auger extracts the ashes into a large external container once they have
cooled. The Pyrot boiler feeds18,400 L water buffer tank before distributing heated water to transfer
stations and customers through a 64etre main line consisting of threlach insulated Urecon PEX

pipe.

Wood biomass fuel is supplied by local sawmills, wood product manufactaretsvood waste diverted
from landfills and businesses within a thour radius. Area landfills are now modifying their material
recycling facilities t@eparatewood biomass fuel. Once fully operational, the system is expected to
consume 800 tonnes of rem&able wood fuel annually while helping to mitigate approximately 425
tonnes of greenhouse gaseSustomers save 108% on utility bi, resultingfrom improved heating
efficiency andavoidng payment ofthe carbon tax (reducing costs by-12%) They alsmo longer need

to purchase or repair their own heating systems.

5. Lessons Learned
9 Biomass district energy systems are not overly complicated in terms of design.
1 Replicaing the system in different communities using Enderby as a benchmark will progite c

savings on system design.

9 Itis important to monitor work being performed by contractors and subcontractors so that costs

stay in line.

Ensure that the boiler room is built large enough to support system expansion.

Communities who are updating utifitines should consider installing district energy infrastructure at

the same time eliminating he cost of retrenchingand reducing system costsurther.

i Fink Machine has demonstrated that a biomass district energy system can be installed and operated
effectively for less than $1 million in an area where natural gas is a preferredThelproject has
set anew benchmark for biomasdistrict energysystems. Smaller communities in particular may
benefit fromavoiding the high costs of detailed technieald economic feasibility studies.

=a =9

6. Sourcesand Links

Interview with: Stephen Bearss, Renewable Energy Representdiiak, Machine Inc
Photo aedit: C.Bearss, Imedge Photography



http://www.finkmachine.com/

Choosing a Joint Ventur@pproach

Like other infrastructure development projects, developing green energy projects and utilities comes
with a package of risks thatust be borne by developers, owners and operators. When considering
which type of ownership approach to use, key ddagtions arehow to identifyand properly offset
these risks, anthow to finance the capital costs of the project.

Thepurchase of capital required fgreen energy projects and utilities can be financed via debt
financing, government grantand/or by sdling equityin a project Equity represents the dollar value of
an ownership interest in a project or utility and it can be sold to raiseftines required to develop
green energy infrastructure. Joint ventures are one way to bring equity to a project.

Ajoint venture is a commercial enterprise undertaken jointly by two or more parties who otherwise
retain their separate identities.nla joint venture, partners choose to develop a new entity and new
assets by contributindinancially to a projecbver a gecified time period. Partners exercise control over
the enterprise andtan choose tehare profits, revenues, expenses #ordassetsA project may begin

as a joint venture but either partner may buy or sell their interest after an agreed upon time peribd
objectives change, as long as contracts and agreements have@buwajause or can be amended.

Agreen energy projeajeneratesgreen power or heator local government or First éfion facilitiesand

is often spedfic to single or small group otiddings Thereis a single consumer, and no external
customers.Agreen energy utilitydistributes green power or heat to buildings external to the project
Usuallya formal utilityis established to bill for energy consumed. Joint ventures are well dude

electricity generating projects and utilities because of the very high capital costs of these projects. Itis
less common to use the joint venture approach to buildsogle projects or district energy (heat)
projectsand utilities

Developing a graeenergy project or utility involves risks at all major stagésancing, construction,

and operation. Operational risks include meeting regulations, oversight on energy pricing and changes in
demand (energy market) or fuel supply priceggal aspect®jnt ventures are about managing risk to

the project and to the people behind it. Projects and utilities may be exposed to contract liability (arising
from a party's failure to fulfill commitments made in a contract), tort liability (arising between gartie
without a contractual relationship, including negligence and nuisance), and regulatory liability (arising
because a party engages in actions that are specifically prohibited by law or fails to perform actions that
are specifically required by law).

The &ble below compares joint ventures to full ownership &orange ofinancial,operational
management and regulatorgonsiderations related to green energy projects and utilities.



Consideration

Summary:Joint Venture vs. Full Ownership

Financial
Access to capita initial build

Access to capita] expansior

Cost of borrowing
Non-tax revenue sourc

Access to grant
Local governmentfinancial ri
Can withstand years of loss

Ability to capture offset attribute

Operational

Technical expertis

Operational flexibility

Admin and monitoringcale|

LG/FN insulation from rig
Alignment with publicinteres
Simplicity
Complexity of structurg

Overall simplicity for LG/F

BCUC regulatio

Transparency of rate settirn
Limits political interferenct

LG/FN political ris

Improved: Profitable joint ventures will have access to local governmentand F
Nation sources as well as private sources

Improved: Profitable joint ventures will have access to local governmentand F
Nation sources as well as private sources

Neutral: Interest rates available to local government or First Nation unchanged
Possiblelf the utility is profitable . Expect that years or decades will be required
before capital debtis paid down and the entity is profitabMote that ratepayers
may view excessive rates as indirect taxation

Improved: Access to grants can be improved if other sources have beenlever
Reduced Jointventures are a good way to transfer risk to experienced privatg
utilities or ESCOs

Improved Privatepartners have larger portfolios and are better able to absorb
losses

Possible Capturing offsets possible under both JV and full ownership but only
JV contract explicitly assigns environmental benefits to yoganization.Also, be
sure to read the fine print in grant applicationlost contracts with utilities will
assign environmental benefits to the utilitilote that offsets generally are only
applicable to heat generation or remote (edfid) electrifiation.

Improved: Private partners have broad experience inrenewable energy
implementation

Neutral: In some cases, greater local government or First Nation control can
increase the ability to be responsive to local conditions. In other cases, private
sector control can increase access to solutions to operational difficulties
Improved: A joint venture may have benefits over full ownership if the private
sector partner is involved in multiple utilities and has established central
monitoring, customer care, and badkfice (billing, accounting, IT) to support
multiple utilities.

Improved: Private partners have broad experience inrenewable energy
implementation

ReducedGreater local control of the resource means that benefits stay local

Increased:Greater complexity of structure requires more resources and expert
upfront (and sometimes longer timelines) to structure a project

Neutral: Full ownership may reduce the need for extensive consultation and
agreements, but at the same time a trusted private sector partner can run with
project, reducing the need for local government or First Nation decision makin

Increased:Private utilities must get approval from the Commission; this does
ensure reasonable rates.

Neutral: Local rate setting is transparent; BCUC rate setting is transparent
Neutral: Political interference may occur while choosing partners and establis}
agreements but will be reduced during construction and operation
ReducedfFinancial risk is significantly reduced

The principaladvantagesof this model are:
1 Risks are shared with privasector partners

9 Capital costs are shared

9 Project design, implementation and operation dasmefit from private sector expertise

Balanced against these benefase disadvantagesuch adoss of some conirl of the project and loss of

some revenues to the private partneReduced control over the projeahay make it more difficult to



ensure that the project meets specific local needs (sucbuaisidizing the utility rate to encourage
connection orcontracting with local sources for fuel or maintenance).

When considering a joint venturproject or utility, local governments and First Natiossould be aware

that:

9 Private sector partners will want to ensure a profit and may want a substantial share of other

financial benefits

Each partner mapavea different vision andset ofgoals for the project

Agreements will be needed to describe the terms of the partnership and mechanisms will be

required to protect against liability.

1 Joint ventures are more challgimg to manage and coordinate and, at least in the beginningre
time consuming to set up

1
il

9 Joint ventures require financial and legal consultation when establishing agreements and contracts
1 A joint ventureproject will be at greaterisk if it does noshow profit.
1 Not all partnership arrangements will be able to acddsmicipal Finance Authority (MFAnancing

or financing specific to First Nations. Local governments and First Nations should contact any
financing authorities before establishing anyegments.

Partial ownership can take many forms. In some cases, it is possilddoimal government to own only
some system assets, but to wholly own these. For example, a local government could own the
distribution system in a district heating systemhile a private partner might own the heat generators.
Alternatively, partial ownershiganmean that both local government and private investors hold equity
in the project. This model will usually involve establishment of a subsidiary corporation.

When creating green energy utilityjoint ventures, it is important to remember that BC Uiiis

Commission (BCUC) oversight may be required. While some joint ventures may not require oversight, a
legal opinion should be requestezhrly onby the partners to confirmany exemptiors on a caseby-case
basis.?

More detailed information on types of joint ventures and considerations for creating them can be found
in Volume 1 aking Investment and Governance Decisjons

2 British Columbia, public utilities are regulated by the BC Utilities Commission (BCUC). The BCUC establishes, amongst othe
things, rates that can be charged to utility customers.
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Case Study #Zanoe Creek Run &fiver

System Overview System Governance

Community: Tlao-qui-aht First | Population: 1,000 Venture Partners | Limited Partnership: Tta-qui-aht First
Nation Nation and Swiftwater Power Corporati
Owner: Canoe Creek Hydro Operator: Barkley Operating 40 year ElectricitiPurchase Agreement
(Tlao-qui-aht First Nation & Project Group Ltd. Agreements with BC Hydro
Swiftwater Power Corp.)
Year Started:2010 Connections:BC Hydr¢ Other Investment | Nuu-chahnulth Economic Development
grid Sources Corporatiin
Western Economic Diversification Cané
Generation SourceHydroelectric power Rate Setting/ Canoe Creek Hydro. BC Hydro and

Project Oversight | Province provide conditional water licer

Generation TechnologyRun of rivehydro project and permit to construct.

Generation Capacity5.5 MW Billing Method All power sold to BC Hydro at fixed pric
Energy Produced: Heat X Electricityk Legal Structures First Nations Governmentimited
Distribution SystemgElectricity sold to BC Hydro under PartnershipElectricity Purchase

long term contract Agreement

System Financing

Phase Cost

Planning $ 1M in pre ecoENERGY for Aliginal
development| and Northern
Communities; ecoENER
for Renewable Energy;
Aboriginal Business
Canada.
Construction| $14,000,000 Nuu-chahnulth Economi
(includes $1.5 Development k
M in financing Corporation, Western |
costs) Economic Diversificatio[
Canada.

Operation Not public Not public

Funding

1. Background

Formed as a partnership betwedra-o-qui-aht First Nation and Swiftwater Power Corporation, Canoe
Creek Hydro produces energy fromua-of-river project. Canoe Creek hydro jsintly owned by Tlao-
qui-aht First Nation, located in Tofinand Swiftwater Power Corf he project isnanaged by Barkley
Project Group

Renewable energy, along with sustainable forestry, ecotourism and fisheripart of the Tleo-qui-aht

CANRG blFriGA2yQa @GAaA2Y 2 T Jgnificani énvirgniméntalSplariiBgiaddzNO S Y I y I
research was conductetb ensurethat the utility was constructed and operated in a way consistent

gAGK GKS Gatxinadie/ develdpmant idealFhis included ensuring thétte Kennedy River

watershed within which the Canoe Creek projectlasated and surrounding wildlife habitat is

protected. The Canoe Creek Hydro facii@geivedenvironmental certification under the EcoLogo

Programand the Clean Energy Association of BC presented Canoe Creek Hydro Company with the 2010
Project Excellence Award.

2. Cost/Benefit
Runof-river projects of 110 MW in size typically take three to five years tovadrom concept to

11



constructionand an additional two years toeginoperation. The time and effdrrequired to gain

regulatory approvahccouns for a significant portion of total cost€ompleting the environmental

impact assessment, hydrad@aland engineering studies and collaborating with BC Hydro cost between
$750,000 and $1.5 millionecoENERGY for Renewable PoweoENERGY for Aborigireaid Northern
Communities programs and Aboriginal Business Canada together provided $1million in funding fora
business plan, environmental impact assessment and interconnection Skhdybtal cost of

construction for Canoe Creek was around $14 millinoluding financing costs of $400,Q0&aff time,

fees for financing and interest paid during construction.

BC Hydreelectricity purchase agreements payfixed price for a term between 20 to 40 years,
significantly reducing market riskhis is enoughgwer for about 2,000 homes. | y 2 S fetNdB 8n] Qa
investmenttarget is 10-15% andanticipatedpaybackon equityis 510 years. The project wilkduce

GHG emissions approximdely 9,000 tonnes each year

3. Governance

The Canoe Creek hydro projectisimportant step towards financial sddfifficiency for Tla-qui-aht

First Nation. It is also a very deliberate investment in an energy project that will not deplete natural
resources. The Tla-qui-aht FirstNation hopes to stay true to its vision ofssainability while fostering
economic development within its community. Their ultimate goal is to reinvest the profits from the
Canoe Creek hydro project into other economic and social development programs, including rebuilding
dwindling salmon stocks ihé area and exploring other ways to generate clean energy.

4. Operation

In June 2010, Canoe Creek secured-geHl electricity purchase agreement with BC Hydro. Canoe
Creek now generates 5.5 MW of energy, enough to power approximately 2,000 homestiu ¢
generating electricity is about-80 cents/kWh Minimum flows of 0.512 n¥/s off grid are required.

5. Lessons Learned

9 Having a Chief and Council committed to the project from beginning to end is critical.

9 Develop a relationship with a joint ventugartner that you trust and stick with it. Their expertise will
be required to move quickly. Make sure they're experienced and committed to the project.

9 Support from Aboriginal Affairs and Northern Development Canada and the solid partnership with
Swiftwater Power Corporation were both key to project success.

9 Access to financing can be challengmi this case it took almost a yebecause of thgoor credit
climate during the search for financing.

1 Sucess is dependent on stream flow.afér allocation decisions require water fiish before
allocating water for hydro power

9 Proximity of potential load and existing grid is kcausecost of transmission is an important
factor.

6. Sourcesand Links
9 Aboriginal Affairs and Northern Development Canada
9 Barkley Project Group

1 Canoe Creek INAC Brochure
Interview with: lain Cuthbert, Presiden€anoe Creek Hydro
Photo credit Canoe Creek HydrBarkley Project Group)
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http://www.aadnc-aandc.gc.ca/
http://www.barkley.ca/index.html
http://www.barkley.ca/INAC-brochure.pdf
http://www.canoecreek.ca/
http://www.canoecreek.ca/photos.html

Case Study #3: Heat Recovery Project at Juan de Fuca Pool Recreation Centre

SystemOverview ’ System Governance
Community:Capital Regional | Population: 70,000 Venture Partners West Shore Parks and Recreatior]
District Society is A partnership of Colwo
Owner: Capital Regional Operator: West Shorg Langford, Metchosin, Highlands,
District, Juan de Fuca Electord Parks and Recreatiol View Royal and Juan de Fuca
Area and municipalities of Society. Electoral Area.

CGolwood, Langford, Metchosin Operating Agreements | No
Highlands and View Royal
Year Started:2000 Connections:Three | Other Investment Sourc§ No
civic buildings
Generation SourceHeat recovery Rate Setting/Project Not required.
Oversight
Generation TechnologyHeat exchanger takes heat fro| Billing Method N/A

refrigeration system and air handlegturnswaste heat
(warm air) to pool

Generation CapacityQuantity of heat recovered: Legal Structures Coowners Agreement; Members

TAnIann . ¢! Q& LISNJ K2 dzNJ Agreement; Operating,

Energy Produced: Heatk Electricityx Maintenance and Management
Agreement.

Distribution SystemGlycol loop moves waste heat to {
pool and natatorium air handling unit.

System Financing

Phase Cost Funding

Planning - -

Construction | $550,000 Reduced natural gas
consumption by
$50,000/yt

Operation - -

1. Background

The West Shore Parks and Recreation Society (WSPRS) serves the Vancouver Island communities of
Langford,Colwood, View Royal, Metchosin aHijhlands andh Capital Regional District Electoral Area.

¢tKS {20ASG@Qa .21 NR 27T 5idiadBrd conMdinity kepres¥ntatés frdmhd 2 F St S
each community. In 1999, the Society recognized that the existing Centennial Pool needed significant

upgrades Recovering hedirom the arena and rinland using it to heat the new aquatic faciliyas

determined D be a better optiorthan using gas fired equipmenThe new Juan de Fuca Pool was

opened in 2000Heatrecovery units in pool air handling units recycle heat, which is then upgraded and

pumped back into the facility. This improvement Hawered heating ostsand decreased the humidity

in the poolarea.

2. Cost/Benefit

In round figures, the cost of gas fired equipment for heating the pool was approximately $225,000 and
the cost of heat reclamation equipment was $325,000. Using heat reclamation equipneunteck

natural gas consumption by about $50,000 per year. Because the new pool was larger than the old pool,
payback on the incremental cost difference of the equipment is about two years. The incremental cost
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difference between the proposed gas fired equignt versus the heat reclamation equipment was
$100,000.

3. Governance

TheWest Shore Parks and Recreation SocMt$PRS) operates with an annual budget of just under $13

million. About 5560% of revenues each year are generated from user groups with the balance provided

by municipal taxesThe members of the WSPRS have agreexbtmanage their capital assetda a

capital planning proces Several agreements guide ownership agfilities and land between WSPRS

members. Amemberagreement, originally written in 2001, goveregachY SY o6 SNRa 206t A3 A2y
participants in the WSPRS to provide parks and recreation services through a contract with the Society.
TheOperating, Maintenace and Management Agreementhich is binding between the WSPRS and

the member municipalities, outlinesesponsibilitiesof the Society to operate, maintain, supervise and

manage all aspects of the facilities and programs. FinallyCth®wners Agreemerfacilitatesjoint

ownership of the lands. It also specifies that management of activities can be contracted out to an
20ySNRAa NBLINBaSyidl GA@dSs 6KAOK Aa OdNNByildte GKS 2S3

4. Operation

Heat is recovered from the Juan Baca Arena and Curling Club and then used to heat the air in the
swimming pool area. A heat exchanger in the ammonia plant transfers heat to a glycol system, which
then transfers it to the air handling unit for the natatoriunT.he capacity of heat thatam be recovered

A& FLIINBEAYLFGSte TtnnZInnn . ¢! Q& LISNI K2dzNX ! LILNB EA Y
curling club is being recovered, so there are plans to install heat exchangers with a greater capacity in
order to transfer all of the avaible heat to the natatorium air handling unit.

The heat exchanger was sized for full capacity of one compressor (there is usually always at least one
running), which is about 10% more than what was actually needed to handle the pool load on the
coldest dag. In addition, in 2011, a heat pump was added to the pool exhaust system. The heat pump
upgrades waste heat from the pool to a higher temperature and inputs it into the pool, and also into the
natatorium air handling unit, further reducing the need fatuaral gas.

If adistrict energy sharing loowas added to the system, it would optimitee function of the heat
exchanger, producingvaste heat to be used elsewhere in the community.

5. Lessons Learned

1 Electrically driven refrigeration equipment is th@ghest ongoing nothabor cost of facility operation.

1 The entire refrigeration process is devoted to removing heat from the ice and disposing it outdoors
via a condenser. It makes economic sense to harness this waste heat. Benefits include drastically
reduced facility operating expenses, increasing refrigeration system operating efficiencies and
reducing dependence on fossil fuels.

9 There is generally a very quick payback on first costs and some rebates are available. Leasing
equipment can reduce costs andopide an immediate positive cash flow.

6. Sourcesand Links
1 West Shore Parks and Recreation Society Facility Capital2Rtbh
Interviews with:
1 Wade Davies, Manager of OperatioMggst Shore Parks and Recreation
1 Art Sutherland, Project Management and System Dedgoent Refrigeration Systems
Photocredit: Accent Refrigeration
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http://www.westshorerecreation.ca/about-us/capital-planning/
http://www.westshorerecreation.ca/
http://www.accent-refrigeration.com/

Case Study #4: Nanaimo Bioenergy Centre Project

System Overview System Governance

Community:Regional Population: 150,000 Venture Cedar Road Bioenergy Inc. (CRB); Regional Dig

District of Nanaimo Partners of Nanaimo (RDN); BC Bioenergy Network (BCH

Owner: Cedar Road Operator: Cedar Road | Operating CRB and BC Hydro Ene8jgnding Offer &

Bioenergy Inc. Bioenergy Inc. Agreements | ElectricityPurchase Agreement

Year StartedPhase | Connections:BC Hydro| CRB /RDN Development and Operation agreemg

March 2009; Phasellto| grid 20% of net profitsto RDN

complete in 2014 Collaborative Development and Demonstration
Agreement: RDN, BCBN, CRB

GenerationSource:Landfill gas Other Seniorbank debt $1.7 million

_ — Investment Community Futures debt $225,000
Generation TechnologyGas utilization technology{ Sources

Debenture debt $1,100,000

BC Bioenergy Network (BCBN)

Phase | $400,000 loan;

Phase 11$200,000 equity

Cedar Road Bioenergy Inc. $375,000 equity

Federation of Canadian Municipalities: Provided
50% of the cost of constructing the collection an
flare system (2002005) in exchange for ownersl
of the carbon credits.

Phase I: standing offer program, BC Hy2Doyear

landfill site (waste to energy).

Generation Capacityl.4 MW
Energy Produced: Heat X Electricityk
Future Phases$ieat and Transportation Fuels

Distribution SystemConnected to BC Hydro grid

SystemFinancing

Rate Setting/

1. Background
The Regional District of Nanaimo (RB&presentsfour municipalities and seven ruralectoral areas

locatedin the centre oft I Yy O2 dz@S NJ L & f tmgriber BoakdDf Direktbr&delivansr solid waste

Project electricity purchase agreement.
Phase Cost Funding Oversight Phase II: transportation fuel and thermal heat nd
commissioned or contracted yet.
Planning Phase I: Billing Method N/A ¢ metered through BC Hydro grid and fuellin
$500,000 stations
Phase II: Legal Owner / Operator Cedar Road Bioenergy Inc. w
$100,000 Structures partners in collaboration for development and
Construction| Phase I: $3.8| Phase I: $3.4 M demonstration
Million combined debt and Non-binding Collaborative Agreement between
equity; $400,000 B Regional District qf Nanaimo, Cedar Road Bioe
Phase Il Bioenergy Network Inc. and the BC Bioenergy Network.
Budget: $2.3 | Phase II: $1.0 M Developmentand opera;ing agreements betweg
Million Innovative Clean RDN and Cedar Road Bioenergy.
Energy Fund grant; i gyl d
$200,000 BC
Bioenergy
Operatin Annual Annual Revenue
operationsan{ Phase I: $450,000
maintenance | 2011
$600,000,
includingdeby  Annual Revenue
Interest Phase II: $400,000
repayments. projectedin 2014 TR,

management services on a cooperathasis to the region andelected local areaedar Road
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Bioenergy Inc. (Cedar Road) is a clean energy company that specializes in hamestiage from
landfill gas and converting it into useable energy.

In 2005, Cedar Road and the Regional District of Nanaimo entered into ajmNgite partnership to
establish a landfill gas utilization system, which wauolild on the collection and firing system
established by the RDN in 2008he first of its kind to focus on small to medium landfill sifdsase | of
this project uses methane from a landfill to generate electrici@her applicationsare planned for
future phases3ibsequentinvestment andsupportfrom the BC Bioenergy Network led to the
establishment of collaborative development and demonstration facility, known as the Nanaimo
Bioenergy CentreThis centre allowsechnology suppliers, local governments and other stakehsltter
identify best practices for landfill gae-energy projects at small to medium landfill sites.

2. Cost/Benefit

In 2002, RDN completed a landfill gas utilization study with financial assistance ($29,460) from the
Federation of Canadian Municipaliti€gsCM). In 2003, thRDN Board of Directoewvarded aender to
construct an aggressive landfill gas collection and flare system that would provide sufficient gas to
support the use of landfill gas as a green energy source. FCMitarstd 506 of this $13 million

project in exchange for the transfer of any emission reduction rights (carbon credits) arising from the
project.

In 2005, following a Request for Proposals process, the RDN Board approved development and
operating agreements with Cedar Roaddiergy Inc. to provide for the design, construction and

operation of a facility on the RDI&ndfill to generate electricity using landfill gas as an alternative fuel
source. From 2006 to 2009, the RDN Board approved four amending agreements to the aevtlop

and operating agreements with Cedar Road Bioenergy to respond to various changes with respect to the
project schedule and other requirements.

In 2009, the BC Bioenergy Network provided a $400,000 loan to support the final stages of
commissioning th project and contracting with BC Hydro. In 2010, Cedar Road Bioenergy completed
construction of the 1.4 megawatt methareeled electrical power plant. Cedar Road sells the
electricity that is generated to the BC Hydro Standing Offer Program undeyea2Electricity Purchase
Agreement executed in two phases in 2009 and 2010.

A $2.3 million expansion and upgrade of the plant commenced in 2012. In 2012, the BC Bioenergy
Network announced a $200,000 equity investment in the plant expansion and alihmrant from

the BC Government Innovative Clean Energy (ICE) Fund was approved. Implementation support and
expertise from partners and stakeholders is a key component to the project suckessd2012, Cedar
Road Bioenergy commissioned a landfils storage facility on site which is substantially improving
project efficiency and economics. Throughout 225, the Nanaimo Bioenergy Centre will
accommodate third party innovative demonstration and test platforms.

The return on investment is%g subject to biogas supply projection increases. Greenhouse gas emission
reductions in 2011 were 28,113 tonnes.

3. Governance

This projectis based upora) apublic private partnership between theDNand Cedar Road Bioenergy
Inc.andb) anon-binding Collabrative Development and Demonstration Agreement. To help
disseminatebest practices to other smatb-mediumsized landfills, the original Collaborative
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Development and Demonstration Centre (CDDC) partnership has now expanded to include the Union of
British Columbia Municipalities and another sraaltmediumsized municipality, the Regional District of

CN} aSNJ C2NIi DS2NHSO® ¢KS LINRP2SOG FlLffta dzyRSNJ GKS
Management Regulation, which became effective in 2009, estsibli provincewide criteria for landfill

gas capture from municipal solid waste landfills.

Phase Il (plant expansion for transportation fuel and thermal heat) investment will support the
installation of a gas storage system which will improve the reveramesincome for the $4 million
facility, paving the way for incremental expansion to improve the integrated bioenergy benefits and
energy utilization at the centreCedar Road will make royalty payments to RDN equal to 20% of net
profit earned.

4. Operaton

The equipment cluster utilizes a modular design concept consisting of a gas conditioner and two 633 kW
GE Jenbacher generating sets. The equipment can be easily relocated and/or allow for expansion on the
current site. The BC Hydro interconnection eqguimt and landfill methane gas conditioning equipment

KIS 0SSy aAl SR FT2NJ mdpn YS3Alglidda 2F G241t St SOGN

is planned to be 3 to 5 megawatts within 10 years. Annual operating costs are around $600,000,
including debt repayments.

w5bQa NRelfde Libdeb&wedn $R0Z000EMNB,@G diiusiRwhen the RDN gas
supply reaches full output. With present gas flow, RDN will reach the defined net profit structure in
2014, at which time the royalty will begin to be paid, assuming that the gas supply will maintain current
levels and/orincrease from present levels.

Cedar Road expects to generate $400,000 in additional revenue after plant expansion in Phase Il, for an
annual revenue increase of $1 million once full output is reached. RDN expects royalty payments to
increase from $40,0D annually to over $100,000 annually after Phase Il expansion.

5. Lessons Learned

i Strong communication and accountability are important. It is helpful to have a project champion
inside local government.

1 Local government processes can take some time.

Solidinvestment behind the project is necessary to overcome delays.

Flexibility in contracts/agreements is important so that business plans can shift to reach commercial

viability.

= =4

6. Sourcesand Links
Interviews with:
I Sandy Ferguson, Director of MarketiB& Bioenergy Network
1 Paul Liddy Managing Direct@edar Road Bioenergy Inc
1 Carey Mclver, @id Waste ManageRegional District of Nanaimo
Photo credit: K. Wilson
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http://www.bcbioenergy.ca/
http://www.bcbioenergy.ca/
http://www.suncurrent.ca/index.php/bio-energy/cedar-road-bioenergy
http://www.rdn.bc.ca/

Case Study #Dockside Green Community Energy System

System Overview ‘ System Governance
Community:Victoria Population: 84,000 Venture Partners| Vancity, Corix Utilities, Terasen Energy
Services (now Fortis)
Owner: Dockside Green Operator: Corix Utilitied Operating Multi-year contract: Corix Utilities
Energy (DGE) LLP Agreements contracted by Dockside Green Energy fo
Year Started-2009 Connections: 200 operation,maintenance and customer
customers now; 1,100 service
at completion

Generation SourceBiomass (locally sourced, clean url Other Investment| Natural Resources Canada, Technology

wood residue) Sources ActionMeasures (TEAM) $1.5 million
FCM: Green Municipal Fund $350,000
Generation TechnologyNexterrabiomass gasification| Rate Setting/ The British Columbia Utiliti€@ommission
process creates syngas for boiler, with 3.4 MW naturd Project Oversight| (BCUC) governs rateSorix developed the|
gas backup system initial rate design and will review and
Generation CapacityBiomass rated capacity of\aW ¢ update it as required by BCUC. Corix wil
at peak capacit consumes 1.1 tonnes of wood fuel/hg ?yagzrégular filings to BCUC after appro
Energy Produced: Heat K Electricityx Billing Method Meter Reading and billing; Customer Set
Agreements
Distribution SystemDistrict energy system Legal Structures | Dockside Green Energy LLP Hydré&miergy

Services Terms & Conditions

System Financing

Phase Cost Funding
Planning
Constructior] $6.1M (total Natural Resource
development Canada,
project) Technology Early

$1.5M (utility only) | Action Measures
Total system (TEAM) $2.45
construction costs,| Million

including project | FCM Green
management $8.27| Municipal Fund
M $350,000
Operation | Confidential Cost savings
(building energy
needs reduced by
80%)

1. Background

Dockside Green was built on a 15 acre (6.1 ha) brownfield siteAirO (i 2 NAHafdur. The §it$

which originally owned the site@equired a district heating system (amongst other sustainability

innovations)ast O2 Y RAGAZ2Y 2F & l-dziSAb ACIKEST ENBRAD 08 VRSs @GYNMBOSWe 9 y
investorowned district energyutility andwill be/ | y I Rr$t @an gadification facility once challenges

have been overcome.

DGEAa 2yS 2F mMc F2dzyRAYy3a LINRB2SO0Ga Ay GKS [/ tAyldz2zy |/ f
Program. Currently the biomass gasificatiplanthas more than enougltapacityfor the development.

In the future, if offsite energy sales were increased, the treatment plant could be modifiegitdeat
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to the district energy grid. This would allow the recovery of yet another valuadseurce, further
offsetting GHG emissions and potentially offsetting costs for utility customers.

2. Cost/Benefit / Finances

Dockside Green secured federal funding to offset some capital costs of the Dockside Green Energy
system through Technology Earlgtian Measures (TEAM). TEAM is primarily led by Natural Resources
Canada, Environment Canada and Industry Canada. TEAM funding of $2.45 million was used to offset
capital costs of constructing the DGE. A grant from the Federation of Canadian Municipedisased,
amongst other things, to offset regulatory costs, including amendments to the BC Waste Management
Act.

Vancity Credit Union provided $20 million in equity to the Dockside Green project and has first right of
refusal for financing all buildingsnd utility systems. Vancity also posted a $25 million guarantee for the
project to the City for the various commitments made by the developer. Dockside Green Limited
Partnership set aside $1.5 million towards the biomass system with no expectation of @tur

investment to assist overcoming the barriers of utilizing a central biomass system.

CQe savings per year are expected to be 2,361 tonnes when the plant is at full operation.

3. Governance

DGE is a utility established to provide space heating andvadér through joint partnership of Vancity
Capital Corp, Terasen Energy Services Inc. (now Fortis), andU@ldi®s. Corix is also contracted by

DGE for operation, maintenance and customer service. DGE initially considered entering into a
partnership wth the City of Victoria to avoid BC Utility Commission (BCUC) regulation, but was advised
that partial municipal ownership would still be subject to BCUC jurisdiction.

DGE bills each strata corporation a monthly fee based on the fiotal spaceof the kuilding, measured

in square metres, and for the amount of energy used by each strata as measured by the consumption
meter located in each building complex. The strata for each building complex in turn charges residents.
In-suite meters are owned and opeerd by the strata.

To keep rates competitive, DGE proposed to:
1 extend the system to serve 6ffite buildings, particularly a large hotel;
9 Enter into a fixed price turnkey contract for the Nexterra system;
1 Create a 50% fixed/50% variable rate design;
1 Develop a 20 year levelized rate structure, to provide a reasonable rate in the early years and a
deemed capital structure of 60% debt and 40% equity;
Enter into a fixed price, loagrm biomass contract;
{ If operating cash flows are less than the princbay R Ay i SNBad LI eySydaa 2y i
developer will make up the shortfall by way of Ristterest bearing contributions repayable
over six years beginning in year 15; and
91 Defer depreciation for the first seven years, and depreciation over &systarting in year
eight.

=

The BCUC approved utility rate for 2011 was $0.2#manth (fixed) plus $14.07/GJ (variable),
escalating at 3% per year through 2018. The annual bill for a466nmominium is around $600 per
year.
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4. Operation

The systeMV AR FASA @G 20 ONBI &E wWaey3IraQd . dNYySR Ay | o62Af SN
ONBFGS KSIFG F2NJ aLk OS FyR K20 61 GSNI ySSRa F2N (KS
residential, office, retail and industrial space. As of 2012, the sygrewides heat and hot water to four

residential and two commercial buildingeoads are currently lower than expected and the plant is
using natural gas boilers to supply customers.

The systenwill require only 3,000 tonnes of bone dry waste wood per gehe equivalent of 110 B
GNI Ay GNUzO1f2FR&a 2F 22RO ! ANJ SyrAaairzya FTNRBY GKS
requirements for particulate matter.

QX

5. Lessons Learned

1 The property development market is unpredictable. DGE has experienced severahgéslin its
first few years of operation. Soft market conditions slowed construction, resulting in lower than
forecast loads and revenues. With a much smaller load factor, running the biomass plant was not
practical, and the plant has been using the natugas boilers to supply customers. An expected
contract with the Delta Hotel will provide the new load needed to run the biomass system, once a
reliable biomass source is found.

91 Ensure availability of suitable local wood waste before building the endeqyt. pThe original
provider of biomass failed to deliver. DGE continues to seek alternative supply sources, with moisture
content, foreign objects, and contaminants (e.g. nails, glue) providing challenges.

6. Sourcesand Links
1 CorixUtilities: Projects¢ Dockside Green
9 D. EbnerVictoria's Dstrict Energy @mmunity aModel forCanada andeyond Globe & Maijl
November 22, 2011
1 Integrated Resource Recovery Case Stiyckside Green Mixed Use Developm®&€ Ministry
of Community, Sport and Cultural Development
1 NexterraProject ProfileDockside Gren Biomass GasificatioSystem
Interviewwith: YStf £ @ hQ. NASYy> al yl3aSNJ hLISNIGA2ya g al N] S
Photo credit Nexterra Systems Corp (Dockside Green Project Profile) from
http://nexterra.caffiles/docksidegreen.php
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http://www.corix.com/corix-companies/utilities/our-projects.aspx
http://www.corix.com/corix-companies/utilities/our-projects.aspx
http://www.nexterra.ca/files/documents/ProjectProfile_DocksideGreen20120402EMAIL.pdf
http://nexterra.ca/files/dockside-green.php

Choosing a Full Ownership Approach

A green energy project is one where green power or heat is generated for local governnfénstor
Nationfacilities or where the project is specific to one building or set of related buildings and there are
no additional customers or billing. A green energy utility distributes green power or heat to buildings
external to the project and/or a formal utilithas been established to bill for energy consumed.

In a full ownership modekithout an operating contract, alocalgovernmentor First Natiorchoosesto
own all of thegeneration and distribution assetssociated with a projeatr utility. All regulatory and
operational controlresideswith the local governmenor First Natiorand theywill both operate and
maintain the system.

If a local government or First Nation is considering full ownership of a green energy project or utility,
they shouldbe aware that:

9 Full ownership for local governments and First Natioagiesa high level of accountability to the
community.

9 Considerable financial resources are required to overcome-sigartosts.Staff will need to identify
and apply for grants and/dpans, a time consuming process.

T Managing the requirements of multiple funders can be time consuming.

9 Learning curve can be steep. Staff expertise will be required for design, planning, construction and
operation.

1 Processes will need to be managed famy trusted consultants and advisoasd managing
projects.

I Some case study interviewees recommend gettiagosid opinios on feasibility studies and
business plas

1 Mechanisms (such as insurance) will be required to protect against risks and liability.

Full ownership makes sense where technology/operational risks are lower, local expertise is available,
there are community cédoenefits, grants/loans/ reserve funds available and there is some certainty on
price for fuel or purchase price for energy. Thetbrs listed below can help mitigate or justify the risks

of full ownership:

1 strong political supporexists

91 grants or loango support startup are available

9 areliable local and low cost fuel supply is available

91 specific equipment to be used is well known and relatively easy to operate

9 there is a desire for community and economiclzenefits such as support for a local wood pellet
industry, maintenance of community asset that might otherwise be lost, or redugeitity
operating costs

9 electricity purchase agreements with guaranteed long term price are available

9 the project is a pilot supported by grants

% For discussion of full ownership with an operating contract, sed@e2(d).
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The table below compares full ownership to a joint venture for a range of financial, operational,
management ad regulatory considerations related to green energy projects and utilities.

Consideration

Full Ownershipss. Joint Venture

Financial

Operational

Simplicity

Access to capita initial build
Access t@apital¢ expansior]

Nontax revenue sourc

Local governmentfinancial ri

Can withstand years of loss

Ability tocapture offset attributes

Operational flexibility

Admin and monitoringcale

LG/FN insulation fromrig

Alignmentwith publicinteres

Complexity of structurg
Overall simplicity for LG/F

Transparency of rate settirn
Limits political interferencg

Cost of borrowing

Access to grant

Technical expertis

BCUC regulatio

LG/FN political ris

ReducedJoint ventures can bring additional resources to the table.
ReducedJoint ventures can bring additional resources to the table.

Neutral: Interest rates available to local government or First Nation unchanged

Possiblelf the utility is profitable.Expect that years or decades will be required
before capital debtis paid down and the entity is profitabMote that rate payers
may view excessive rates as indirect taxation

Reduced:Leveraging fundfom other sources can improve ability to get grants
Increased Local governments will experience increased financial and developmn
risk; there is a need to consult with experts throughout planning, development g
operation.
ReducedLocal governmentor First Nation may consider selling the asset if loss
persist over a number of yearBrivate partners have larger portfolios and are bet
able to absorb losses

Possible Capturing offsets possible under bgtint venture (JVand full ownership
but only if the JV contract explicitly assigns environmental benefits to your
organization.Also, be sure to read the fine print in grant applicatiohist
contracts with utilities will assign environmental benefits to the utilijote that
offsets generally are only applicable to heat generation enaoée (off-grid)
electrification.

Neutral: Private partners have broaeixperience in renewable energy
implementation;however alocal government may consult with various experts
throughout planning, development and operation (although this will increase co
somewhat)

Neutral: In some cases, greater local government or First Nation control can
increase the ability to be responsive to local conditions. In other cases, private {
control can increase access to solutions to operational difficulties
ReducedA jointventure may have benefits over full ownership if the private seq
partner is involved in multiple utilities and has established central monitoring,
customer care, and baedffice (billing, accounting, IT) to support multiple uigg
Reduced:Local governments and First Nations can address lack of knowledge
consulting with experts but overall financial risks (e.g. cost overruns) are highe
ownership models.

Increased:Greater local control of the resource means timabre benefits stay local

ReducedLocal control reduces the need for complex agreements.

Neutral: Full ownership may reduce the need for extensive consultation and
agreements, but at the same time a trusted private sector partner can run with
project, reducing the need for local government or First Nation decision making

ReducedLocal governments and First Nations do not need BCUC oversight for
owned projects and utilities.
Neutral: Local rate setting is transparent; BCUC rate setting is transparent

Neutral: Political interference may occtinroughout planning, development and
operation but joint ventures are not insulated from political interference either,
particularly in planning stages.

Increased Financial risks in particular are increased.
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The mainadvantageof this model are:

9 Control over the project, including the ability to expand the system and make technology selections.

1 Lower cost and greater flexibility of capital for local governmentkich can access lowost
financing from the Municipal Finance Authority.

9 Both local governments and First Nations are better placed than private companies to access grant
monies from senior levels of government.

9 First Nations can have additional tax adteges associated with ownership.

9 Flexibility and synergies with other operations. For example, staffing needs may be reduced by
integrating staff across the project and other operations.

There aredisadvantagego full ownership. Bylirectly owning and peratingan energy projector utility,
alocal government or First Nation takes on all the risksgncialand legal, associated with running the
project. The local government or First Nation must have, or be able to acquire, signifidaise
expertie to commission (and perhaps design and build), operate and manage the sy$tera. may be
a need to add a core municipal function, whigguires publicand political support.

There are also costs associated with acting as an energy utility. Dependingwothe system is

structured, these are likely to include the purchase and placement of infrastructure, operation and
maintenance, administrative costs (including metering and billing), as well as regulatory and governance
costs.Cost savings can be aeted if existing utility structures, such as a local hydro supply or history of
managing a utility, are in place.

More detailed information on considerations for full ownership can be foun¥atume 1 flaking
Investment and Governance Decisjons
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Casd U dzR& | c Y-kef l2ddihg\be tvay{Baditzto Sustainability

System Overview System Governance

Community: Population: 160 Venture Partners N/A

¢ Q {-k& Bizst Nation

Owner: Operator: Operating N/A

¢ Q {-k2 Hizst Nation ¢ Q {-k2 Bizst Nation Agreements

Year Started:2009 Connections:36 homes; 3 Other Investment $1.5M from 15 governmental, nof|
community buildings Sources profitand private sources (see

section 2 below)
Generation SourceSolar thermal and Solar photovoltaic | Rate Setting/ Chief, council and community
Project Oversight

Generation Technology75 kW solar energy plant includes| Billing Method Threenet meteringagreements

photovoltaic systems: one system simulates an off grid with BC Hydro

location to be used with a diesel power system; one syste

emergency backip andnet zero opera}tion; and one systen Legal Structures First Nations Government

YFSSRa AYyQ ./ | @RNR 3INAROD

Generation Capacity37 thermal panels on individuabmes
and 75 kW electricity supplies administration building

Energy Produced: Heat K Electricityk

Distribution Systemin-building Solar hot watelCommunity
buildingsconnected to BC Hydro griBilled for total
consumption minus their total generation in a given billin
cycle.

System Financing

Phase Cost Funding
Planning $25,000 Indian and Northern Affairs (INAC): $25,000
Construction | $1,500,000 $1.5 million from 15 governmentatpnprofit and private sources covered 909

of solar PV installation costs

Operation Annual cost: $100 for | Annual income: PV Electricity BC Hydro Net Metering $20,000. Solar Hot w
battery maintenance. | has ledto an annual 120% reduction in costs

1. Background

¢ KS «keRirg Nation solar hot water and photovoltaic project wasceivedthrough a community
visioning process, wheré K S &ecpréndmity explored traditional values and sought ways to project
those values into the future. Energgcurity/sustainability and "back to the future" energy systems
were identified as top priorities, as was the desire for energy autonomy.

The project was conceived, implemented and managed by the K&dation to benefit its members

and to provide alemonstration project for other First Nations. The sustainability visioning project took
one year butonce energy sustainability was identified as a gmaplementation was fast and the

project took only three months to construct.

{ 2 f I Nkedn€lfled ttree solar demonstration projects. One project demonstrates hoactioeve
off- grid status the seconddemonstrates net zero approaches and emergency bagksystems anthe
third consists of @et of panels providg electricity to the BC Hydro grid
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2. Cost/Benefit

The system is expected to have a yearreturn on investment for the offjrid system as compared to a
diesel system. Estimated greenhouse gas emission reduction savings are 9 ab@td¢Semissions
annually. After an initial planningontribution amount of $25,008rom Indian and Northern Affairs, $1.5
million was raised fronan additionalfifteen funding partners. Funding from multiple sources required
careful management over the course of the project. The project was funded in 3 parts and partner
contributions are summarized in the following table:

Project Component Funders

Photovoltaic Western Economic Diversification EcoEnergy
Day 4 Energy ¢ Q{ke dz
INAC CCP INAC FNIF
Home Energy Solutions ICE Fund
Solar Hot Water Natural Resources Canada SolarBC
BC Hydro Power Smart CSETS
BC Ministry of Environment Service Canada
Conservation EcoAction BC Hydro
BC Ministry of Energy

Economic benefits have included developing community expertise in implementing and supporting new
technology. The community has demonstrated that renewable technology can create jobs. Social
benefits of the project have included building capacity from witthe community. Every family had
someone involved in the project, which was a great achievement for a somlinunity,

3. Governance

The goals of energy security and community resiliency, identified through the sustainability visioning
process, have g8y | O K A S-keSRsY NatoRi§ Bodzselling power back to the grid, the community
is not affected by power outages in the neighbouring community of Sooke, and the battery backup
system provides an essential service for community emergency readiness.

The community now hosts a flourishing etmurism program to share their experience and promote the
potential of solar technology. Many tourists and businesses from around the world arrive weekly to
f SINY I 02 -tslexpérie®e. ¢ Q{ 2 dz

4. Operation

J.Bekker from the University of Victoria completed a technical/financial anadystee projectfor the

¢ Q{k2 Nation. The 75kW photovoltaic project is a demonstration project modeled from an on/off
grid photovoltaic New Sulzer diesel power system amegtametering system. For both systems,
RETScreen was used to determine expected annual power production, GHG reductions and payback
periods. This analysis concluded that:

1 The 6.3kW offgrid system is projected to be both viable and cost effective watleieving GHG
emissions reductions of 7.7t G&yr. based upon using photovoltaic power for approximately 50%
of the load. Considering diesel costs of fuel atli#®/and $.90/kWh, project payback i3.3 years.
Diesel costs savings over the lifetime bé tproject will be approximately $220,000.

1 The battery backup grid tied systems deliver the greatest value by providing emergency power
during grid power outages. Emergency power provides communication, kitchen appliances, heating
and other emergency loadsecessary to maintain health and safety during a grid power outage.
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This emergency system is essential for every community and cannot be characterized by financial
parameters.

The project has achieved four community goals:
1 Part of thecommunity is now dfthe electricity grid
1 A netzero energy balance has been achieved for several buildings
1 Energy is stored agite for emergency situations
9 The community is able to feed energy back into the grid

5. Lessons Learned

1 Government subsidies and incentives, Bwas tax credits and rebates, are essential to economic
viability of grid tied systems, especially for home owners.

M Conserve first, innovate second. An improved project approach would involve implementing more
cost effective conservation measures (suclchanging habits of energy use, improving insulation)
first, and then seeking renewable sources of energy to address remaining demand. Adding
photovoltaic is easier than changing habits, but is much more expensive. If changes are approached
via a planning hierarchgtarting with the cheapest and most efféod measures; a community can
achieve a 50% reduction without spending a great deal. In BC, First Nations can receive energy
saving kits from BC Hydro under the Energy Conservation Assistance Program. These kits include
light bulbs, low flow shower headand insulation. While these measures are not as exciting as
photo voltaic panels, they can be very effective.

9 Experience is important. The first contractor lacked experience and eventually went bankrupt. An
extra $100,000 has been raised to fix problems.

1 One of the best things a community can do is have a conversation with its youth. If you can get the
youngest members of the community involvegu will meet your targets.

1 Use the opportunity to train members of your community and generate employment.

T J.S11SNDa Iyl f @& apgomot©teeyuseioti@n@mablelefergy thel femdtariff must
be set at a premium pricén BAn 2009 any rate greater tha $0.30/kWh would be neededmake
these photovoltaic systems economically competiti®nce thenthe price of solar panels has
dropped substantially, changing the business case for these kinds of projects.

1 The net metering systems are not projected to be viable and profitable systems when used in other
applications, in part because it is unrealidticexpect that every project will receive 90% grant
funding. Revenue from electricity sold is projected to be $5,400/yr.

6. Sourcesand Links

 J.Bekkert 26 SNJ t NPRdzOGA2YyY X 9YAaaA2YS IYRICAYWRY ORNK2 {2 4
DemonstrationProject October, 2009 ! YA GSNBERA(G& 2F +A Gk AMdnl 0> LINB LI

T ¢ Qf{ke 8nlar Community Vide®ecember 7, 2009

Interviews with:
1 Chief GPlanesg Q {-k& Hizst Nation
1 Aaz22NB> {LISOAIt t NeR§Qatén al yIF ISNI ¢ Q{ 2 dz

Photo creditA.a2 2 NB> { LISOAL f t N EiSthlatidn al yIF 3ISNE ¢ Q{ 2 dz
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http://www.youtube.com/watch?feature=player_embedded&v=dq6TO2Smnr4
http://www.tsoukenation.com/

Case Study #7: Kelowna Landfill Gas to Electristtgroturbine Pilot Project

System Overview System Governance

Community:Kelowna Population: 122,000 Venture Partners None
Owner: City of Kelowna Operator: City of Kelowna | Operating Interconnection and purchase
Agreements agreement with FortisBC
Year Started2005 Connections:1 (to FortisBq Other Investment Microturbine on lease from
Electric) Sources CanmetENER@¥chnology Centre
(NRCan) for $10/yifor first 3 yrs.
Generation SourceLandfill gas Rate Setting/ FortisBC agreement at &ents/kWh

- - - Project Oversight
Generation Technology3 Capston€30microturbines.

(30 WV each

Generation Capacity90 kWcapacity, which generated Billing Method N/A

221592 kwh of electricity in 2009

Energy Produced: Heat X ElectricityK Legal Structures Annual gas and electrical operating
permits through Safety Approval

Distribution SystemMicroturbines generate power for Branch.

landfill operations, with excess sold to FortisBC

System Financing

Phase Cost Funding
Planning Minimal in-
house
Construction| $15,000 Microturbineon lease

from CanmeENERGY
Technology Centre

(NRCan) for $10/yifor
first 3 years.
Operation Annual Annual Revenue $15,000
operating cost to $20,000
$23,000 Project is revenue neutrg

1. Background

In2004, City oKelowna staffearnedabout burninglandfill gasand using microturbine technologyto

createelectricity. They then consulted with lacal expert who was familiar with ricroturbine pilot

LINE 2SO0 Fd GKS [/ AGe@ .Hendicdtet dat Sz, Qaste cdaditioiis SrdRoterfitial Yy RT A £ €
F2NIEFYyRFALE 3IFa ISYSNIXGA2Y YIRS YSmRrotyfdin@gilot Df Sy Y2 N
project. Because horizontal landfill gas collection pipes had already been installed as part of the

Dt SYY2NB [FYRTAf{EQa O2YLINBKSYAABS YIyFr3aSYSyid LI IFyx
in Kelowna.

A CETC portable trailenounted microturbine power systemhad been installed at the Calgary pilot site

in 2002 through funding provided by Er®isy YSy G/ I yI Rl Qa / f A6 GS / Kl y3asS t 1
endorsement byKelowna CitfCouncil, and a competition with five other organizations, Kelowona

the right to take over thepilot, including the equipment The City entered into a leagse-own

agreement withNF G dzNJ £ w S & 2GNIRENERGY ¢chnBlbg @entréor the microturbine

trailer, paying $10fear for a period of three years. In 2005, the City of Kelowna a/dnion of BC

Municipalities Community Excellence Award (for large communities) for this project.

2. Cost/Benefit
Startup costs for the City were approximately $15,000. €haipment costs around $20,00@er year
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to operate. Costs are of§et by electricitysales to FortisBC. As a technology demonstration centre, the
project does not intended to generate revenue but it does offset operation and maintenance kosts.
2008, tirough methane flaring and burning landfill gas to generate electriajpproximately5,000

tonnes ofCQ emissions were reducednd 195,000 kWh of electricityere generated In 2009, the
microturbines and flares consumed about 45,500,000 standard cubic feet of landfill gas combined and
generated around221,592 kWh of eladcity. About 430tonnesof methane emissions were avoided

and CQe emissions were reduced by 9,0fdhnes

3. Governance

Glenmore Landfill owns the landfill site and, because of its location, is able to operate the system within
existing property linesrad within the limits of noise bylaws. The City has acquired the mandatory gas
and electrical operating permits from the BC Safety Authority.

4. Operation

Microturbines are connected to a series of horizontal pipes placed underneath the solid waste. These
pipes collect landfill gas and direct it through thmcroturbines, which burn the gas to generate
electricity. Excess gas is burned off using a utility flare. Whadifilegas is flared, methane is converted
into carbon dioxide, reducing greenhouse gas emissions. Electricity generated (the equivalent of that
required to power around 70 homes) is sold to FortisBC at five cents per kWh. Between flaring and
burning of he gas to generate electricity, virtually all greenhouse gas emissions and other air
contaminants are eliminated from the landfill.

Over the initial three year pilot period, landfill gas was carefully monitored diafity and quantity. Only
6% of the avalable landfill gas was tapped during the pilot project, leaving significant potential to
expand the systemn year five, the operation was expanded with two moneroturbines and a larger
compressor. The project encountered operational issues for thistf few yearsbut as of 2011
equipment runs at full capacityWith three microturbines running 706 of the time, revenues could
become as high as $30,000/yr.

5. Lessons Learned

9 Selling gas provides a better paybdb&n burning itandit is supported byncentives. Electricity
may become more viable {hart of a combined heat and power systerfhis iscurrently not feasible
at the Glenmore landfill.

1 Cleaningthe fuel before burning protects the boilers. Exposurdandfill gascorrodes the high
density polyethylene pipes, reducing life expectancy of some of the construction pdite tgears.

T [20Ff2X GSOKYAOFft a2Af LI GOKé FyR YAfEgNRIKI
were no local resources avalille for parts and repairs.

SE LIS

T aSSiAy3a GKS tNROAYOSQa Hnmm f Iy RDbefiidiencNiibctzt | GA2y &

requires an enclosed flare stock that can coser $2 million. Burning gas reduces greenhouse
gases by ZI, so the regulatios alsoincentivizeusinggas for energy instead of flaring it.

1 Managing landfill gas in a larger landfill is mandatory. This project has showmitwaturbines are
a good option for electricity generation at smaller landfills.

6. Sourcesand Links
9 Civic Info BC: Projects and Innovations datak{&sty of Kelowna)

Interview with: Darren Enevoldson, Landfill Gas Specidligly of Kelowna
Photo credit: D. Enevoldson, City of Kelowna
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http://www.civicinfo.bc.ca/100.asp?searchby=yes
http://www.kelowna.ca/CM/

Case Study #8: Kimberley Micro Hydro in Water Supply Project

System Overview ‘ System Governance
Community:Kimberley Population: 6,600 Venture Partners No
Owner: City of Kimberley Operator: City of Kimberley| Operating Agreements No
Year Started2010 Connections:1 building+ Bq Other Investment Sources N/A

Hydro grid
Generation SourceHydroelectric power Rate Setting/Project Oversight | N/A
Generation TechnologyReaction and impulse turbines BillingMethod N/A
Generation Capacityl2 kW (rated for 25kW with peak outpy Legal Structures N/A
of 28kW)

Energy Produced:Heat X ElectricityK

Distribution SystemBC Hydro net metering fonicroturbines

System Financing ‘

Phase Cost Funding

Planning Green Municipal Fund planni
grant (2007) supported a
feasibility study

Constructior| $1,185,000 Green Municipal Fund grant | ®
provided $189,000 for turbin|
purchase and installation

Operation| Minimal Revenuebl7,082/year Net
maintenance fo| surplus value of $3,689f. in
turbine reduced energy costs.

1. Background

In 1997, Kimberley constructed the Mark Creek Dam, creating a reservoir that holds 60 milliooflitres

gl 0SSN ! f 0K2dZAK GKS 2NAIAYLE AyaSyd 2F GKS LINRB2SOd
advantage of locahicroturbine expertise toexplore opportunities to generate power, in part because

BC Hydro had just begun accepting net metedmplications foelectricity. Study esults indicated that

adding amicroturbine to the system was a relatively simple enhancement. Between 1997 and 2010, the

City applied for grants to support the project.

Although a significant amount of time was regpd to build the project, the system is now generating
Sy2dzZaK L} SN (2 waRetdBdvihatioS plaitk S / A (& Qa

2. Cost/Benefit

The feasibility study was based upon results of a RETScreen energy model (developed by Ministry of

Natural Resources)Using input from projected head and flow duration curve data, the maximum flow

that can be used by the turbine is determine@apitaloperations and maintenance casdre estimated

and years to positive cash floggvojected Both planning and capital castor the project were funded by

CSRSNYI A2y 2F [/ FYFRAILY adzyAOALI fAGASAaQ DNBSY adzyio
Construction began in 2008.

Simple return on investment is estimated at 11 years based upon cost of purchasing/installing the

turbine, taking into account annual revenue and energy cost savings. As the system powers the
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chlorination plant, the reduced energy use is estimated at a value of $13,000/

3. Governance

¢CKS /A0eQa RSOAaAA2Y (G2 LINEOSSaRfaciors:i K GKS LINB2SOG 4!
The City was already commitieto upgrading its water supply.

Funding support was readily availadi®m the Green Municipal Fund.

BC Hydro had created the opportunity to supply power to the grid via its net metering program

A localmicroturbine technician wasvailableto develop an easyo-install prototype, which is now

used worldwide.

=a =4 =4 =4

4. Operation

Water from the Mark Creek water supply pipe flows through a Turgo turbine. Two nozzles control the

rate of flow through the turbine sthat it matches City water demand, then water is discharged into the

KSIR dlyl o0St2¢ GKS GdNDAYySd ¢KS GdNDAYS 3ISYSNI GSa
the net metering program. Available water is 9,000 to 18,086ay, enough to genexte 12 kWand

power the chlorination plant. Theicroturbine features 35 m head (50 psi) nominal capacity 25 kW

(firm capacity 15817kW) and power use at site 11kWI5kW. Maximum flow is 102 I/s and firm flow

(90%) = 60 I/s. Themicroturbine has its own ppgrammable logic control, which means it can operate

unattended.

Experience has shown that maintenance of the turbine is minimal and maintenance costs do not require
a separate line in the budget. Overall revenues of $17,080 per year are calculatedupasethe

170,820 kWh generated per year, valued at $0.10/kWh. Once the value of electricity supplied to the
chlorination plant is taken into account, the project is generating a surplus of $3,680 per year.

./ 1 @8RNR Q& ySi YSifiddupised LINBANI WKNF|j gzah§WBa G2 2FTFa
L2 6 SNJ NBIidANBYSyGa ¢KAES aldratfeiryd ./ | &@RNRQa
outage, the system must be shut down for safety reasons.

i
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. Lessons Learned

1 The project was worthwhile, dlbugh it was a lot of work for a relatively small benefit. Larger scale
applications would reap greater benefits.

9 The kind of turbine usedat impulse turbingis very suitable for micro hydro applications: It has a
greater tolerance of sand and other gigles, there is better access to working parts, pressure seals
around the shaft are not required, it is easier to fabricate and it generates better part flow
efficiency. Thesystem is selufficient, requiring little maintenance after installation, fediugh this
kind of turbine is not suitable for water supply systems with low heads.

1 The system could be easily replicated by other communisdong as the water supply is available.
Combining water supply systems with power generation makes double@fude resource.

6. Sourcesand Links

Interviews with:
1 Mike Fox, Manager Operations & Environment Seryi€aty of Kimberley
1 Troy Pollock, Manager Planning Servicgisy of Kimberley
9 Don Schacher, Project Coordinat@ity of Kimberley

Photo credit: City of Kimberley Uses Micro Turbine to Generate Power From its Water fys@pus
DaytonKnight & City of KimberleyC Water & Waste Association
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http://www.city.kimberley.bc.ca/
http://www.city.kimberley.bc.ca/
http://www.city.kimberley.bc.ca/
https://bcwwa.org/resources/resource-library.html?view=resource&id=589

Case Study #9: Burns Lake Arena Biomass Project

System Overview ‘ System Governance
Community:Burns Lake Population: 3,614 Venture Partners No
Owner: Village of Burns Lakeg Operator: Village of Burns Lak{ Operating Agreements N/A
Year Started:2011 Connectionsl building (Tom | Other Investment Sources None

Forsyth Memorial Arena)

GenerationSource:Wood pellets Rate Setting/Project Oversight N/A
Generation TechnologyThree Froling P4 60 kW (200,000 Billing Method N/A
BTU/hr) pelletboilers
Generation Capacityl80kW (600,000 BTU/Br Legal Structures N/A

Energy Produced: Heat K Electricityx

Distribution SystemGlycol treated water, closed loop design
with three heat sources: waste heat recovery from ice plant,
pellet boilers and a natural gas boiler for heating.

System Financing

Phase Cost
Planning $18,000
Constructior] $419,000 Community Works Fund:
$222,880 Towns for Tomorrow
Grant: $196,000 Municipal Gas
Tax Fund: $18,000

Operation $21,0104r. | Anticipated savings of $8,000/.
for pellets, | from an 80% reduction in natura
expected gas consumption

Funding

1. Background

The Village oBurns Lakés one ofmany BC communitiesignificantly impacted by the Mountain Pine
Beetle epidemicWhen two wood pellet mills opened nearby, Council sawpportunity to heat the
villagearena with locally sourced pelletallowingthe municipality to support the growing local pellet
industry while stimulatinglocal growth andeconomicrecovery.

In2011, Burns Lakeorked withGreen Heat Initiative (GHI) to identify the scope and scale for a biomass
heating system for thenunicipally owned and operated Tom Forsyth Memorial Area (TFMA). GHI
completed a prefeasibility analysis for the project, which was used to clarify the opportunity, help

secure funding, respond to questions and provide linkages to information sodroethe Village of

Burns Lake, the arena is the first of what Village Council hopes to be many municipal buildings heated by
a renewable energy source

Installation and testing of the new biomass heating system began in July, 2011. The system replaces
some ofthe natural gas and electricity previously used to heat the arena. The arena project will use
pellets to heat water for ice resurfacirend domestic useas well asieating change rooms and part of
the viewing area. Depending on the outcome of this inatalh, the heating system may be expanded

to include the remaining bleachers and the adjacent curling rink.

The intentof the project was to lower operating costs, reduce gnbouse gas emissions, replaaging
infrastructure and help support local indusyr The Village of Burns Lake received an Honourable
Mention at the 2011 Climate & Energy Action Award for the project.
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2. Cost/Benefit

The village received $196,000 provincial Towns for Tomorrgant and has also used $18,000 from
the Municipal Gagax Funds to help fund the project.

A report from Canadian Biomass Energy Research Ltd. provided information on the feasibility and costs.
Excludinggrants, a simple payback of22 years was calculated, with theoadrange due to unknown

savings from thenew heat recovery system. If replacement capital costs are assigned to asset
maintenance and upkeep, payback i§ $ears.The system is expected to reduce natural gas

consumption by about 780% and achieve energy savings of approximately $8,000/yeaelhas

contributing $8,000/year to the local economy from purchase of pellets. Estimated savings in heating
costs are expected to be significant; most likely somewhere between $4,200 and $12,650 annually.
Greenhouse gas emission reductions are estimatedOaonnes of Coper year.

3. Governance

The systenis owned and operated by the Village of Burns Lake, and the heat is used by the municipal
arena.

4. Operation

Residential white woodgdlet consumption is gtimatedto be around 110 tones at a cost of
$191/tonne delivered.Prices have more than doubled since the first lo@tle local building supply store
sources pellets and delivewvia truck mounted crane with assistance from the arena staff, who have
received training on how to use the new systelllet storageand the boilersare located just outside
the arena, immediately adjacent to the ice plant.

5. Lessons Learned
9 Burns Lake was able to reduce corpor@idGemissions and reduce energy costs in the arena.
1 The project was more complicated thatiginally envisioned. Having a good working relationship

with the engineering and installation team is essential.

1 Seek guidance fronthe BC Safety Authority on acceptable boilers during the preliminary design
LINE OS&da | yR Ay Of dzRirs ih the chrirdct tehder. Iis i Fabt NaNEI& standd 2
that not all pellets are created equal; consider obtaining a small sample of the pellets to send to the
boiler manufacturer for testing prior tthe contract tender.

91 Pellet supply and delivery hasoven challenging.Local pellets were not compatible with the system
due tohigh dust levels. The Village continues to work on sourcing local supply and fine tuning the
boilers.

1 Modern wood heating is clean, efficient, convenient and cost effective. Emissions from the Froling
boilers are expected to be well below even the strictest environmental standards. The boilers are
very safe and meet and exceed all safety requirements byB8& Safety Authority. No special
permits were required.

6. Sourcesand Links

Green Heat Initiative

Interview with: Jeff Ragsdale, Development Services Coordingliiage of Burns Lake
Photo credit: Wood Waste 2 Rural Heat
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http://www.greenheatinitiative.com/
http://www.burnslake.ca/
http://www.woodwaste2ruralheat.com/

Case Study #10: Gibsons District Energy System

System Overview ‘ System Governance ‘
Community:Gibsons Population: 4,400 Venture Partners| No
Owner: Town of Gibsong Operator: Town of Gibsons Operating No
Agreements
Year Started:2010 Connections:Phase 1A: 35 Other Investment| No
residential units Sources
Generation SourceGeexchange Rate Rate set by Council at 19%ss than
- - Setting/Project cost of natural gas. Each customer
Ger;]eratlon 'I(';fl:)k(molo(?yGe%Xetr.gyl/hSysttems ground heat Oversight pays individualized rate based on
exchanger ( ) and residential heat pumps home heat loss calculation.
Generation CapacityPhase 1 field and distribution pipes siz Billing Method Customers billed serannually by
for 35 residential units; pump house sized for 116 lots Town; $150 connection fee
Energy Produced: Heat K Electricityx Legal Structures | DA 0 alisyfi€ Bnergy Utility Bylaw
- _ 1128 sets rates and establishes are
Distribution System3K2 NA | 2y al £ aat Ay that must connect

with 5,700 m of circuit pipe. Distribution pipes carry a wat
ethanol solution ad connectto a pumphouse and eachome.

System Financing ‘

Phase Cost Funding

Planning $20,000 (2008 Community
Action on Energy & Emission
grant);$10,000 (2008 BC Loc|
Government Planning Grant)
Constructio] Total project:| $244,080- Island Coastal
$1,400,000 Economic Trust325,115-
Innovative Clean Energy Fun
$256k - Gas Tax$190k ¢ Towrt
estimated $385k from
developer for distribution
system

Operation Undetermine( Projected Annual revenue:
(maintenancg ~$39,000/yr. (Phase 1A); 609
is low) energysavings

1. Background

In2008 the Town of Gibsons completedstudy shoving good technical and economic potentitdr a
geoexchange district heating system in Upper Gibsdhe Townwas committed to developing this area
sustainably, & CAO had previguexperience with district energanda local land owner and developer
was willing to contribute to the systenhn 2008, the Town acquired fundirfgr the systemand
developmentof Phase 1 broke ground in 2009.

The project will be developed in phases ating to development demand and is intendeddperate

on a standalone basis for each phaseegatingthe need for large investments in infrastructure upfront
for future phasesPhase 1A of the system was competed in 2010 and it is now connected tts 2fdo
will eventuallycontain 35 residential units. In totdPhase | will include about 116 residential lots

The system will service all new residential and commercial buildings in the vicinity as well as some
existing buildingsincluding the ice arena and curling rinkhe Town of Gibsons won the 2009 Climate &
Energy Action Award in the Community Planning and Development category for the Upper Gibsons
Neighbourhood Plan.
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2. Cost/Benefit

Simple payback for homeowners (compaiednatural gas) is 8.1 years. Homeowners benefit from
reduced heating and carbon tax costs, leéegm price stability and reduced environmental footprint.
Payback for the Town should be of the order of 10.4 years. The Town benefits from the potential of an
additional longterm, and nontaxation revenue source, plus local economic development in the order of
$4,200 per year per household connected (based on annual energy expenditure for the average BC
household).

GHG emission reductions are estimated at 83es/year when Phase | residential construction is
complete, and 1,768 tonnes/year at full buibait.

3. Governance

The system is run by the Town and operated as a utility. The Town installed and owns the geoexchange
field, pump house and distributioniges up to the property line. The homeowner owns all pipes and
equipment installed within private property boundaries. A district energy (service area) utility bylaw
(Town of Gibsons District Energy Utility Bylaw No. 1528 the rates and established whi areas must
connect.Rates are designed to undercut natural gas rates by 15%. Individual charges (and size of the
heat pump) are based on a heat loss calculation for each dwelling that is required when applying for a
building permit, so more energy effamt homes have lower bills. Consumption is not metered.
Homeowners pay two fixed charges which total about $500 per year for a?ldOme, or $3.57/mM.

The heat pump cost is about 30% more than a conventional heating and cooling system but savings on
heating and cooling offset that price.

4. Operation

The system is built upon a horizontal geoexchange loop located in a park. Water/ethanol fluid is pumped
through the system distributing heat from the ground to individual buildings which have installed a heat
pump to extract heat (and cooling in the summer) from the system.

5. Lessons Learned

9 The possibility of supplementing tax revenues with utility revenues was appeali@guncil.

9 Individual charges based on calculated heat loss encourage the constrotemergy efficient
homes.

1 When system economics is dependent on the housing development market, downswings in the
economy have a significant impact.

91 There are cheaper alternatives to higknsity polyethylene pipes which would work just as well.

Local sppliers can offer deals on equipment.

Expertise in geoexchange systems helps achieve cost savings.

When project construction is based on grants, timeliags critical.

= =4

6. Sourcesand Links
9 Partners for Climate Protection, FGBHG Initiative of the Month January 2012
9 The Regulation of District Energy SysteReter Ostergaard. Smart Planning for Communities.
May 2012.
Interview with: David Newman, ibector of Engineeringat Town of Gibsons& Michael Epp,
Municipal Planneiat GeoXergy Systems Inc
Photo Credit Island Coastal Economic Trust
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http://fcm.ca/Documents/case-studies/PCP/Gibsons_Geoexchange_District_Energy_Utility_EN.pdf
http://www.gibsons.ca/
http://www.geoxergy.com/
http://www.islandcoastaltrust.ca/project/geo-exchange-district-energy-utility-upper-gibsons

Case Study #11: Revelstoke Community Energy Corporation Utility

System Overview

Community:Revelstée

Population: 7,300

Venture Partners

System Governance ‘
No

Owner: Revelstoke
Community Energy
Corporation (RCEC)

Operator: RCEC

Operating
Agreements

Year Started:2005

Connections10
buildings

Downie sawmill

Generation SourceBiomass (sawdust) from the

Operating Service Agreement with Downie
Timber for shared cost of an operator

20 year biomass fuel supply agreement with
Downie

Agreementto supply steam for sawmill dry kil

20 year energy supply agreements with each
customer

Generation Technologyl.5 MW biomass boiler

Other Investment

Loan from Revelstoke Community Forestry

Phase Cost

and hotwater for district energy system are
distributed through 2.3 km of insulated piping

System Financing

with 1.75 MW backup propane boiler Sources Corporation, $1.25M
Generation Capacity3.25MW Rate wlkiSa INB o0lFaSR 2y Ay
Setting/Project cost, with agoal of setting rates at 5% less tha
— Oversight those avoided costs (i.e., estimated energy c¢
Energy Produced: Heat K ElectricityX and maintenance and amortization of boiler ov
20 years)
Distribution System{ G S+ Y ¥ 2 NJ 52 ¢ Billing Method Billed according to metered energy use

Legal Structures

Funding

City of Revelstoke established wholly owned
subsidiary for energy corporation

$10,000 (heatonl
feasibility study)

Planning

Federation of Canadian
Municipalities (FCM) grant, 2003

Constructior] $6,990,000

Towns for Tomorrow: $380,000;
FCM GMF grant: $1.8M; Revelstq
Credit Union: $1M; FCM GMF Lo¢
at ~3.5%3$1.35M; City Preferred
Share Purchase: $1.2M

Operation 2011 operating
cost: $577,000
(amortization of
$153,500 include
2012 operating
cost: $620,000
(amortization of

$157,600 includef

Annual revenue: $641,000/yr
Cost Savings: Energy rates are
indexed to the cost of living and
customers are relieved from
volatility of propane prices.

1. Background

Air quality was a serious concern for the citizens of Revelstoke, in part because of emissions from the

annual incineration of about 70,000 tonnes of wood residue in a beehive burner at the Downie Mill.

Various studies and plans completed throughout th®0® suggested that a district heating system

O2dA R 6S | az2fdziraz2y G2 020K 5286yASQa ¢22R NBAaARdS
propane as a heating source.

The City initially considered a combined heat and power solution which proved et éoconomically

feasible. The City decided to pursue a heat only project,dawlopment of the Revelstoke Community

Energy Corporation (RCEC) district energy systegan in late 2003 with operation starting in June
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2005. The first six buildings wereraeected over the next two years and in 202010 four buildings
were added. The City is now considering expanding the plant and addiggneration capacity.

In 2004, RCEC received the Energy Aware Award from the Community Energy Association. In 2005, it
received a Sustainable Communities Award from the Federation of Canadian Municipalities. RCEC is
considered a valuable community asset.

2. Cost/Benefit

Funds of nearly $7 million were required to design/build the plant and initial distribution pipes:f&3M
the central plant and equipment; $2M for various construction phases; $1.1M to install energy transfer
allrGA2ya FYR bPnddga F2N O02yaidNHzO G Aakfyhded dng finghGedl y 3 =
by a combination of grants, debt, and equigs shown in the table above.

The system displaces 3,480700 tonnes/year of greenhouse gas emissions while providing a non
taxable, nortax source of City revenue, improving local air quality, and saving customers money on
their heating.

Simple paybackor the project is 13 years, return on investment is 5.3%, and return on equity is 8.8%.

3. Governance

RCEC is a wholly owned subsidiary of the City of Revelstoke. The City appoints a Board of Directors to
run the corporation, which includes three Couraridl, one staff member and three appointed

community members. The plas located at the Downie miind RCEC and the City jointly fund an
experienced Downie employee to operate the energy plant{iare. RCEC has a secure 20 year

biomass fuel supply ageenent with Downie Timber and an agreement to supply steam for the sawmill
dry kilns.

Contracts are for 20 years and are linked to inflation. The price of energy specified in newer contracts

RSO

At E 08 yp: RSLSYRSY( 2y ./ Qéiendy phisedndkNI LINA OS AYyRSE

4. Operation

Boilers heat the heating medium (oil) which is passed through a steam generator for delivery of steam
G2 526yASQa RNE (Afy> YR LI &daaSR UGKNRAAK S| i
H®Po 1Y 2F AyadAZlFIGSR RAAGNAOG SySNHeE LIALISad pEs
kilns and 50% for heating and domestic hot water for major buildings in the city. Each building
connected to the system has a heat exchanger thdtazts the heat from the hot water and transfers

this heat to the building heating systems, which usually includes space heating and domestic hot water.
Each building also has a meter to monitor use for billing. The propane boiler provides backup and
peakng capacity for the coldest times of the year. The project aims to use 85% of heat from biomass
and 15% from propane annually.

There is a cyclone and electrostatic precipitator on the system to ensure clean effluent gases. The fuel
bin holds a 23 day spply of fuel.

5. Lessons Learned

1 Ensure that the original projections have lots of contingency built in and that all project timelines
are reasonable.

9 Having all customers connected to the system from the beginning would have been beneficial.

1 There was alearning curve on boiler operation including fuel feed modifications (from hog fuel to
sawdust) and adjustments for variations in the sawdust over the year.
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Unforeseen operational issues included:

o original heat exchangers failed and had torbplaced;

o water for heating was contaminated with thermal oil, originating from leaking tubes in the
steam generator;

0 steam generator and combustor pipe corrosion occurred despite following prescribed water
procedures;

o replacement of an inferior qualityefractory was required iyear four and

o there was a fire in the hydraulics room in December 2009, justifying the existence of the
propane backup boiler.

Qualified backup staffing is a problem in small communities.

Small plants lack economies of scale.

Forming energy supply agreements is challenging because seasonal boiler efficiency is difficult to

SELXIAY YR SySNH& LINAOAY3I F2N OdzadG2YSNA Aa

disagreements. Energy supply contracts with customers must providesrearecover unexpected

costs. This led to the modification of the price adjustment clause in our newest energy supply

agreements.

Knowledge aboutlistrict energylacking in key Federal and Provincial government departments, but

is growing due to legisleve requirements now in place in BC.

It is mportant to have a committed Council with a will to complete the project over an extended

period of time and a Community Energy and Emissions Plan to give future direction.

Other important items were: broad support from an informed, confident community; a project

champion; hiring of proven, effective staffiid consultants; luck and timing.

. Sourcesand Links

I BiomassThe Revelstoke District Energy Experid@ceBattersby Pector RCEC Oct 23
presentation at 2010 Columbia Basin Symposium)
1 City of Revelstok®istrict Energy Expansion Pheasibility Study Final Repodanuary 201
T Community Energy Associati@diean Energy for a Green Economy
1 Lessons Learned from the Revelstoke District Energy Expef@amic20,2011 presentation)
Interviews with:
1 Geoffrey Battershy, PresidenRevelstoke Community Energy Corporation

9 David JohnsorRast President, Revelstoke Community Energy Corporation
Photo credit Revéstoke Community Energy Corporation

37

ol


http://revelstokecep.weebly.com/uploads/2/8/6/5/2865906/rcec_brochure_100110.pdf
http://www.communityenergy.bc.ca/sites/default/files/Clean%20Energy%20for%20a%20Green%20Economy.pdf
http://www.revelstokecommunityenergy.ca/

Case Study #12: Tiistanis District Energy Geexchange

System Overview System Governance ‘

Community: Tlao-qui-aht First Population: 345 Venture Partners No
Nation, Central Vancouver Island

Owner: Tlao-qui-ahtFirst Nation Operator: Tlao-qui-aht First| Operating Agreements | No

Nation
Year Started2011 Other Investment None
Sources
Connections:Phase 1 construction: 10 homes & 1 community Rate Setting/Project Tlao-qui-aht First Nations

building; Phase 1 service: 68 lots and community infrastructure;| Oversight
Futureexpansion: 215 homes.

Generation SourceGeoexchange Billing Method Tlao-qui-aht First Nations
Utility Department collect

Generation TechnologyGeoexchange user fees.

Generation CapacityDesigned to meet the requirements full buil{ Legal Structures Tlao-qui-aht First Nations

out of Phase 1 of the community (62 lots, health clinic, communi Housing Policy and

buildings and infrastructure) Procedures Manual, Marc|

Energy Produced: Heat K ElectricityX 2009

Distribution SystemCentrally locatedjeoexchangéeldqup to 314 boreholes drilled to average depth of 48 m with head;
and pipe collection system to transfer ground heat to central energy plarstrict energy pipedistribute ambient
temperature waterto the buildings, and water heat pumps extract heat/coolifog space heatinfroolingand preheating
domestic hot water.

System Financing

Phase Cost Funding

Planning Feasibility study (2007),
business case (2009) and
design brief (2010) funded

AANDC
Construction | Total capital cost 5 AANDC: $2,089,889
$3,589,889 Innovative Clean Energy

Fund: $750,000

TFN User fees: $750,000
Operation Hydro costs = Revenue neutral

$3,000 pemonth | 50% in energy cost savings

(Estimated at $3.5 M at
Phase 1 builebut.)

1. Background

Ty-Histanis is a newsustainable community development and exp@msof the Esowista Reserve Oife
o-qui-aht First Nation (TFNands In 2003, TFN successfully negotiated a Memorandum of

Understanding (MOU) between the First Nation, Indian and Northern Affairs Canada (now Aboriginal
Affairsand Northern Development CanadaAANDC) and Parks Canaddich removed approximately

86 hectaes of land from the Pacific Rim National Park Reserve to address issues of overcrowding on the
Esowista Reserve.

The TyHistanis development will occur over three phases as houses and community buildings are
constructed and occupied. Phase 1, which waspleted in 2011, provides gerchangespace heating
and cooling as well as domestic hot water to seven houses and three triplexes for elders.
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In total, Phase 1 will service sixjght lots andone community facility. The project will be expanded to
acaommodate about 215 housing units and several community buildings.

This culturally significant system will allow for the use of local renewable energy resources and reduce
electrical demand for the remote First Nations communityhie g@oexchangesystem willdisplace the

use ofelectriaty and propane for heatingnd redu@ greenhouse gases. Because this is a new

community, development of the heating system, energy efficient new homes and community buildings

will be integrated, leading to efficiencies and thehievement of nezero energy goald hrough Canada
a2NI3IFr3aAS FyR | 2 dGMHCH 9 || @NILR NHNIde2 Yy DA NI / B-Yuvadiey A GA Sae ¥
engaged in an integrated design process to incorporate these goals into the built environment at Ty

Histans. This utility is the only First Nation district energy system in Canada to be considered net zero,

in part because the electricity provided to operate thenggchangedistrict heat system is generated by
hydroelectric facilities.

2. Cost/Benefit

At full build-out of Phase 1, operating expenses will be covered by a user fee of $860 per year (or
$72/month). Total energy costs, including electricity charges are about $102/month, about 30% less
than typical costs in the region. Expected energy and GH&siemireductions are outlined in the table
below:

Electricity Reduced Electricity Costs Avoided GHG Emissions Reduced

IELERN([S® Annually: 905 Mvh $3.5 M, possibly as high as $5.2 M if BC Hydro
25 years) Over 25yrs: 22.6 GVh tariffs increase

~478 tonnes CGe

Phases 13 Over 43.3 @/h $7.8 M, possibly as high as $11.9 M if BC Hydr| Over 950 tonnes C@
(25 years +) tariffsincrease

The capital cost of this project was $3,589,889. Aboriginal Affairs and Northern Development Canada

provided $2,089,889 for district geoexcharsysteminfrastructure. The Province provided $750,000 toward

the construction phase of this project via thmovative Clean Energy Fund.-dlkgui-aht First Nation

committed to providing the remaining funding, proposing that the remaining $750,000 of the capital cost be

funded by monthly levies on homeowners. The cost of this levy would be covered by thessauiized by

the homeowners. Return on investment is estimaga®3.5millionin electrical savings over 25 years, based

dzLR2 Yy ./ |1 @8RN2QA OdANNBYyd NI GS 27F millorMWT T /Sd @RINRPDAZ yid |
escalate at a slightlhigher rate in the future.

3. Governance

The TyHistanis Neighbourhood Development project was one of six projects included under Natural

Resources Canada ahda | /EQudilibrium project. Community consultation from 2000 to 2003 established
sustainabilityprinciples for the new community. In July, 2006 the-Gdqui-aht Community Development

Advisory Group (TCDAG) was formed. A key task of TCDAG was the completion of a Comprehensive Housing
Development Strategy as a means of reflecting and implementmgubtainability principles identified

earlier on. Through 2006 and 2007, a number of TCDAG workshops confirmed that housihtystiahys

should be sustainable and that a ge@hangesystem was an essential component of the future community.

A districtenergy system feasibility study, completed in November 2007, coadltitht a geoexchange
district energysystemwould provide significant environmental and financial benefits over the typical
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approach of electric baseboard heating and that a distnte approach would have lower maintenance
costs than installing individual geoexchange systems in each home. A housing policy was developed that
established requirements to build energy efficient homes and connect to the distriztysystem. The

policy al® provides for user fees to support the system. A community utility department will be created to
collect utility charges. The geoexchange district energy system will reduce utility costs for re ielgittg,

to make housing more affordable.

4. Operaton

Ground source heat pumps can transfer 3 to 4 kW of energy per 1 kW of electrical energy consumed. Initial
energy savings for Phase 1 are estimated at 50% but could increase to 55% to 60% savings as the system
efficiencies are realized when all phases eomplete.

Benefits of the system include improved energy security, a culturally significant renewable and clean source
of energy, improved air quality by reducing the need to burn other fuels, lower energy costs to homeowners,
reduced GHG emissions amthanced affordability for homeowners. The system will also be community
owned and maintained, relieving homeowners of the need to operate and aiainbmplex mechanical
systems.

5. Lessons Learned

9 The utility provides a unigue communisgale opportunitfo monitor, assess and report upon the long
term operational and economic aspects of a geoexchange district energy system.

1 The experience can be replicated by both First Nations aneRighNations communities.

9 Operational components may be more chaltlgng than construction, in terms of how operation and
maintenance should be conducted and financed and how to manage cost recovery through user fees.

1 Residents of the homes connected to the system report significant cost savings and ease of use.

6. Soucesand Links
i Canada Mortgage and Housing Corporati@GVidg
1 Tl-o-qui-aht First Nations Housing Policy and Procedures MaMaich 2009
1 Tlao-qui-aht First Nation&Esowista New Community District Geoexchange Energy Sydesmn2009
1 Tyhistanis development nearing end of phase ,0Mesterly News
Interviews with:
BarbAudet, Housing Coordinator]a-o-qui-aht First Nation
Kathryn Nairne, MCIP, Ron Yaworsky (Partner) and Eliza Wdbigteil Nairne + Associates L td
Photo creditsCanada Mortgage and Housing Corporation
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http://www.cmhc-schl.gc.ca/en/corp/nero/nere/2010/2010-11-10-1200.cfm
http://www2.canada.com/westerly/story.html?id=3cd8dae7-7acc-4b9c-bb29-f176507fac25
http://www.ty-histanis.tla-o-qui-aht.org/
http://www.davidnairne.com/

Choosing Full Ownershig with ContractedOperation

An energy project may also be structured by vesting total ownership of the system agdts in the
local governmentand contracting out the servicing and operation of the system to a third party.
Choosing full ownershigvith private operationmitigates some of the risks associated with full
ownership discussed in the previous section &udume 1 laking Investment an€overnance
Decisiony

Advantages of private operation:

1 Council maintains some control, for example through setting ratedylaws and operating policies,
but less so than in thereviously discussethodelsbecauseCouncilis constrained by contracts
signed with the service provider

9 There is ptential to benefit from private sector expertise in delivering energy services

I This approachids the extra steps required to receive BC Utilities Commission approval

1 Relatively chap capital, as above

In the case of First Nations, if a nation building approach has been taken to the pmjsatingthat

0KS GLINAGI GS¢ 2 LIS NNatio@méand thatthe comn@uriity SvNtead Employar®nt
benefits from the project.
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CaseStudy #131onsdale Energy Corporation Utility

System Overview ‘ System Governance
Community:North Population: 51,000 Venture No
Vancouver City Partners
Owner: Lonsdale Energy Operator: Lonsdale Energy Corp| Operating Various agreements
Corp. Agreements
(a wholly owned Other Governmental grants and loans
corporation of the City o Investment Developer connection fees
North Vancouver) . . . Sources Funding agreementwith private
Year Started:2003 Connections:31 delivery points operator

Tariffs and charges to customers

Generation SourceNatural gas, solar and geoexchange . -
g g g Green Municipal Fund ($illion)

Generation Technologwarious: Low temperature commun| Rate Lonsdale Energy Corp. via City Coun
energy system, Viessmann condensing natural gas fired hi| Setting/Project | approval of rates.
efficiencyboilers, Viessmann solar hot water system and Tr| Oversight

heat pumps.
Generation Capacityl3 MW Billing Method | Monthly: includes capacity, meter ang
commodity charges.
Energy Produced: Heat K ElectricityX Legal Structureg Service Area Bylaw (via Section 8(2)
Distribution SystemHydronic based system. In ground Community Charter
distributionnetwork connects buildings in 4 separate energ] Community Energy Agreements (s. 2
grids. System efficiency 82.9% Land Title Act covenant)
System Financing :
Phase Cost Funding
Planning Feasibility study funded by City of North Vancou

with support from Terasen and BC Hydro.
Constructior] $11,8M (as | $2M loan from the City of North Vancouver (sim
of 2011) to a return on bond investments)

$2M investment from Terasen Utility Services In
(now Corix Utilities In; $2M grant :
bpHa f2Fy FNRBY C/ aQa DI
Fund

Operation Proprietary | $150,905profit (2011)

1. Background

When considering plans for the waterfront and adjacent areas in the188€s, North Vancouver City
Council déeermined that planning for energyghould be an integral part dfie planning processCity
Councilbegan bytaking anopportunity, offered by theFederation of Canadian Municipalitiet tour
European district energfacilities In 1998, the City completed a feasibility study for district heating i
three strategic locatins. The study recommended aadmtralized system using interconnected mini
plants and as a resultthe City pursued a natural gas fueled district heating system in the
redevelopment area.

In 2003, the Lonsdale Energy Corp. (M&S)established to provide district heat, domestic hot water

and, eventually, districenergy cooling systems for thetyC Terasen Utility Services InaHich became

Corix Utilities Inc.) designed and installed boilers, controls and heat exchangbesimitial energy grid

of the district energy system. Corix is still involved in equipment installation, maintenance and billing of
that particularenergy grid.
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http://www.fcm.ca/

The LEC now serves more than 2.4 million square feet of property including 2,131 resideitsiah 106
room hotel, numerous offices and commercial outlets and several municipal buildings inclitindgll,
library, fire hall and community centre and has added solar and geoexchange sources to the system.

2. Cost/Benefit

The feasibility study @as jointly funded by the City;orixand BC HydroFunds for construction and
implementation came from government grants and loagsyeloper contributions and connection fees,

a funding agreement with a private operator antllity charges to customerdn September 2007, the

City was awarded two grants to support the installation of 120 solar hot water panels on the top of the
new municipal library. This project creates an alternative energy source for the LEC and reduces the
community's reliance on fogduels.

On a 20year financial cycle, LEC provides roughly 4.5% rate of return on investment, however various
system components are assessed separately. GHG emission reductions in 2011 were 735 tonnes.

3. Governance

Under Section 8(2) of / Q& / 2 @hertizy & audicipalitymay provide anyevice that @uncil
considers necessary or desirable, and may do this directly or through another public authority or
another person or organization. In addition, the municipality may, by bylaw, regulate, produilgit,

impose requirements in relation to municipal services. These provisions provide authority to establish
particular types of energy services (e.g. a hydronic district heating system) and to require buildings to
connect to the energy service.

The City of North Vancouver established a hydronic heat energy service bylaw to establish a district
heating service area for Lower Lonsdale, with a requirement that all new or retrofitted buildwgsa
certain sizg1,000 n3) use the systemynless it isletermined by the City's Director of Finance that cost
to the City would be excessivEhisbylaw was amended in 2010 tmnsolidatethree distinct service

areas and expand the service area to the whole City. This bylaw allows LEC to provide codtieg iservi
buildings planning to be equipped with air conditioning systems. A Section 219 (Land Title Act) Covenant
and Statutory Right of Way is used to ensure buildings built orogityed land or land that has been
rezoned are built with hydronic systemsdato specific standards in advance of connection (also known
Fa | a/ 2YYdzyAGe The&idhas adodedAmplenteytatienisttategy, whickacilities
district heating system groth over time. Developments located remotely from a service area are
encouraged to build their projects ready for connection to a future district heating system.

LEC is not regulated by the BChé¢Causet is a municipalyowned utility. Instead, Council retves

regular reports fronLEC and approves utility tariftS£C customer rates have been amongst the lowest
in the Lower Mainland. LEC's regulator, the City of North Vancouver, authorizes LEC management to
adjustment the commodity charge to reflect the nohase price of 1,000 GJ/month of gas under Terasen
Gas Rate Schedule 3.

4. Operation

LEC uses condensing natural gas boilers to generate heat. It also operates 120 solar panels on the roof
of the city library and aecently completed geoexchange systelnfEC continues to diversify its energy
sources and aims to decrease its reliance on natural gas. Itis currently reviewing the possibility of
implementing ocearsource technology at the shigard precinct and bigenergy options.

All new buildings intheS RS @St 2 LIYSY G LINBOAY Ol NBIj dza NELXdEYWREDMNH NP dzy
housing from four to six high efficiency condensing boilers, requires a floor area equivalent to several
parking spaces. Developers are asked to provide, in certain select busitirsg space for a small energy
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plant. Given that a developés already required tduild a concrete underground parking garage, this
requirement has not been a barrier in proceeding with a building project.

The interconnected mirplant concept providegreater financial and operational flexibility for LEC
during system builebut. Marginal costs of system growth are more closely matched with marginal
revenues.System changes or improvements can be easily incorporated into future growth with the
distributed plant versus a central plant generation modehisapproach provides significant flexibility to
include new technologies when they become available.

5.

4

MMM

Lessons Learned

Duringinitial stages of system development both LEC and developers faced a learning curve in terms
of designing irbuilding systems, estimating heating demand and correctly sizing the system. Detailed
design guidelines have now been developed.

Adistrict energy system should be planned to provide flexibilftyr the use of new technologies and

most appropriateenergy sources when theypecomeavailable. As alternative fuel sources are
implemented and demand grows, gas boileentransition to peaking boilers.

The LEC district energy system is scalable, which is an effective way to plan for expansion

LEC demonstrates that district energyrastructure can easily blend with urban form.

The public sector is well positioned to regulate, control land use, erdzaeS NBE Q | R2 LIGA 2 Y
funding for a district energy system. Cretdspartment ceoperation, especially between planning

and engineering is important. Close and earlyX@JS N} G A2y A UK RSOSt 2LISNAEQ
essential.

High density developmen(buildings close together) leads to reduced capital investment.

Development of minplants with a local distribution grid enabled the City to manage exposure to
financial risk by reducing the scale of initial investment. The-piant concept developedby the Gty

was instrumental in getting the project off the grounBy phasing in the LEC system, the City is able

to add GHGeducing technologies, such as the solar array on the library, as they become available.

. Sourcesand Links

CanmetENERGYommunity Energy Case Study

City of North Vancouvetonsdale Energy Corporation

Climate & Energy Action Awardd.onsdale District Heating

Corix Utilities Case Study North Vancougémower Lonsdale District Energy System Project

Renewable Resources: Regulatory Initiat{grgan E. Tyor, Paper 4.1 Green Building Initiatives

Continuing Legal Education Society of British Columbia, October 2009)

1 Small Growth Big Opportunitig&lenn Stainton, Vice President Operations Lonsdale Energy
Corporation presentation October 13 2009 Dustrict Energy Vancouver Board of Trade
Sustainability Committee)

Interviews with:

Ben Themens, Directdronsdale Energy Camation

Photo credit Lonsdale Energy Corporation
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http://www.canmetenergy.nrcan.gc.ca/
http://lonsdaleenergy.com/
http://www.communityenergy.bc.ca/showcase-and-awards-introduction/1998-winner-city-of-north-vancouver-lower-lonsdale-district-heating-system-study
http://www.corix.com/corix-companies/utilities/sustainable-energy/district-energy-systems.aspx
http://lonsdaleenergy.com/

Appendix A: Projects/Utilities Reviewed for Potential Case Studies

Single Ownership Projects

Q- o
>| =
£|18|el=| @
5 5| @ ®
SHEHELS 2
ol R S e . PProx.
_% s|e _% = |Operating Length of Number of Energy
Name Location Pop. |x ,_,ij S| &£ | 8 |Agreement Operation Customers  |Revenue Sources Source
NOTE: To generate a focus on smaller communities and projects with a track record, the '‘population’ and 'length of operation' categories have been colour coded either green (go); yellow/orange (cautior!
Red and orange highlighting may be a reason to exclude a project/utility as a case study.
Projects - Not Joint Ventures
District of Lake Couty |Lake Country | 12,000 [ P| E[N | LG| No |No Operated by LG 2yrs 400 homes |$1.1m - loans; $1.9m Gas Tax - Innovations Fund; $512K grant {hydro
Micro-Hydro Project Tas Community Works Fund; $500K loan Green Municipal Fund
(DLC), in drinking wats debt paid off annual net revenus to be deposited in Climate Actio
supply system Fund.
T'souke First Nation |T'Sou-ke 160 P|B|N|[FN| No |No 3yrs 25 homes; 3 |$1.5m from 15 governmental and non-profit sources . solar hw &
Solar hotwater and  [Nation community ph
photovoltaic buildings
Wood Biomass at the |Lillooet 2,400 |P|H|N|LG| No |No 1yr 1 $467k from Gas Tax Agreement General Strategic Priorities and |biomass
Lillooet Recreation Innovations fund; $147k from the Rec Centre Capital Reserves;
Centre $50,000 via annual Gas Tax funds.
Saanich Peninsula [CRD 340,000 P|H|N| LG| No [No 1.5yrs 1 Pool saving [$2.98m from Gas Tax Innovations Fund and self-funding: total c{heat
WWTP effluent heat >$100k in nat ga|$3.3m; 30 yr payback. recovery
Recovery
Kimberley micro hydrgKimberley 6,700 |P|E|N| LG| No [No ~3yrs sells electricy to|Planning grant for feasibility study; Green Municipal Fund for mi{hydro
in water supply bc hydro turbine and to replace chlorination system.
Burns Lake Arena Burns Lake 2,120 |P|[H|N| LG| No [No <lyr 1 Total cost $419k: $126k Towns for Tomorrow biomass
Bone Creek Run of Ri\Blue River 240 E[(N|UT| No |[No 1yr Bone Creek has |PPA purchase agreement for 20 yrs. Contribution agreement via |hydro
(Simpcw First Nation 20-year PPA forlecoEnergy for Renewable Power program.
and TransAlta) all power.
Fort St. John Fort St John 20,000 [P[H|N ] LG| No |No 1yr 1 SolarBC solar air
heating
Geothermal City Halls|Langley, Kasl{ 106,000| P [ H| N | LG| No [No 1-5yrs 1 Various geo
Elkford,
Castlegar,
Nakusp
Richmond Oval Wast{MV 198,000 P [H|N | LG No [No 2yrs 1 Olympic funding. The total cost of the project was $178m. heat
Heat and Water Re-us recovery
Cache Creek Outdoor [Cache Creek | 1,100 | P [H|N | LG| No [No 2yrs 1 Self-funded: 8 yr payback solar & ash
Pool SHW&ASHP
Vancouver ConventiorVancouver 651,000 P [ H|N | LG| No [No 3yrs 1 $883m expansion funded by Province ($540m), federal gov't ($23heat pump
Centre sea water Tourism Vancouver ($90m) & projected revenues of $30m.
cooling heat pump
system
Houston Rink and Houston 3,000 |P|H|N|LG| No |No 4yrs 1 $32k BC Hydro waste heat
Leisure Centre
RD of Kootenay Kootenay 31,850 |P|H|N|LG| No |No 5yrs 1 $75k Recreational Infrastructure Canada program. solar hw,
Boundary Boundary heat pumps
rec/pool/rink: heat
efficiency, SHW, heat recovery
recovery
City of Kelowna landfilKelowna 122,000 P | E|N | LG| No [No 7yrs 1 Excess electricity sold to FortisBC. landfill gas
gas to electricty -
microturbine pilot
Golden Amenity Hubs [Golden 3,930 |P|[B|N|LG| LG [No 2yrs 1 Self-funded? geo solarhw|
campground and bike| solar pv
share
Catalyst Power Bio- |Abbotsford 124,000 P H|N| P [PRUTNo lyr Sale of 'green gajFixed price with FortisBC. ag. waste
methane Plant to FortisBC
110,000 gj /yr.
Receives manure fron
5 km radius.
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Joint VentureProjects

Name

Location

Pop.

Project / Utility?
Elec, Heat Both
Joint Venture

Project Lead

Joint Ownership

Operating

Agreement

Approx.
Length of
Operation

Number of
Customers

Revenue Sources

Energy
Source

NOTE: To generate a focus on smaller communities and projects with a track record, the ‘population’ and ‘length of operation' categories have been colour coded either green (go); yellow/orange (cautior
Red and orange highlighting may be a reason to exclude a project/utility as a case study.

Projects - Joint Ventures

ductless heat pumps,
EV's)

Cedar Road Landfill- [Nanaimo 87,000 [P | E| Y| LG| Yes |Yes Cedar Road LFj 3yrs BCH EPA  [Total cost $3.6m. RD of Nanaimo & Cedar Road LFG partnershiglandfill gas
Gas-to- Electricity & BCH EPA BCBN loan $400k+1.6m loan. $585k from FCM. RDN transferred
Facility (Nanaimo) carbon credits to FCM.
Run-of-river: Canoe |Tla-o-qui-aht 345 P| E| Y| FN| Yes [No Partnership: Tla{ 1.5yrs Electricity for |ecoENERGY and Aboriginal Business Canada $1m funding for |hydro
Creek First Nation o-qui-aht FN (75%) 2,000 homes |business plan, an EPA, and interconnection study.

and Swift Water

Power Corp (25%)
Juan de Fuca Pool, [CRD 52,200 | P|H| Y| LG| Yes [No 10 yrs 3 Partnership of Colwood, Langford, Metchosin, Highlands, Juan dheat
Arena and Curling CI Fuca Electoral area and View Royal. recovery
Hartland Landfill Gas|CRD 340,000( P | E| Y| LG| PPP|Yes P3 w Maxim an 8 yrs Enough for 1,60dBCH EPA. CRD 1.9 million; Maxim $800k. CRD royalties are $2§landfill gas
Utilization Project CRD homes to $2 million+ over the 20-year project life,depending on quantity

power.

Run-of-river: China  |Port Alberni 18,000 | P| E| Y[ FN| No |Yes Upnit Power 7yrs 2,400 homes pell$8.5m debt syndicate via VanCity Capital: BCH EPA plus provin¢{hydro
Creek Corp - FN,LG,Syne year (6,000 at |funded study, federal funding for planning, hydro survey & Ecotry

partnership peak) Capital $250k loan.
Eagle Lake Micro hyd|West 42,130 [P | E| Y| LG| No |Yes (Pacific Cascadq 9yrs Equiv to 90 singl|District of West Vancouver: $328k. BCH EPA. hydro
project Vancouver Hydro) family homes
Burns Bog Landfill GalVVancouver 651,000 P | B| Y| LG| PPP|Yes Maxim 8 yrs Greenhouses Maxim invested $10m. Vancouver will receive revenues of approflandfill gas
Collection 100,000 GJ/yr  |$400k per year over 20 yr contract.

heat and BCH EP|
5.5MW/yr

Solar Colwood (solar,|Colwood 16,720 | P | B| Y | LG| No |No 1yr NA 3.9m from Natural Resources Canada; in-kind from Royal Roadgsolar ashp

Hydro, & T'Sou-ke FN.
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Utilities ¢ Single Ownership and Joint Ventures

Name

Location

Pop.

Project / Utility?
Elec, Heat Both

Joint Venture

Project Lead

Joint Ownership

Operating
Agreement

Approx.
Length of
Operation

Number of
Customers

Revenue Sources

Energy
Source

NOTE: To generate a focus on smaller communities and projects with a track record, the ‘population’ and 'length of operation’ categories have been colour coded either green (go); yellow/orange (cautior,
Red and orange highlighting may be a reason to exclude a project/utility as a case study.

Utilities - Not Joint Ventures

maintenance and
customer service.

Westhills Langford DHLangford 22,500 [U|H|N [ LG| No [Yes. Sustainble 3yrs 200 Private investment of $3m (about $15k per home). Energy saving{geo
Sharing System Services Ltd. (sub o expected to pay back the additional capital costs in 10-15 yrs.
Westhills Land Corp|
Ty Histanis DE energy Tofino 345 U|H|N|FN| No |Yes 1yr 10 homes, 1 [ICE Fund investment $750k. Total project value - $3m. An EQuili|geo & hydro
geoexchange (Tla-o-q community  |project supported by Natural Resources Canada and CMHC.
aht First Nation). Onl building as of
FN DES in Canada. 2010.Upto 2151
Geothermal plant total.
operates via hydro
electricity.
FinkMachines in Enderby 2900 |U|H|[N]|UT| No |No Private utility 1yr 11 Private via Fink Machines biomass
Enderby - Biomass Df
Sun Rivers Communit)Kamloops 85,000 [U|B|N| P | No [No Corix owns and 12 yrs Around 600 now|Standard development financing. geo
Development operates 2000 eventually
Corporation : Initial
partnership between
¢1QSYt gLB&
government and
developer.
2 KAadf SNI ! [Whistler 10,000 [U|[H|N| LG| No [N Since 20079Phase 1: 300 uni|{DE cost of $4.1m was absorbed into total building costs, which vywaste heat
Village DES (now) Phase 2:|shared by Province & Vancouver Olympic Committee ($35m), R
600 units ($8m) and the MFA ($100m loan). RMOW received a 2 yr extensii
(planned) repay a MFA |oan.
City of Richmond MV 198,000 U[H|N| LG| No |Yes <1 ~250 units (1 [$4m capital funding City of Richmond geo
Alexander DEU development)
Southeast False CreelMV 651,000l U| N[N | LG| No |No 2yrs In 2020: 560k m3$10.2m Gas Tax Fund; 20 year loan for $5m from Green Municipheat
NEU of space Fund; self-funded $17.5m via own Capital Financing Fund. recovery
Geo-exchange Distric{Sunshine 4,100 [U|H|N|LG| No [No 2yrs Phase 1: 100 uni{$1.4m system:$244m Island Coastal Economic Trust; $325m  |geo
Energy Utility for UppgCoast Innovative Clean Energy Fund; $256k Gas Tax Agreement; $190!
Gibsons Gibsons; $385k from developer.
Lonsdale Energy MV 51,000 [U|H|N | LG| No [No 8yrs 11+ buildings |$4m GMF; $204k Rural Infrastructure Fund for solar hw natural gas
Corporation & solar
Nelson Hydro Electric|Nelson 9,800 |U| E[N|[LG| No |No Since 1892 4,400+ Historic hydro
Utility
Revelstoke CommunityRevelstoke 7300 [U|H|N| LG| No [N 7yrs Several RCFC Holding Co. $1.25M; City Pref Share Purchase $1.20M; Fdbiomass
Energy System commercial and|Loan @ ~3.5% $1.35M; Revelstoke Credit Union $1.00M; FCM G
institutional  |Grant $1.81M; Towns for Tomorrow grant $0.38M= Total $6.99M
buildings,
including a
school &
community centre]
City of New MV 4,000- |U[E|N|LG| No |N long term ~200,000 |These long term utilities do not generate their own electricity. various
Westminster Electrical 68,000
Utility, Kelowna
Electric Utility, Grand
Forks Electric Utility
Utilities - Joint Ventures
Dockside Green CRD 84,000 [U|H]|Y| 3 Y |Yes. Corix contracte] Since 2007, About 200 now; |Cost: $6.1m:federal Technology Early Action Measures program [biomass
Community Energy by DGE for but not on 1,100 at ($1.5m). Dockside Green Energy LLP (DGE) joint partnership of
System operation, biomass completion |Capital Corp., FortisBC and Corix.
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Appendix B: BC Eamplesby Governance Option
The examples in the table below demonstrdtee governance options for renewable energy projects, and operational
BC examples of eacMain ourcesof financing and fundingre identified.

China Creek run-of-river hydro (First Nations

private sector, and local government

partnership)
Dockside Green biomass district energy syst
Dawson Creek Wind Energy Cooperative *

North Vancouver}, natural gas district energy
Fink Enderby Biomad3istrict Energy Utility *

Kimberley Micro Hydro in Water Supply Proj¢
system *

Revelstoke Community Energy Corporation
Kelowna Landfill Gas to Electricitjicroturbine
Pilot Project

Utility ¢ biomass district energy system
Lake Country Micro Hydro in Water Supply

Gibsons geoexemge district energy system
Project

Lonsdale Energy Corporation Utility (City of
Sun Rivers Community Development

Corporation geoexchange
Ponderosa Pincushion geoexchange

Burns Lake Arena Biomass Projec
Nanaimo Landfill Gas Project *

Governance model:

1 Full municipal
ownership

1 Full Municipal
ownership with X
operating agreement

1 Public Private
Partnership (not full X X
municipal ownership

1 Private company /
utility ownership

1 Community Energy
Cooperative

Financing / funding
sources:

1 FCM GMF grant X X X X X

1 FCM GMF loan X X

9 Gas Tax X

1 Gas Tax Community
Works Fund

9 Towns for Tomorrow
(expired)

1 BC Bioenergy
Network loan & X
investment

1 Innovative Clean
Energy Fund
(expired, but may
return)

9 Community Action
on Energy & X
Emissions (expired)

1 Infrastructure
Planning Grant

1 Local economic trust X
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CanmeENERGY
Technology Centre
equipmentlease

1 NRCan Technology
Early Action
Measures

1 Western Economic
Diversification

1 Municipal
debt/equity

1 Private utility /
company

1 Local creditunion

1 Cooperative

members

9 First Nations
The examples in the table above are just a small sample of the numerous renewable energy projects in BC. In particula

there are many B€xamples of renewable energy projects with Full Municipal Ownership or Private Company / Utility
Ownership, and some additional examples of Public Private Partnerships and projects with Full Municipal Ownership

with Operating Agreements. There is only dae®wn BC example of a Community Energy Cooperative.

T NRCan




