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Recognizing that there remains limited documentation of Integrated Community Energy Systems & Solutions
(ICES) projects in Canada, QUEST engaged five of Canada’s top leading business schools to produce QUEST’s
first Business Case Series. The series consists of five business cases designed to bring forward the key factors
contributing to successful ICES project implementation.

Insights from Community Building synthesizes the lessons learned from those documents.

The author would like to thank the authors of all the QUEST business cases:

Chad Comeault, Research Fellow with ISIS, Sauder School of Business at University of British Columbia, for
his work profiling the Southeast False Creek Neighbourhood Energy Utility;

Chris Lerohl], Research Assistant with the Centre for Applied Business Research on Energy and Environment,
for his work profiling the Strathcona County Community Energy System;

Adam Fremeth, Assistant Professor in Business, Economics, and Public Policy at the Richard Ivey School of
Business at University of Western Ontario for his work profiling Renewable Natural Gas Opportunities for
Ontario;

Pierre-Olivier Pineau, Associate Professor with HEC Montréal for his work profiling Biogas for Fine Paper:
A Cascades, Gaz Métro and Waste Management Energy Project;

Mark Raymond, Associate Dean with the Sobey School of Business at Saint Mary’s University for his work
profiling the Alderney 5 Energy Project.

Scan this code to access the full versions of all of our Business Cases online.
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EXECUTIVE SUMMARY

This paper provides a summary of QUEST’s five business cases, highlighting their technical, governance,
regulatory and financial issues, and outlines a common set of drivers and lessons learned relevant for ICES
community-builders.

QUEST’s first Business Case Series features Integrated Community Energy Solutions (ICES) in British Columbia,
Alberta, Ontario, Québec and Nova Scotia. The cases were developed in partnership with five of Canada’s top
business schools as a resource tool for community builders: developers, municipalities, energy utilities, other
project proponents and the investment community.
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INTEGRATED COMMUNITY ENERGY SOLUTIONS

INTEGRATED COMMUNITY ENERGY SOLUTIONS (ICES) entail the planning, design, implementation, and
governance of integrated energy systems at the community level in a way that maximizes energy performance
while cutting costs and reducing environmental impacts.

INTEGRATED ENERGY SYSTEMS interconnect various energy sources, technologies, and infrastructure in a way
thatis tailored according to the local context - including the nature of energy end use, patterns of energy demand,
and local renewable energy and waste management opportunities, in order to maximize energy performance,
secure energy reliability, cut costs, and reduce environmental impacts including greenhouse gas emissions.

AT THE COMMUNITY LEVEL this means integrating existing and potential energy assets such as electric power,
natural gas, and local renewable energy opportunities, while managing the energy needs and also harnessing
the potential energy productivity of community assets such as land use, buildings, water and wastewater, waste,
and transportation.

Integrated Community Energy Solutions (ICES) can improve energy efficiency beyond individual buildings
and houses to encompass whole communities. The efficiency and environmental performance of the entire
energy delivery system improve, thus reducing impacts on air, water, land, and wildlife while increasing energy
security, enhancing people’s quality of life, and capturing added economic benefits for Canadians.

ICES can be scaled and structured to meet the needs of all types of communities, ranging from rural and small
remote towns to medium-sized municipalities and large cities. It can apply to new developments, existing
neighbourhoods, and even whole regions.

ICES works best when multiple sectors in the community cooperate and coordinate their efforts, with
appropriate policy and regulatory support from governments.

FEATURED ICES EXAMPLES

¢ Capturing and using waste heat from the sewer system in a district energy heating system that provides
space heating and hot water to mixed-use buildings in the Southeast False Creek community of Vancouver,
British Columbia.

¢ Building a community energy centre around a district heating system with high-efficiency natural gas and
biomass boilers in Strathcona County, Alberta.

¢ Including renewable natural gas, sourced from a variety of agricultural, forestry and municipal sources, as
part of the natural gas distribution system serving Ontario communities.

¢ Sourcing biogas from a municipal landfill via a dedicated pipeline for use in a fine-paper making facility in
Québec.

e Using harbour water and bedrock for interseasonal thermal storage to deliver space cooling to a downtown
building cluster in Dartmouth, Nova Scotia.
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INTRODUCTION: HIGHLIGHTING THE ISSUES

This paper provides a summary of QUEST’s five business cases, highlighting their technical, governance,
regulatory and financial issues (Table 1), and outlines a common set of drivers and lessons learned relevant for

ICES community-builders.

QUEST'’s first Business Case Series features Integrated Community Energy Solutions (ICES) in British Columbia,
Alberta, Ontario, Québec and Nova Scotia. The cases were developed in partnership with five of Canada’s top
business schools as a resource tool for community builders: developers, municipalities, energy players, other

project proponents and the investment community.

Table 1: Summary of Business Case issues

ICES Casellssues

Technical Description

Governance and
Regulatory

Financing and
Economics

Southeast False Creek

in Vancouver, British

Fuels & Tech: District
heating, sewer heat
recovery and high-
efficiency natural gas
boilers

Ownership: City of
Vancouver via its
municipally owned

Financing: capital cost of
the NEU facility as of
2011 was $33.8 million
from a mix of provincial
grants, low-interest loan
and municipal financing at
an average of about 4.15
per cent.

Strathcona County
Community Energy
System in Strathcona,
Alberta

Scope: Neighbourhood
Development

E/GHG Benefit: 9,319
GJly; 484 t CO2ely

Strathcona County,
via the municipally-
owned Strathcona
County Utilities

Columbia Scope: Building/Sub- Er?ghbodjtrinfod
division (NEL?)y y Economics: Life cycle
E/GHG Benefit: 1,500 t costs SE:ZZZ?:;? to be
COz2ely alternatives, with
efficiency and hedging
benefits.
Financing: The SCCES’s
initial capital cost was
Fuels & Tech: District $8.9 million, financed via
) e a grant of $1.5 million and
heating, high-efficiency loans of $7.4 million
natural gas boilers Ownership ' '

Economics: With the
introduction of a biomass
module alongside the
natural gas fired boiler will
result in net cash flow
breaking even between
2017 and 2024 with net
income breaking even
sometime after 2024
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Renewable Natural Gas
Opportunities in Ontario

Fuels & Tech: Proposal
to include renewable
natural gas in existing
distribution system (up to
2 per cent of total gas
delivered) leveraging
several potential biomass
sources

Scope: Proposed
Province-wide Program

E/GHG Benefit: RNG
produced from Ontario
waste could supply about
18 per cent of the total
natural gas sold by
province’s utilities; The
potential reduction of 18.9
Mt CO:per year or about
9.5 per cent of Ontario’s
total GHG emissions

Ownership:
Enbridge Gas
Distribution and
Union Gas Limited
application to the
Ontario Energy
Board, with local
ownership of
production facilities
and upgraders to
produce
Renewable Natural
Gas

Financing: Proposed 20-
year contracts with 11 per
cent return for RNG
producers; maximum
annual premium of $18 a
year for an average
customer once RNG
reaches a supply cap of 2
per cent of natural gas
supply.

Economics: Economic
development
opportunities for
communities through
waste management and
supplying biomass and
renewable natural gas.

Biogas for Fine Paper in

Ste. Sophie, Québec

Fuels & Tech: Biogas
sourced from a municipal
landfill and transported via
a dedicated 13 km
pipeline

Scope: Industrial facility
and municipal landfill

E/GHG Benefit: 25 million

Ownership: Waste
Management
provides the
biogas, Gaz Métro
owns and operates
the compressor and
pipeline and
Cascades contracts
for biogas and

Financing: The $10 mil-
lion total investment was
made by Cascades and
Gaz Métro

Economics: Savings
from lower biogas prices
enabled a payback for

System in Dartmouth,
Nova Scotia

building cluster

E/GHG Benefit: 4,000 t
CO2ely; elimination of five
underground oil tanks,
410,000 L/y of furnace oil;
900 kg of CFC based
refrigerants.

operated by Halifax
Regional
Municipality

3 . P
s deon | cades o2 year
Fuels & Tech:
Interseasonal cooling
using harbour water and Financing: Total capital
bedrock for thermal costs of $2.8 million, with
storage Ownership: a $1 million federal grant.

Alderney 5 Energy Scope: Downtown Owned and

Economics: Projected
payback of 5 years with a
return on investment of
19.29 per cent. Estimated
savings over 20 years
over $6,900,000.

Glossary of terms and units

E-Energy - in gigajoules (G]) per year (/y)

Fuel oil - in litres (L) per year (/y)

Natural gas - in cubic metres (m?) per year (/y)

GHG- Greenhouse gases - in tonnes (t) or megatonnes
(Mt) of carbon dioxide equivalent (COZe) per year (/y)
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South East False Creek Neighbourhood Energy Utility - British Columbia’

Southeast False Creek Energy Neighbourhood Energy Utility - British Columbia

The Southeast False Creek Neighbourhood Energy Utility (SEFC NEU) is a low-carbon district heating system
that recovers waste heat from the City of Vancouver’s (CoV) wastewater system and in turn supplies heat
energy for space heating and hot water to mixed-use buildings in the Southeast False Creek community. The
wastewater heat exchange technology is the first of its kind in North America. The utility is owned and operated
by the CoV.

Technical Description

Roughly 50 per cent of the CoV’s total greenhouse gas emissions come from natural gas that provides heat
and hot water in buildings.? The SEFC NEU provides environmental benefits by decreasing greenhouse gas
(GHG) emissions, increasing energy independence and providing rate stability to the community as compared
to the business as usual (BAU) alternative. These benefits are achieved by the district energy system’s increased
energy efficiency through economies of scale and flexibility to integrate local clean energy resources in turn,
isolating the community from volatile energy prices. District energy systems in general are 20 per cent more
efficient than building-based systems? even without the incorporation of a renewable energy source. The NEU is
anticipated to produce atleast 64 per centless GHG emissions as compared to the conventional heating methods
since the clean sewer heat recovery source is designed and forecasted to supply 70 per cent of the community’s

SEFC BUILDINGS

FALSE CREEK

HOT WATER DISTRIBUTION PIPES

Figure 1: SEFC schematic

1 Sections taken directly from: QUEST Business Case: Southeast False Creek

2 Chris Baber, City of Vancouver, NEU Utility Manager (personal communication, August 2011).

3 Retrieved at http://www.seatoskygreenguide.ca/buildings/sefc_neighbourhood_energy_utility
* City of Vancouver. (2010). Administrative Report (RTS No.0880), pg.2.
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total heating and hot water demand over the long term operation of the utility.* This 70 per cent design point is
on the basis of achieving a balance between cost-competitive rates and environmental performance.
Governance and Regulatory Considerations

The Province of British Columbia amended the CoV charter in order for the CoV to own and operate an energy
utility, as this was not originally defined within its powers.® The NEU is the first energy utility owned and
operated by the CoV and managed by CoV’s Engineering Services Department. Financial responsibilities related
to the NEU are shared by CoV’s General Manager of Engineering Services and Director of Business Planning and
Services. Municipal utilities in British Columbia are not governed by the British Columbia Utilities Commission
(BCUC) and are able to set up their own governance structure, normally accountable to City Council.

The decision of the CoV to be the owner-operator of the utility was made in part due to the compressed Olympic
time schedule that reduced the project’s procurement time, and CoV wanted to ensure that a low-carbon source
was a priority. The NEU is unlike the CoV’s water, solid waste and sanitary utilities, in that its services are
available to only a small subset of Vancouver’s taxpayers and it competes with existing private-sector energy
providers. For this reason, as per Council’s direction, it is to be operated as a standalone commercial business,
without subsidy from taxpayers.®

The NEU’s rates are set by the CoV on advice of an independent third party review board, the NEU Expert Rate
Review Panel (ERRP), appointed by City Council and consisting of three members who have expertise in three
specific areas; utility rate setting, finance and green energy.” Their terms are limited to three years and the
panel’s annual rate recommendations must ultimately be approved by City Council.

The CoV’s governance of the NEU is conducted via regulations set out in its Energy Utility System By-Law
N0.955241 (the ‘By-law’) which requires all buildings within the SEFC community boundaries to connect to the
district energy system. These buildings are prohibited from installing conventional heat generating equipment
(gas-fired boilers, electric heaters, etc.) with the exception of solar thermal or systems that recover waste heat
from commercial refrigeration or space cooling.

During the public consultation process, the public responded with interest and concern to both biomass
generation and sewer heat recovery options. For biomass, concerns centred around the combustion process
resulting in harmful, localized air pollution in addition to the negative effects of biomass fuel deliveries
(woodchips, pellets, etc.), and unsightly industrial smokestacks. The public was more supportive of a sewer
heat recovery option, though concerns were raised about the possibility of sewer odour, potential cross-
contamination in the exchange process, siting of the plant and the unsightliness of the boiler stacks. The stacks
garnered a high level of support after local artists were commissioned to develop the stacks into a public art
piece.

Financing and Economics

The capital cost of the NEU facility as of 2011 was $33.8 million® (the cumulative cost grows each year as the
connected floor area grows and future distribution piping, energy transfer stations and energy generation is

5 City of Vancouver. (2010). Administrative Report (RTS No0.08880), Appendix B.

¢ City of Vancouver. (2009). Administrative Report (RTS No0.7292), pg.9.

7 City of Vancouver. (2010). Administrative Report (RTS No.0880), Appendix E, E-2.
8 City of Vancouver. (2010). Administrative Report (RTS No.0880), Appendix G.
 Retrieved at http://www.journalofcommerce.com/article/id33548 /watersewer
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added). This figure does not include an additional $8.5M for the pump station upgrade that was a mutually
exclusive and necessary project’ which fell under the CoV’s maintenance budget. The NEU project received
funding from the following three sources!®:

1) A $10.2 million provincial grant provided by the Government of Canada’s federal Gas Tax
Fund - a tripartite agreement between Canada, British Columbia and Union of British
Columbia Municipalities which delivers infrastructure funding to local governments
for capital projects that lead to cleaner air, cleaner water or reduced greenhouse gas
emissions.'!

2) A20yearloan for $5 million at 1.7 per cent from the Federation of Canadian Municipalities
(FCM) Green Municipal Fund (GMF).!?

3) The CoV of Vancouver self-funded the remaining $17.5M via interim financing through
CoV’s Capital Financing Fund (CFF) at a rate of 5 per cent.

Lower interest rates of the short-term debt (2.5 per cent) and FCM loan (1.7 per cent) effectively reduce the
actual average cost of debt for the NEU from the ERRP’s allowable 5 per cent down to 4.15 per cent, increasing
return on investment (ROI). However, it is CoV’s intention to secure long-term outside financing for the
remaining $16 million in the future in which there may be risk of the actual weighted average cost of debt
exceeding the 5 per cent assumption, which would decrease ROI.

$21 million NEU capital cost (net of the $9.5 million grant) will be fully recovered through a fixed energy rate
charge to connected users over the 25 year asset life. The CoV decided on a linear levelized rate recovery

$30.0
$25.0 - Ratainad Eamings

— Cumulstive Surphus (Shoritall) in RSR Account

$20.0 — Differencs batween Relalned Eamings and RER Account Balancs

$15.0

$10.0 -

In Millions

A
\

$0 1

w01 1;
1020

-530

-$10.0 SRS

-§150 J

Figure 2: Payback on NEU System

10 Additional funding sources and knowledge resources for ICES projects can be found at the Community Energy Association’s website
http://www.communityenergy.bc.ca/
1 City of Vancouver. (2010). Administrative Report (RTS No.0880), Appendix G.

12 FCM Green Municipal Fund. 2010. Updated GMF Funding Offer for Capital Projects, pg.13. Retrieved at http://gmf.fcm.ca/files/GMF/GMF-

New-Funding-Offer-Application/UpdatedGMFFundingOffer-FIN-e.pdf
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approach which under-recovers the capital cost at the front-end of the amortization period and over-recovers
in the back-end of the amortization period, when both the energy rates and the number of total connected
users are higher. The deficit from under-recovery in the early years is topped-up by the CoV’s Rate Stabilization
Reserve (RSR) borrowed from the CoV’s CFF. The RSR, effectively a revolving line of credit with CoV, is capped
at a maximum of $8 million which the NEU can draw upon when needed to cover shortfalls in the early years.
Itis forecasted that the NEU will draw $1.6 million from the RSRin 2010, and a lesser amount in each subsequent
year until year 12 of operations at which point the outstanding RSR will total approximately $9.5 million.

The total life cycle costs of the NEU system are expected to be equal to or less than the BAU alternative. This
is evidenced by the fact that the combined fixed and variable energy rates of the NEU are approximately equal
to the BAU energy rate in Vancouver and yet the buildings operate more efficiently (lower energy intensity).
Economic benefits are realized by this efficiency and the use of multiple sources of energy creates the effect of
risk pooling from an energy supply and price perspective. After all, there is a low probability that gas prices will
be high, electricity prices will be high, the sun will not be shining, and the sewer heat recovery will be low, all
at the same time. If natural gas and/or electricity prices rise significantly, it will provide an economic incentive
for building owners (utility owners) to install solar thermal units or look for waste heat recovery sources. Since
the investment in the distribution piping and net metering infrastructure has already been made, new waste
energy or solar thermal projects are possible and more attractive to develop.

Strathcona County Community Energy System - Alberta'

The Strathcona County Community Energy System (SCCES) is located in the Centre in the Park (CITP)
development, in the central area of Sherwood Park, Alberta. CITP is a multi-use, pedestrian-friendly community
hub under development in Sherwood Park as “a place where people live, work and spend their leisure time.”**

The SCCES is a centralized heating system for the CITP in Sherwood Park. The SCCES was included in the design
of CITP as a key component contributing to building a sustainable community. The system provides both space
heating and domestic hot water to the surrounding community, reducing green-house gas emissions and air
pollutants through efficiency gains associated with a centralized system.

Technical Description

The SCCES covers an area of 20 acres with a mix of 680 residential units and 60,000 square feet of commercial
and retail space.’®> The SCCES delivers hot water that is heated by boilers in the SCCES through underground
insulated pipes to provide space heating and domestic hot water to buildings connected to the system.

The current installed natural gas boilers include; a 1 MW condensing boiler, a 3 MW hot water tube boiler and
a 5 MW hot water tube boiler. There is also space to add an 8 MW hot water tube boiler as capacity requires.
The water is heated by natural gas in the Energy Centre, which houses the boilers, control and monitoring

13 QUEST Business Case: Strathcona Community Energy System, 2012

4 Centre in The Park. Strathcona County. Retrieved August 2010 http://www.strathcona.ca/departments/Planning and_Development_Ser-

vices/Special_projects_initiatives/Centre-in-the-Park.aspx

15 Centre in the Park. CanmetENERGY: Community Energy Case Studies. Retrieved August 2010. http://canmetenergy-canmetenergie.nrcan-

11
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systems and other equipment. The buildings connected receive energy through a plate heat exchanger that
employs metal plates to transfer heat between the water from the SCCES and the customer. The water returns
to the SCCES 15°C cooler than when it left and the water is reheated and re-distributed in a closed-loop system
at a pressure between 30 and 50 pounds per square inch. The temperature of the water changes depending on
the season. In winter the water is heated from 95°C to 120°C as it is used for space heating and domestic hot
water. However, in the summer the water is heated to approximately 80°C as it is used primarily for domestic
hot water only. Having a central, closed loop heating system allows for efficient energy use and it eliminates the
need for individual boilers?*®.

As a centralized system the SCCES is expected to provide efficient production and distribution of energy
for space and water heating via a hot water thermal network. The resultant increase in energy efficiency is
expected to reduce annual GHG emissions by over 1000 tonnes and a significant quantity of air pollutants at
full build-out. This is equivalent to an approximate 18 per cent reduction in GHGs compared to a conventional
heating system. By siting the boilers in a central facility rather than in the buildings connected to the SCCES,
the buildings are expected to provide a healthier living and working environment, with additional benefits from
increased floor area available (where they otherwise would have to house heating equipment).

The SCCES is designed to operate as a control plant for additional energy system components, reducing the
cost of future ICES developments. The ability to add modules to the SCCES including combined heat and power
(CHP) and biomass boilers provide a hedge against potential energy price increases and volatility that will help
stabilize and potentially reduce future operating costs of the system.!”

Strathcona County’s experience developing this ICES project will facilitate and reduce costs for future business
plan development and ICES project implementation. Recently, Strathcona County Utilities received grants to
install a biomass boiler module into the existing SCCES. The biomass module is scheduled for operational in the
first half of 2012.

Governance and Regulatory Considerations

Strathcona County Utilities is a department within the municipality, and they follow a typical municipal
governance structure. When a project has been approved by Council through the budget process, status updates
on the project may be requested by Council from time to time or be brought forward by Administration as
needed.

The County maintains control and governance over the SCCES through its incorporation as a municipally-
operated service. Section 33 of Alberta’s Municipal Government Act (MGA) states that, “When a municipality
provides a municipal utility service, the council may by bylaw prohibit any person other than the municipality
from providing the same or a similar type of utility service in all or part of the municipality.”’® This prohibition
by the MGA was not fully enacted by the county. This policy of not fully enforcing Section 33 has contributed
to a lack of customer connections to the system and one of the key challenges that the County has faced in the
feasibility of this project.

6 Community Energy. Strathcona County. Retrieved August 2010. http://www.strathcona.ab.ca/departments/Utilities/Community_energy/

about-community-energy.aspx

7 Community Energy. Strathcona County. Retrieved August 2010. http://www.strathcona.ab.ca/departments/Utilities/Community_energy/

about-community-energy.aspx
18 Province of Alberta, Municipal Government Act, Published by the Queen’s Printer November 24, 2010
19 FVB Energy Inc. Strathcona County - CITP Development Community Energy System Feasibility Study, June 27, 2003

12
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The two main options considered in the pre-feasibility report were a centralized heat system and a combined
heat and power (CHP) facility, along with opportunities for industrial waste heat recovery.’® Provincial
regulations, however, restricted the type of systems available to Strathcona County in the pre-feasibility study
for the SCCES. During the time of the decision there was no regulation around distributed generation within
Alberta.

The regulations changed in 2008 when the Government of Alberta issued the Micro-Generation Regulation.?®
New regulations surrounding distributed generation make CHP a feasible option today, with no regulatory
approvals necessary for the heat-only option.

Financing and Economics

Strathcona County faced a number of challenges in developing the SCCES, including large payments associated
with debt and policy approaches associated with establishing new customer connections to the system. In
the former, the high payments associated with large capital investment and capital costs have challenged the
likelihood of attaining cost recovery. In the latter; the voluntary customer connection policy has left the SCCES
with lower than expected demand and has thus reduced the financial viability of the project.

The SCCES’s initial capital cost was $8.9 million,?! funded through grants and municipal debt with no private
capital. The initial project financing, included a grant of $1.5 million received through the Federal Gas Tax
Program, and loans of $7.4 million. Strathcona County received a “ME First!” loan of $3.15 million was interest
free for the first five years with an interest rate of 2.376 per cent for the remaining 15 years, with the remaining
capital $4.25 million requirement financed through the Alberta Capital Finance Authority (ACFA) as borrowing
to Strathcona County. The interest rate for the ACFA loan is 4.91 per cent for 20 years.

Figure 3 shows that under the current production levels the net cash flow breaks even in 2024, however the
net income never breaks even. Using an alternative feedstock (biomass) with current levels of production, the
net cash flow breaks even in 2017, with net income breaking even in 2024. Given the improved feasibility of the

£1,500,000
_——_——'_—_-
51,000, 000 ______,___————
e
&S00, 000
<0
P0LD  IOGA 203 J0L6——d0dd—dbee—— b0ty 10T Wil »ox 2020 2024 o i
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Figure 3: Payback of natural gas boiler option at current output levels (9,420 MWh/year)*

20 Rule 024 - Micro-Generation. Alberta Utilities Commission. Retrieved August 2010. http://www.auc.ab.ca/rule-development/micro-gener-
ation/Pages/default.aspx

21 Centre in the Park. CanmetENERGY: Community Energy Case Studies. Retrieved August 2010. http://canmetenergy-canmetenergie.nrcan-
rncan.gc.ca/eng/buildings_communities/communities/publications/centreinthepark.html

22 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7,2010
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SCCES with an alternative feedstock it becomes clear why Strathcona County is currently installing the biomass
module.

The most immediate economic benefit to the community results from the avoided costs associated with BAU
heating systems in each building. Another economic benefit is the SCCES’ ability to switch between fuels,
providing a hedge against natural gas price increases and volatility. If the price of natural gas increases sharply,
the SCCES could potentially switch over to or at least supplement the current system with biomass, moderating
energy costs for customers.

Renewable Natural Gas - the Ontario Opportunity - Ontario®

The study documents the application process for two of Ontario’s largest natural gas utilities to the Ontario
Energy Board inlate 2011 to advance renewable natural gas (RNG) as a new supply source. The value proposition
of RNG is to achieve significant environmental benefits using existing natural gas pipeline infrastructure and
available technology without requiring any change to consumer behaviour. Furthermore, it takes a more
responsible approach to managing waste that uses the local supply of renewable resources and can create
economic development opportunities for communities.

Technical Description

RNG represents an advanced approach to using organic materials, using established technologies to produce
an environmentally responsible alternative to natural
gas, and delivering significantly lower emissions when
substituting for conventional natural gas (Figure 4).

In order for its injection into the existing natural gas
distribution network, multi-stage cleaning and upgrading
treatment of biogas or syngas are needed. This effectively
makes renewable natural gas indistinguishable from
conventional natural gas.

Without this cleaning and upgrading, contaminants in
the raw biogas would result in equipment issues such as
corrosion or fouling of burners.

Upgrading biogas to RNG for direct consumption in
furnaces can be between two and three times more
efficient than converting raw biogas into electrical energy

Figure 4: RNG Carbon Cycle

23 QUEST Business Case. Renewable Natural Gas - the Ontario Opportunity. 2012

2 If raw biogas was combusted in a combined heat and power (CHP) system it could be just as efficient since waste heat is efficiently used as

part of the process.
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in a traditional electricity-only generating process.?*

RNG can be produced from a variety of local community sources, including agricultural waste, municipal organic
waste, landfill gas, forestry waste and other forms of biomass. RNG can be used interchangeably with natural
gas in combustion equipment for heating, electricity generation and as an alternative fuel for vehicles.

Governance and Regulatory Considerations

The applications by Union Gas Limited and Enbridge Gas Distribution to facilitate the emergence of a RNG
industry in Ontario are noteworthy for the fuel source and economic development potential of RNG. At this
early stage of RNG development in Ontario, the application to the Ontario Energy Board (OEB) by the gas
utilities highlights their interest in working to be ICES community-builders. Their applications makes clear
that leadership from both the private and public sectors will be required to establish RNG as a mainstream fuel
for thermal and electricity generation applications.

In the short-term, the utilities understood that the two primary sources of RNG in the province would be from
anaerobic digestion processes at farming operations and landfills.?® Neither utility had an interest in making a
capital expenditure in the RNG production process, as it was evident that the OEB would likely not allow such
investments to be included in their regulated rate base. As a result, small or mid-sized developers would need to
be attracted to enter RNG production and supply the utilities that would act as market enablers and distribute
a blended product to their customers. Such local sourcing arrangements were already a key part of the utilities’
supply strategy for sourcing Ontario produced gas from over 100 locations.

Unlike the traditional supply relationships, the prospective RNG developers would require the certainty of
stable revenue streams and a reasonable return to be able to attract the necessary financing to make the initial
investment in digestion machinery (where necessary), upgraders, and injection equipment.

A market for RNG could not emerge without the requisite regulatory approval. The OEB represents the pivotal
regulatory body in the province and would review any application by natural gas distributors to procure RNG
and pass on the cost premium to consumers.

Financing and Economics

In an effort to offer customers the choice of RNG and get a functioning industry to emerge in Ontario the utilities
developed a transparent and structured system that would limit the cost to customers. The key mechanism
would be a supply cap that would constrain how much volume of RNG that either Union Gas Limited or Enbridge
Gas Distribution would be able to source. This cap would be about 2 per cent of their total supply portfolio,
which would equate to 2.2 P] for Union Gas Limited and 3.3 P] for Enbridge Gas Distribution. Once this supply
cap was met for either utility they would no longer be able to offer the price premium and 20-year contract.

In setting these terms, the utilities took every effort to ensure that they were consistent with the province’s
current Feed-In Tariff (FIT) regime for electricity. The 20-year period would provide developers with long-term
certainty and was identical to that under FIT. The premium prices that would be provided by the utilities to the

%5 In fact, UGL had already some interest from a firm in Leamington, Ontario that owned and operated an anaerobic digester that accepted
organic waste that was transformed into raw biogas.

26 The OEB was created to be responsible for setting just and reasonable rates in both the electricity and natural gas sector that allowed the
regulated utilities to realize a fair return. Over the past fifteen years, however, it had been charged with a series of new activities from
creating a competitive market for some products to achieving the objectives of conservation, promotion of renewable generation and
technological innovation through the smart grid.
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developers would allow for about an 11 per cent return on equity, which again would be similar to that offered
under FIT. Based on an analysis provided by a leading biogas engineering firm, Electrigaz Technologies Inc., the
utilities chose to offer pricing tiers that differed for RNG sourced from landfill sources and anaerobic digestion
processes. Both included a “breakpoint” that reduced the price paid once the operation surpassed a particular
annual quantity of RNG produced as shown in Table 2.

RNG Supply Annual Breakpoint Supply Price Supply Price
Source (by Site) Under Breakpoint Above Breakpoint
Landfill Gas 150,000 GJ $13/GJ $6/GJ
Anaerobic 50,000 GJ $17/G) $11/GJ
Digestion

Table 2: Proposed RNG supply pricing?”

Limiting the bill impact for customers was a priority for the program to work but they would also need to ensure
that there would be enough interest and investment in RNG. As result, the utilities had considered different
supply cap scenarios and the resulting impact that they would have for the average customer. Both utilities
settled on a maximum yearly increase in customers’ rates of about $18 for an average customer that uses 2,600
m3/year of natural gas. This price premium would only be met at the point where they had reached the ceiling
of their supply cap (2.2 PJs for Union Gas Limited or 3.3 PJs for Enbridge Gas Distribution).?

While the environmental and efficiency gains of RNG are considerable, the benefits that could come to those
supplying the feedstock and raw biogas are substantial. Rural and urban communities across Ontario are well
positioned to supply the industry with 32 large landfill sites, 1.7 million head of cattle, 4.5 million head of hog,
and significant agricultural and forestry waste. As a result, the economic benefits may be widely distributed as
both public and private interests could choose to be active in supplying the market with raw biogas for RNG
production. Preliminary estimates suggest RNG produced from Ontario waste could supply about 18 per cent
of the total natural gas sold by province’s utilities.?

For emergence and subsequent maturation, the industry requires suppliers of RNG to (1) be able to sell the RNG
at prices that would provide for a reasonable rate of return and (2) have the requisite stability to ensure they
could attract the capital required to make the initial investment. Therefore, changes to the Ontario regulatory
framework would be required to allow the Local Distribution Companies (LDCs) to contract with suppliers
over a longer window and pass on the higher costs required for purchasing the RNG to ratepayers. Without
regulatory support to ease these two challenges, the RNG industry will face severe difficulty getting off the

27 Renewable Natural Gas Application. 2011
2 As a basis of comparison, the carbon tax in British Columbia placed a 4.75¢/m? premium on natural gas, which would resultin a $122

annual premium for the average customer. British Columbia Ministry of Finance. (2011). How the Carbon Tax Works. Retrieved at http://

www.fin.gov.bc.ca/tbs/tp/climate/A4.htm
29 Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://www.cga.ca/
pdfs/RNGpotential.pdf.
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Biogas for Fine Paper: A Cascades, Gaz Métro and Waste Management Project - Québec*

ground as forecasted natural gas prices are expected to increase over the next 15 years but not to the extent that
would make RNG investments profitable under current economic assumptions.

This integrated energy system brings together a biogas collection system in the Ste-Sophie landfill, near
Montréal (Québec) to supply energy to a Cascades fine paper mill, via a dedicated, 13 km pipeline built and
operated by Gaz Métro, Québec’s main natural gas distributor.

The Cascades biogas project became profitable (a 2-year payback period for Cascades), while providing
additional profits for Waste Management, the landfill owner and biogas supplier. Environmental benefits take
the form of reduced GHG emissions at the paper mill (more than 40 per cent) with significant social benefits
including hundreds of jobs saved by the project.

Technical Description

Prior to being supplied with biogas, the mill was buying natural gas and fuel oil to generate steam. Between
1999 and 2003, the average annual natural gas consumption was 38.3 million m?, or about 1.46 million GJ. Fuel
oil was used to cover the remaining energy needs (about 4 million litres per year, or 0.14 million GJ), for a total
energy consumption equivalent to 42 million m? of natural gas per year, or 1.6 million GJ, resulting in yearly
emissions of about 83,000 tonnes of CO2-equivalent.?!

Any amount of biogas that could be substituted to natural gas and fuel oil would reduce the mill’'s GHG emissions.
0.413 tonnes of CO2 per tonne of paper can be avoided from the use of biogas.®? In 2007, the Cascades fine
paper mill in St-Jérome received biogas in volumes equivalent to about 25 million m? of natural gas (Cascades,
2008), avoiding about 47,000 tonnes of GHG emissions: a 43 per cent reduction compared to 2004 levels.

Governance and Regulatory Considerations

Conversations between Cascades and Waste Management started in 2002 when Cascades realized that while
natural gas prices were increasing, significant volumes of biogas were being flared relatively close by. The Ste-
Sophie landfill is one of 68 in Canada equipped with a landfill gas collection system, collectively capturing
approximately 501 million m? of CH4 in 2009, with nearly half of the captured biomass simply flared without
any energy capture.®

Being the larger of the two natural gas distributors in Québec®, Gaz Métro not only has deep expertise in natural
gas/methane distribution, it also holds the exclusive natural gas distribution rights in Québec (except for the
small region where Gazifére, the other natural gas distributor operates). This gives Gaz Métro the exclusive

30 QUEST Business case: Biogas for Fine Paper - A Cascades, Gaz Métro and Waste Management Project. 2012

31 SCGM (2004) Projet Sainte-Sophie/Saint-Jérome, R-3532-2004, 2004.03.31 SCGM - 1, Document 1, Montréal : Société en commandite Gaz
Métro (SCGM).

32 Based on the estimate of 220 m? of natural gas per tonne of paper and the emission factor of natural gas (1.878 kg of CO2/m? of natural gas
in Québec; Environment Canada, 2011).

3 Environment Canada (2011) National Inventory Report 1990-2009 - Greenhouse Gas Sources and Sinks in Canada, Part 1, 2 and 3, The
Canadian Government’s Submission to the UN Framework Convention on Climate Change, Gatineau: Environment Canada.

34 The other natural gas distributor is Gazifére, active in the Gatineau region and connected to the natural gas transmission system through
the Ottawa TransCanada pipeline.

35 According to the article 63 of An Act respecting the Régie de I'énergie (R.S.Q,, c. R-6.01.).
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“right to operate a natural gas distribution system and to transmit and deliver by pipeline natural gas intended
for consumption”.®

In 2004, when the Cascades biogas project was approved, Gaz Métro was needed as a partner for the biogas
pipeline between the landfill and the mill - as biogas was considered equivalent to natural gas in the eyes of the
law. As Gaz Métro is a regulated utility, construction had to be approved by the Québec energy regulator, the
Régie de I'énergie.

In 2006, the provincial government deregulated biogas distribution activities, ending Gaz Métro’s exclusivity
over such projects.?® This deregulation placed a higher investment burden on biogas producers, because the
pipeline construction became their own responsibility.

Financing and Economics
Waste Management did not have to do any investment for this project, as the biogas capture system was already

in place at the landfill, both for good neighbourhood and regulatory compliance reasons. The $10 million total
investment was therefore made by Cascades and Gaz Métro, as presented in Table 3.

Item Amount Source
13.2 km pipeline $2,581,000 | Régie de I’énergie (2004)
Biogas compressor unit $5,167,000 | Régie de I’énergie (2004)
Sub-total $7,748,000
Cascades contribution $6,500,000
Gaz Métro investment $1,198,000
Intersan (2005)
Cascades boiler conversion $2,000,000
Loyer J. and Labonté M. (2007)
Total $9,748,000

Table 3: Total investment in the Biogas project

The economics of the project are based on the use of biogas as a substitute to natural gas, which comes with the
advantages of having both lower delivery costs compared with natural gas as well as the potential for a lower
and more stable energy price.*’

3 MRNF (2006) Using Energy To Build the Québec of Tomorrow - Québec Energy Strategy 2006-2015, Québec : Ministeére des Ressources
naturelles et de la Faune (MRNF).

37SCGM (2004) Projet Sainte-Sophie/Saint-Jérome, R-3532-2004, 2004.03.31 SCGM - 1, Document 1, Montréal : Société en commandite Gaz

Métro (SCGM).

38 SCGM (2004) Projet Sainte-Sophie/Saint-Jérome, R-3532-2004, 2004.03.31 SCGM - 1, Document 1, Montréal : Société en commandite Gaz

Métro (SCGM).
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Sourcing the biogas locally results in the elimination of transportation and compression costs of importing
natural gas from Western Canada. This represents a 5.699¢/m? saving for Cascades.*® Based on an expected
annual purchase of 36 million m3, this amounts to a yearly saving of just over $2 million annually. Cascades
could therefore anticipate a payback period of about 4 years given its $8.5 million total investment in the biogas
project.

While the Cascades-Gaz Métro contract is public as a result of the regulatory hearing on the pipeline, the
Cascades-Waste Management contract and biogas price are confidential. However, it is possible to infer the
discount provided by Waste Management to Cascades on the biogas sold compared to the natural gas price.
During the first two years, Cascades received a total of about 35 million m? of biogas, avoiding nearly $2 million
of transportation and compression costs (at 5.699¢/m?). Given the total investment of $8.5 million, Cascades
must have saved $6.5 million, translating into a discount of 18.61¢/m? from the average natural gas price of
27¢/m3 in 2005 and 2006.

From Waste Management’s perspective, the 18.61¢/m? discount on the natural gas price still provided average
revenues of 8.4¢/m? for biogas. Over the first two years, with 35 million m? of biogas delivered, revenues of more
than $2.9 million could have been collected. These biogas revenues are pure profit for Waste Management, as
there was no alternative plan to sell the biogas (status quo was to flare the biogas).

From Gaz Métro’s perspective, the projects involved a $1,198,000 investment and annual costs of about $450,000
to operate the compressor unit.?* With the initially expected annual purchase of 36 mil-lion m? of biogas, Gaz
Métro would have had a payback period of 3.43 years (based on a distribution tariff of 2.2¢/m?). However, an
average of only 24.6 million m® of biogas went through the pipeline in the first 7 years of the project (2005-
2011). This resulted in much lower net revenues than initially planned. With such lower yearly net revenues,
the payback period for Gaz Métro is 12.49 years.

Alderney 5 Energy Project - Nova Scotia *

The Alderney 5 Energy Project was a successful demonstration of an integrated community energy solution
that used an innovative combination of traditional and new technologies to develop a seawater-based cooling
system for a Halifax municipal building complex. The new technology utilizes the cooling effect of the seawater
both directly, when seawater temperatures allow, and indirectly through a borehole field that would essentially,
store “cold energy”.

Technical Description

Water, drawn from the harbour adjacent to the project site, is passed through a heat exchanger before being
returned to the harbour. A closed loop freshwater circuit, once cooled in the heat exchanger, is then passed
directly to the building’s own cooling distribution system. During the winter months, the freshwater is passed
through a series of vertical boreholes which serve to sufficiently chill the bedrock of the borehole field for

39 SCGM (2004) Projet Sainte-Sophie/Saint-Jérome, R-3532-2004, 2004.03.31 SCGM - 1, Document 1, Montréal : Société en commandite Gaz

Métro (SCGM).
*0 QUEST Business Case: Alderney 5 Energy Project, 2012
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extraction during the warmer summer months. The Alderney 5 Energy Project is able to successfully match the
demand for “cold energy” with the supply at a very local level.

The Alderney 5 Energy Project shows incredible promise; while data must still be collected, the sum-mers of
2010 and 2011 were very successful. Of particular importance is the fact that during the winter of 2010/2011
a full “charge” cycle was possible, allowing for the air conditioning needs of the Alderney 5 buildings to be
completely met by the new technology during the summer of 2011: a 100 per cent reliance on geothermal
technology, without the use of heat pumps, to cool over 30,000 m2. If these results continue, it will be possible
to eliminate the traditional cooling technology (air conditioners and chillers) and the substantial financial and
environmental costs associated with them.

The borehole technology had been developed, patented and was tested by HPES (High Performance Energy
Systems) in partnership with Environment Canada. However, the Alderney 5 buildings would be the first
commercial scale deployment of this new technology. The project team also collaborated with the International
Energy Agency.*! Thus the Alderney 5 project was a culmination of research and development between local
engineers, Environment Canada and international experts.

Governance and Regulatory Considerations

The original plan, that involved a capital lease buy back between Halifax Regional Municipality (HRM) and
HPES allowed HRM to mitigate its exposure to the technological, and ultimately financial, risks associated with
the new borehole field technology. However, in May of 2009, HRM cancelled its contract with HPES and in July
2009 HRM council agreed to spend approximately $600,000 to complete the Alderney 5 Energy Project.*? As
well, HRM would completely take over control of the project, assuming the role of general contractor. At the
time the project was to have been operational for almost one year. Although details remain confidential, HRM
would now be assuming the risk associated with finishing the project.*®

HRM'’s Infrastructure and Asset Management Department was the lead department responsible for advancing
the Alderney 5 Energy Project. A Council sub-committee (the Energy and Underground Services Committee)
acted as a steering committee throughout the project’s development - from incubation to execution. HRM
reports that the scope of the project did not require any changes to the regulatory environment.*

The Alderney 5 Energy Project did complete an Environmental Assessment and during the early stages of the
project discussions took place during the HRM Council meetings. This allowed for consultation on a broader
level and input from a wider constituency.

Financing and Economics
During the winter of 2010/2011 a full “charge” cycle was possible, completely meeting air conditioning needs
of the Alderney 5 buildings during the summer of 2011. Based on this performance, HRM conservatively

estimated the first year financial numbers shown in Table 4.

Using conservative approximations, the estimation for the payback period was 5 years with a return on
investment calculated to be 19.29 per cent. Over the twenty year period the Alderney 5 Energy Project, in net

“ Annexes 14 and 20 would be most relevant for the Alderney 5 Energy Project. See www.iea-eces.org/annexes/ongoing-annexes.html
andwww.ecbcs.org/annexes/annex14.htm

*2 A copy of the newspaper article from the Halifax Chronicle was retrieved from: www.halifax.ca/facilities/documents/Alder-
ney5CH070110.pdf

*3 Halifax Regional Council, July 9, 2009. Documents retrieved from: www.halifax.ca/council/documents/c090707.pdf and www.halifax.ca/
council/agendasc/documents/INCAMERARECOMMENDATIONS.pdf

* www.halifax.ca/facilities/Alderney5EnergyProjectPolicyandGovernance.html.
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present value, would save over $6,900,000.

If the new technology remains reliable, new air conditioning systems will not be needed, providing for future
avoided capital costs of approximately $500,000. Some models allow for the avoided capital in Year 5 and some
allow for the savings in Year 9. The return on investment is not overly sensitive to the timing of the future capital
avoidance, as the payback period for the Project is 5 years.

Item Amount
Capital Cost $2,800,000
Cost Sharing ($1,000,000)
Avoided Capital ($250,000)
Financing Costs $112,000
Net Capital Cost $1,662,000
Operating Savings-specific SO
Operating Savings-recurring ($400,000)
Greenhouse Gas Revenues S0
Subtotal Operating Savings ($400,000)
Net Project Costs (Savings) $1,262,000
Present Value Costs (Savings) $1,262,000
Cumulative Costs (Savings) $1,262,000

Table 4: Alderney 5 fist year financials

If the current success of the project continues, not only can redundant air conditioners be dismantled and
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INSIGHTS FROM COMMUNITY BUILDERS

eliminated, but excess cooling capacity can be delivered to adjacent neighbouring buildings contributing to
further financial gains and GHG emissions reductions.

This section outlines who the community builders are, the drivers for them in advancing integrated community
energy solutions (ICES) and draws lessons from each of the five cases for future community-builders.*

Community-Builders: Who Builds ICES?

Advancing ICES requires the involvement of many players. The following groups perform key roles:

The Actors

I-'r:'hqﬁ!n_':f"_."

* Urban Planning
= Zoning & Building

The Enablers
_ =

= Program Support = Tariff Structures = Irrvestment = Help sustain public
Erechpolomy Sunsort = Capacity Building: = Advocate for new
= Infrastructure RED, Skills & policies

LA ] Knowledge
= Policy Direction to

Regulators

Figure 5: ICES Actors & Enablers

ACTORS

Local governments (municipalities, regional governments, and First Nations communities) are key actors
because they shape the development of communities and directly influence energy use via land-use planning
(e.g., zoning), policy, and infrastructure investment decisions are the dominant influence on ICES development.
They approve ICES installations and provide leadership at the community level.

5 QUEST Literacy Series Introduction. Building Smart Communities. 2012.
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Energy companies and utilities deliver the energy supply and services that are essential to ICES - solutions
that generate new opportunities. These players attract investments and provide ownership and oversight
of integrated solutions using conventional and innovative grid/fuel infrastructure, local energy production,
renewable energy systems, energy storage, district energy systems, and more.

Developers and other private enterprises are implementers of ICES. With governments creating a positive
investment environment, developers and industry can create business models, acquire capacity, and collaborate
with local governments to make ICES a reality.

ENABLERS

Provincial and territorial governments are important players because they define the legislative frameworks
under which municipalities operate, such as provincial building codes and planning acts. They are also
responsible for setting the legislative and policy context for energy regulators, and thereby can influence utilities
and energy companies to support ICES. They also provide education and training opportunities, undertake
research, create decision-support tools, and make direct investments that can encourage ICES.

Energy regulators can help implement ICES by working with policy makers to develop innovative regulatory
frameworks that facilitate development of ICES by attracting investment, encouraging innovation and ensuring
consumer protection.

The Government of Canada provides information, conducts research and development, and offers financial
incentives. It can also play coordination and facilitation roles when called upon, thus helping jurisdictions
across Canada to share information and avoid duplication.

Other roles are played by professional and industry associations, educational organizations, and non-
governmental organizations. They work to create public support for ICES and enhance the capacity of
governments and industry to deliver. Community members, through their choices as citizens and consumers,
also play a central role in advancing ICES.

Drivers for Community Building: Why ICES?74

While each particular initiative had its own particular set of actors and issues, there are some cross-cutting
drivers that are motivating communities across Canada to consider ICES as a solution to meeting their energy
needs. These drivers of ICES are presented here, illustrated with relevant examples from each of the five cases.

Greenhouse gas and air pollutant reduction policies: Canadian municipalities have been leaders in
addressing climate change mitigation and air quality improvements, and ICES provide a tool to address energy-

* Council of Energy Ministers, Integrated Community Energy Solutions, A Roadmap for Action, September 2009; QUEST, Moving
Forward: The Integrated Energy Systems Approach in Canadian Communities, March 2009; NRCAN/CDEA, An Action Plan for
Growing District Energy Solutions Across Canada, June 2011; OPA/CUI/Canadian Environmental Law Association/Quest, ICES
Municipal Policy Toolkit, September 2010.

23



INSIGHTS FROM COMMUNITY BUILDING O U E ST

= BUSINESS CASE

related emissions.

Greenhouse gas emission reductions were critical drivers in all three municipal cases. For the Southeast False
Creek case, the project was motivated by the CoV’s 2007 SEFC Development Plan*” whose objective was to
establish an energy efficient, greenhouse gas neutral neighbourhood based on renewable energy sources.

On the East Coast, the Alderney 5 Energy Project was seen as a means for HRM to move towards achieving its
corporate plan to reduce GHG emissions from municipal government operations by 20 per cent below 2002
levels by 2012. HRM was also looking to aggressively reduce both its direct and indirect GHG emissions as part
of a voluntary commitment to the Partners for Climate Protection (PCP) program. HRM’s building operations
are responsible for 50 per cent of corporate greenhouse gas emissions and increasing energy efficiency in
building operations was seen as the most cost effective method to meet greenhouse gas goals.

Greenhouse gas reductions are also an important driver for the Ontario renewable natural gas proposal
submitted by Enbridge Gas Distribution and Union Gas Limited to the Ontario Energy Board, and their
application explicitly cites the government’s policy objectives of reducing greenhouse gas emissions from the
energy sector.

Long term cost reductions: In the face of rising commodity costs, larger infrastructure costissues and eventual
carbon costs, ICES based on rigorous economic evaluation can reduce energy costs over the long run. As it
happens at current gas prices and with no carbon pricing the immediate cost equation is challenging.

In Québec the project was mainly driven by the need to lower costs. Increasing production costs for Cascades
were dominated by quickly rising natural gas prices. It reacted to these price increases and fluctuations and
invested in a biogas supply as a partial substitute to natural gas.

Halifax Regional Municipality was particularly motivated by the need to address rising costs with “status quo”
utility operations. The project presented an opportunity to install a system that avoided future boiler and oil
tank replacements as well as avoiding replacing the CFC-11 & HCFC-22 air conditioning systems to comply with
pending and accelerated Montréal Protocol phase out dates.

Local economic development: Economic activity located close to source provides more of a benefit to
local residents, through job creation and local capacity, but also by reducing the outflow of money to other
jurisdictions that are instead reinvested in the community.

Ontario presents the case with the greatest potential for local economic development through the establishment
of a domestic supply of renewable natural gas from diverse municipal, forestry and agricultural sources.

It seems very likely that the Cascades mill, with its 320 employees, was able to remain in operation due to
the use of biogas and its resulting savings. Cascades estimated that up to 500 jobs were saved because of the
project, when including upstream jobs supplying raw material to the mill.*®

Energy price stability and local energy security: By leveraging local sources communities can reduce the

*7The 2007 SEFC Development plan is based on the 1999 SEFC Policy Statement, part of the 2005 Vancouver Community Climate
Change Action Plan and congruent with the Province’s Clean Energy Act.

8 Cascades (2008) Projet d’agrandissement du lieu d’enfouissement technique de Sainte-Sophie, présenté devant le Bureau
d’audiences publiques sur I'environnement, Mémoire de Cascades Inc., DM-4, Québec : Bureau d’audiences publiques sur
I'environnement.
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extent to which they are subject to accidents, outages or political conflict elsewhere, resulting in a more secure
supply of energy to residents and some protection from energy price volatility.

For Cascades, this driver was linked to the survival of its operations, and the presence of a local biogas source
at stable prices via a dedicated pipeline provided enhanced security and allowed for continued operation of the
mill.

Both Strathcona County and the City of Vancouver were motivated to supply energy based on local sources in
order to increase energy independence through a proximate energy supply, and in so doing, providing for more
stable energy prices for customers and a hedge against price volatility.

Other important drivers: While not prominent in the featured business cases, QUEST and other research on
ICES have pointed to additional drivers:*

Land-use and development pressures and benefits of densification: as municipalities work to improve
transportation networks and local planning, opportunities arise for energy systems based on a mixed-use and
more compact development.

Need for new and upgraded infrastructure: much of Canada’s municipal infrastructure is in need of replacement
or refurbishment, and increasingly decision-makers are exploring new models of infrastructure development
that meet multiple objectives.

Lessons from Community Building: How to Build ICES?

This section identifies some broad lessons learned from the business case series and highlights specific
examples from each of the cases to help avoid pitfalls for future community builders aiming to advance ICES
projects in other communities in Canada. Five broad categories of lessons can be drawn from the cases, each of
which is examined here, illustrated with relevant examples from the business cases.

Collaboration and partnership: In every case, collaboration was required among multiple community
builders to get projects going.

Both the Ontario and Québec experiences point to the collaboration and integrated work of new partners to
identify and develop a value chain for an alternative energy source. In Québec, the very localized biogas system
involved partners from several sectors: the Cascades papermaking facility, Gaz Metro as the biogas pipeline
operator, Waste Management as the landfill owner and operator and the municipality of Ste. Sophie. The
Ontario RNG case points to potential partnership among thousands of players: municipalities, gas distribution
utilities, farmers, the food processing industry and other potential feedstock sources for RNG.

In all three municipal cases, collaboration across normal lines was a necessity. In Southeast False Creek, the
formation of a steering committee consisting of the various City departments responsible for the project

* Municipal Policy Toolkit, Canadian Urban Institute and Ontario Power Authority, QUEST Ontario 2010
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including finance, legal, planning, engineering, and utilities was essential to the project’s success. The steering
committee streamlined the decision making process, provided sound decision making, reduced project
timelines, and ensured timely implementation.>® Strathcona County and Halifax Regional Municipality set up
similar collaborative working groups across traditional municipal departments that proved instrumental to
successful project development.

Leadership and community support: Strong political leadership and community support was cited as a
critical success factor in all of the cases.

At HRM, decisive steps were taken by council to address lapsed project deadlines by canceling the contract with
the service provider, taking over control of the project by assuming the role of general contractor and spending
approximately $600,000 to complete the Alderney 5 Energy Project.5!

The strong political leadership of Strathcona County and was essential in the development of the SCCES, and
their desire to make the municipality more sustainable was an essential part of the project’s success story.

In British Columbia, the recommendation was to provide excess lead-time for the public consultation process
to properly disseminate information and address stakeholder questions on the potential heat source options.
In retrospect, the CoV has stated that an additional six to twelve months would have been ideal to continue to
work with the public to address the negative perception of the economically more favourable biomass option.>?

In the Ontario RNG case, Enbridge Gas Distribution and Union Gas Limited referenced surveys that showed
strong community support for RNG in their application to the OEB. The market research study by Ipsos-Reid*
surveyed residential and commercial customers on their concern for the natural environment, awareness of
RNG, and support for a premium priced RNG product. These surveys helped the utilities propose a price for
RNG aimed at kick-starting an industry while still keeping the price premium at an acceptable level.

In Québec, the project was mostly built on existing infrastructure and therefore the opposition was negligible,
which allowed for a relatively smooth consultation process.

Economics drive investment: Financing and economics were a critical part of each system’s design
considerations.

As a result of the biogas project, Cascades succeeded in cutting both its production costs GHG emissions.
Ultimately this project was about cost-savings and good economics, though it did have the co-benefit of allowing
Cascades to position its paper not only as recycled, but also as a more sustainable product due to the use of
renewable energy in its manufacture. While lower than anticipated biogas deliveries played against the project,
its profitability remains high, with the exception that Gaz Métro did not earn the expected income from the
project due to lower flows from the landfill than were forecast under the initial project analysis.

50 Chris Baber, City of Vancouver, NEU Utility Manager (personal communication, Aug 2011).

51 A copy of the newspaper article from the Halifax Chronicle was retrieved from: www.halifax.ca/facilities/documents/Alder-
ney5CH070110.pdf

52 Bayley, Roger. 2010. The Challenge Series: Millennium Water: The Southeast False Creek Olympic Village. Retrieved at http://
www.thechallengeseries.ca/chapter-05/neighbourhood-energy-utility /

53 Ipsos Reid. (2010). Bio Methane Survey: Residential & Commercial Natural Gas Customers.
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For Southeast False Creek, the inclusion of a competitive ROI in the economic model was to ensure that the
NEU could attract future private buyers of the utility if it was decided that the public could be better served
if the owner of the utility was an investor-owned, rate regulated utility.>* At the same time, the ROI had to be
conservative enough to provide NEU consumers with energy rates competitive with BAU rates for the area.
The economics were improved through the use of a capital cost recovery structure with a levelized rate setting
approach (a standardized series of equal, periodic payments) with access to a revolving line of credit to offset
capital cost under-recovery in the early years of operation due to alow number of ratepayers during that period.

For both Southeast False Creek and HRM, assistance in the form of a federal grant for a portion of the costs and
access to low interest debt financing were critical to ensuring a reasonable return on investment.

For HRM, adequate safeguards were built into the contracts and financing so that public purses remained
insulated from excessive risk with the new technology.

Strathcona County faced several economic challenges with their system, including high payments associated
with large capital investment and the County’s voluntary customer connection policy that has left the SCCES
with lower than expected demand. Both these issues have reduced the financial viability of the project, though
the addition of a biomass boiler is projected to help ROI. The SCCES was seen as a long-term investment for the
community and is designed to operate as a control plant for additional energy system components, reducing
the cost of future ICES developments.

Good technical design: Energy systems must perform to meet the demand for energy services for which they
were designed.

In Southeast False Creek, the selection of engineering consultants with experience designing district energy
systems and the application of well-established European Standard district energy distribution systems design
standards minimized technical and performance risks with the system. An integrated system design approach
with the building and utility systems at the outset of the project to ensure the buildings mechanical systems
are appropriate for the type of district energy system used and vice versa. The building envelope and hydronic
heating and cooling systems are essential to the district energy system'’s performance by reducing the peak
demand, total consumption and allowing the system to operate efficiently.

Allowing for a flexible building design that allows for the addition of incremental capacity as demand grows
were both key design features for Southeast False Creek and in Strathcona. Staging the introduction of new
energy supply to match forecasted energy demand can delay the installation of higher cost equipment. In
both examples, the more capital intensive renewable portion of the systems were installed only after there was
enough base-load demand to utilize the asset at an efficient operating point.

For Strathcona, a key strategy was to design the system to be compatible with a wide range of future heat source
technologies and expandable to serve areas outside of the SEFC area to existing buildings heated by natural gas
boilers and hydronic systems.

For the biogas project in Quebec, complementarity between the biogas source and consumer was central to
the project’s success, in particular their proximity and the consumer’s ability to directly use the biogas with
minimal adjustments to its equipment.

54 Chris Baber, City of Vancouver, NEU Utility Manager (personal communication, June 2011).
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Through its Alderney 5 Energy Project, HRM was able to install a seawater cooling (and geothermal chilling)
system that can even provide for peak air conditioning needs from late July through September. While the success
of the Alderney 5 technology is very encouraging, future municipal and regional governments considering such
projects must be mindful of the associated risks and plan for the inevitable problems and failures that will
present themselves with relatively immature technology.

Facilitative legislation and regulation: Municipalities, energy utilities and other community-builders operate
within a legislative and regulatory environment that can facilitate or stifle the innovative application of energy
systems.

In the Strathcona example, the most efficient and cost-effective of the options considered for the SCCES was the
combined heat and power system. Provincial regulations at the time, however, restricted the type of systems
available and there was no regulation around distributed generation that would allow for connection to the
grid. New regulations surrounding distributed generation make CHP a feasible option today.>®

For the Southeast False Creek case, granting of “General Supervision” status by the BC Safety Authority reduced
the utility’s operating costs through the elimination of a full time (24/7) supervision requirement by a power
engineer.

The Ontario case points to the need for provincial government policy to drive the development of a biogas
industry across a variety of economic sectors. In their application, the gas utilities have asked for the Ontario
Energy Board to allow for a price premium for RNG that would be paid by ratepayers but for no additional costs
to be built into their regulated rate base.

In Québec, the absence of a clear regulatory framework for biogas distribution was not a deterrent for the
particular biogas project; however a framework is required to fully develop the existing biogas potential and
reap the associated economic, social and environmental benefits.

% The regulations surrounding distributed generation in Alberta changed February 1st 2008 when the Government of Alberta
issued the Micro-Generation Regulation (Rule 024 - Micro-Generation. Alberta Utilities Commission. Retrieved August 2010.
http://www.auc.ab.ca/rule-development/micro-generation/Pages/default.aspx)
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APPENDIX - ICES BUSINESS CASE SERIES

E“,qéa‘svsmm—‘ The Southeast False Creek Neighbourhood Energy Utility is an example
BUSINESS . . .
CASE STUDY of a successful Integrated Community Energy System which delivers

clean energy at competitive rates to consumers, provides an appropriate
return on investment to the utility owners, reduces the City’s greenhouse
gas emissions and increases the energy independence of the community.
It provides important lessons for future developers of Integrated
Community Energy Systems and showcases the leadership the CoV has
o QUEST demonstrated in this field.

B S The Strathcona County Community Energy System (SCCES) is a
centralized heating system for the Centre in the Park Development
(CITP) in Sherwood Park. The SCCES was included in the design of CITP
as a key component contributing to building a sustainable community.
The system provides both space heating and domestic hot water to the
surrounding community, reducing green—house gas emissions and air
pollutants through efficiency gains associated with a centralized system.

The study documents the application process for two of Ontario’s largest
BUSINESS natural gas utilities to the Ontario Energy Board in late 2011 to advance
IR renewable natural gas (RNG) as a new supply source. RNG has the
St potential to achieve significant environmental benefits using existing

natural gas pipeline infrastructure and available technology without
requiring any change to consumer behaviour. Furthermore, it takes a
more responsible approach to managing waste that leverages the local
supply of renewable resources and can create economic development
opportunities for communities.

uuuuuuuuuuuuuuuu

This integrated community energy system brings together a biogas
collection system in the Ste-Sophie landfill, near Montréal (Québec) to
supply energy to a Cascades fine paper mill, via a dedicated, 13 km
pipeline built and operated by Gaz Métro, Québec’s main natural gas
distributor. The Cascades biogas project became profitable (a 2-year
payback period for Cascades), while providing additional profits for Waste
Management, the landfill owner and biogas supplier. Environmental
benefits take the form of reduced GHG emissions at the paper mill (more
than 40 per cent) with significant social benefits including hundreds of
jobs saved by the project.

Z’}Ejs“s‘};i'rsiﬁ;s: The Alderney 5 Energy Project was a successful demonstration of an
ALDERNEYS integrated community energy solution (ICES) that used an innovative
== combination of traditional and new technologies to develop a seawater-
based cooling system for a Halifax municipal building complex. The new
technology utilizes the cooling effect of the seawater both directly, when
seawater temperatures allow, and indirectly through a borehole field that

would essentially, store “cold energy”.




