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 1. PreamBle
 
1.1. Quest (Quality urBan energy systems oF tomorrow) 
QUEST - Quality Urban Energy Systems of Tomorrow – is a national non-profit organization advancing educa-
tion and research for integrated energy systems (linking energy with land-use, buildings, transportation, 
waste, water and wastewater at a community, neighbourhood or site level) to develop and support sustain-
able communities in Canada. QUEST does research, policy analysis, outreach, and capacity building to assist 
communities, utilities, and the broader community-building sector.

QUEST’S mISSIoN:  
Mobilize community  
builders to create integrated  
energy solutions that are  
central to sustainable  
community development.

QUEST’S VISIoN:  
By 2030 every community in Canada is  
operating as an integrated energy  
system, and accordingly, all community  
development and redevelopment  
incorporates an integrated energy system.

{ {

Federal/ProvinCial/ter-
ritorial governments 
(PoliCy/standards/regulation/ 

CaPaCity etC.)

Community 
(muniCiPal &  
aBoriginal)

aCademiC  
Community  

(knowedge)

non-For-ProFit/
ngo  

(Civil soCiety)

Private seCtor 
(teChnology/ 

innovation/investment  
& Business models)

Quest

3

QUEST is achieving its mission and vision by working with community builders to:
 • Encourage a balanced and informative conversation about energy;
 •  Support the development of expertise and capacity across Canada for  

integrated energy systems;
 • Prepare inclusive and independent applied research for the broader public interest; and,
 •  Create a collaborative framework for communities and key stakeholders to understand and to work 

on their energy futures.

www.QuestCanada.org
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who makes uP Quest Canada?
QUEST Canada is a collaborative network of 
organizations - from energy, technology and 
infrastructure industries, gas and electric utilities, 
all levels of government, civil society groups and 
community leaders, researchers and the consult-
ing community - actively working to make Canada 
a world leader in the design, development and  
application of integrated energy solutions.
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1.2. integrated Community energy systems
Integrated Community Energy Systems (ICES) capitalize on cross-cutting opportunities and synergies  
available at the community level by integrating physical components from multiple sectors: 

 • Land use and community form;
 • Energy supply and distribution;
 • Water, waste management and other local community services; 
 • Transportation;
 • Housing and buildings;
 • Industry.

ICES describe projects that are driven by local issues and community stakeholders and are integrative in nature. 

The integration is threefold – first, integration among the various energy sources and technologies, energy us-
ers, distributers and producers within a community; second, integration of energy as it relates to other com-
munity services, including water, waste, transportation, land use, buildings, and third; integration of energy 
policy considerations, as these cut across municipal/provincial/federal mandates and priorities. 
 
  
1.3. Business Case study series
While considerable momentum exists in Canadian communities for developing community energy plans and 
planning for ICES projects, there remains limited Canadian documentation about completed ICES accomplish-
ments. QUEST is working to break-down knowledge barriers and address this important information gap for 
researchers, developers, investors, and public and private sector decision makers.  

QUEST has engaged five of Canada’s top business schools to produce QUEST’s first Business Case Series  
featuring ICES initiatives in British Columbia, Alberta, Ontario, Québec and Nova Scotia. The Business Case 
Series is designed to bring forward the key factors contributing to successful ICES project implementation.

Each ICES business case describes the project, outlining key factors related to governance, financial, technical 
and economic aspects of project planning and implementation. Taken together, the series provides: 

 •  A vehicle for communicating the ICES concept to the business community and potential  
supporters of QUEST’s work; 

 •  An educational resource advancing knowledge of the financial aspects of ICES project  
planning and development;

 • A foundation for further business-related ICES research; and 
 •  A capacity-development and training tool for developers, municipalities, energy players,  

other project proponents and the investment community.
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  2. exeCutive summary
This case study highlights the key technical, economic, financial and governance factors significant to the 
development of  the Strathcona County Community Energy System (SCCES), an Integrated Community Energy 
System (ICES), in Sherwood Park, Strathcona County, Alberta. The key findings of this case are relevant not 
only to communities in Alberta, but can be applied throughout the rest of Canada. 

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

This study highlights the feasibility challenges Strathcona County faced. These include large payments associ-
ated with debt, as well as 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 chal-
lenged 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 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 busi-
ness plan development and ICES project implementation. Strathcona County is currently in the process of 
adding a biomass boiler to the system. Other communities could benefit from the template financial models 
used by Strathcona County, as well as a checklist to reduce costs of business plan development when consid-
ering ICES projects. Furthermore, the availability of grants in the form of low-interest loans would help to 
address the financial challenges communities face and hence support ICES development.

5www.QuestCanada.org
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  3. ProJeCt overview and teChniCal desCriPtion
3.1. strathCona County Community energy system
The Strathcona County Community Energy System (SCCES) is located in the Centre in the Park (CITP) devel-
opment, 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.”1  

  “CITP combines municipal services, local government, residences, retail services and inviting public 
spaces. It will complete a core for (the) community, linking to existing amenities such as Broadmoor 
Lake Park, Festival Place, the trail system, businesses and schools. CITP is a model of sustainable com-
munity development that optimizes environmental innovation.”2 

Environmental innovation impacts efficiency, exergy3, heat management and waste reduction. In a broader 
context it benefits society through its adoption by business, government, academia or community.  

A key aspect in the sustainable design of CITP is the SCCES. The SCCES heats and delivers hot water from 
central boilers through insulated underground pipes to provide space heating and domestic hot water to:4  
Strathcona County Hall, Strathcona County Community Centre, Festival Place, the Kinsmen Leisure Centre 
(swimming pool), Sherwood Park Arena, the Recreation Administration Building and three private residential 
buildings constructed by Christenson Developments in Centre in the Park. 
 

Figure 1 – strathcona County’s CitP development in 2010 
  
 
 

1  Centre in The Park. Strathcona County. Retrieved August 2010 http://www.strathcona.ca/departments/Planning_and_Devel-
opment_Services/Special_projects_initiatives/Centre-in-the-Park.aspx

2      Centre in The Park. Strathcona County. Retrieved August 2010 
http://www.strathcona.ca/departments/Planning_and_Development_Services/Special_projects_initiatives/Centre-in-the-Park.aspx

3 Exergy is the maximum useable energy within a system.
4  Centre in the Park. CanmetENERGY: Community Energy Case Studies. Retrieved August 2010 http://canmetenergy-canmeten-

ergie.nrcan-rncan.gc.ca/eng/buildings_communities/communities/publications/centreinthepark.html
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3.2. history and FeasiBility oF the Community energy system
In the early 90’s Strathcona County’s Council adopted the CITP Area Redevelopment Plan.5 The objective of 
the plan was to develop a sustainable village in a greenfield6  area in the centre of Sherwood Park. Sustainabil-
ity was the focus that drove the CITP development and the use of a triple-bottom line approach with social, 
economic and environmental factors as the pillars for its design and development. The design was to reflect a 
centre, which personifies the character and values of Strathcona County.7 A key driver was to create a com-
plete community, linking to existing facilities such as Broadmoor Lake Park, Festival Place, the trail system, 
businesses and schools. 

Principles for the Centre in the Park Development Concept8  
 • Connection and integration with the surrounding community 
 • Multi-use Development
 • Focal Point for the community
 • Walkable

 

Figure 2 – strathcona County’s CitP development in 20109 
 
During the concept phase for CITP, Strathcona County established partnerships with several community 
stakeholders, including Christenson Developments for the residential development portion of the CITP de-
velopment and FVB Energy Inc. as the SCCES consultant.10 Community consultation was undertaken with the 

5   By-law 80-90: Centre In The Park Area Redevelopment Plan.  Strathcona County. Retrieved November 2010 http://www.
strathcona.ab.ca/files/Attachment-PDS-ARP-Centre-in-the-Park-80-90.pdf

6 Greenfield is undeveloped land within an urban area.
7  Centre in the Park. CanmetENERGY: Community Energy Case Studies. Retrieved August 2010 http://canmetenergy-canmeten-

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

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

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

ergie.nrcan-rncan.gc.ca/eng/buildings_communities/communities/publications/centreinthepark.html
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citizens of Strathcona County to assist in the design of the development. 

A feasibility and business case study were completed by FVB Energy Inc. that provided a market analysis and 
the return on investment for the SCCES.11 

The SCCES was included in the concept plan for the CITP as Strathcona County council believed it would provide 
lower energy consumption, reduced greenhouse gas (GHG) emissions and provide a healthier environment. For 
the study, an asset management approach was considered since many of the existing assets in the CITP develop-
ment were set to retire, including the heating systems for County Hall and the Kinsmen Leisure Centre.  

The two main options considered in the report were a centralized heat system and a combined heat and 
power facility (CHP), along with opportunities for industrial waste heat recovery.12  Below is the Pre-feasibility 
Study, which considered the options for the SCCES. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
taBle 1 – sCCes Pre-Feasibility study - June 27, 200313 

# Buildings: This is the total number of buildings connected to the system in each option
Peak: This is the peak total building thermal load in kilowatts thermal (kWth)
Peak (diversified): This	is	the	peak	total	building	thermal	load	in	kWth	that	has	been	diversified	by	85%	-	this	diversification	is	to	account	for	buildings	
peaking at different times throughout the day
Energy:This	is	an	estimate	of	the	total	thermal	energy	in	MWh	delivered	by	the	SCCES	EFLH	(diversified):	This	stands	for	‘Equivalent	Full	Load	Hours’	
which	is	the	Energy	divided	by	the	diversified	peak	load
Floor Area Served: This is the total area of the heated space of the buildings served in m2

Avg Energy / Demand Density: This	is	the	Average	Energy	Usage	per	floor	space	in	kWh/m2	and	the	average	demand	usage	per	floor	space	in	W/m2 
 
 
 

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

12 FVB Energy Inc. Strathcona County – CITP Development Community Energy System Feasibility Study, June 27, 2003
13 FVB Energy Inc. Strathcona County – CITP Development Community Energy System Feasibility Study, June 27, 2003

THERMAL LOAD:
   # OF BUILDINGS
   PEAk
   PEAk (DIVERSIFIED)
   ENERGy 
   EFLH (DIVERSIFIED)
   FLOOR AREA SERVED
   AVG. ENERGy/DEMAND
   DENSITy
NET ANNUAL INCOME:

CAPITAL

SIMPLE PAyBACk
EST. ROI (BEFORE TAxES)
EST. ROE (BEFORE TAxES)

23
10,603 kWth

9,010 kWth
19,440 MWh

2,158 hrs
137,043 m2

142 kWh/m2 
77 W/m2

$496,000 

$4,700,000

9.0 yrs
12.1%
17.3%

23
10,603 kWth

9,010 kWth
19,440 MWh

2,158 hrs
137,043 m2

142 kWh/m2  
77 W/m2

$775,000 
$8,966,000

11.0 yrs
9.5%
10.6%

23
10,603 kWth

9,010 kWth
19,440 MWh

2,158 hrs
137,043 m2

142 kWh/m2  
77 W/m2

$937,000 
$11,025,000

11.0 yrs
9.3%
10.1%

11
4,079 kWth
3,517 kWth
3,657 MWh

1040 hrs
53,610 m2

68 kWH/M2 

76 W/m2

$255,000 
$2,855,000

11.2 yrs
9.9%
11.6%

CASE BASE CASE CHP INDUSTRIAL WASTE HEAT COOLING

HEAT ONLy  
SCCES  
(NATURAL GAS) 

2.5 MWE  
ON-PEAk AND 
OFF-PEAk (NG) 

HEAT ONLy SCCES  
WITH INDUSTRIAL 
WASTE HEAT RECOVERy

(STANDALONE)
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The study findings indicated that a natural gas-fired, heat-only plant and a combined heat and power (CHP) 
plant both appeared feasible for the CITP development and surrounding buildings. Furthermore, the heat-only 
plant would provide the best payback of capital at 2003 natural gas and electricity prices. However a CHP plant 
would appear attractive at a market heat rate of 15 GJ/MWh and beyond. The market heat rate is the market 
price of electricity divided by the market gas price, which acts as a gauge of the feasibility for a CHP plant.  

The CHP was not plausible at the time as provincial regulations were not in place to allow for CHP connec-
tions to the electric grid as a distributed generation source. Furthermore, the CHP would have required the 
same environmental assessment as a major power plant, which would require significant additional resources 
on behalf of Strathcona County. The regulations surrounding distributed generation in Alberta changed  
February 1st 2008 when the Government of Alberta issued the Micro-Generation Regulation.14 The new  
regulations surrounding distributed generation make CHP a feasible option today.  

Given the information available at the time of the feasibility and business case study, the findings recommend-
ed that the initial concept include a heat-only plant with future plans to install a CHP with a possible connec-
tion to industrial waste heat in the future if further customers were identified along the thermal grid. Both of 
these additions would reduce the natural gas consumption of the plant, with the potential to reduce operating 
costs given the right market conditions. 

In March 2005, the business plan for the SCCES was approved with unanimous support of Council. Construc-
tion began in June 2005. The SCCES was designed and constructed to the LEED® Silver standard and was  
completed in 2006.  A full timeline of the SCCES development, from concept to opening is summarized in table 2. 

14  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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taBle 2 – timeline and status15  

3.3. environmental and soCial BeneFits 
According to CanmetENERGY, “the CITP Development demonstrates sustainable planning, policy, and  
operational strategies at the community level.”16 

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% reduction in GHGs compared to a conventional heat-
ing system.17 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). See Appendix 

15  Project History.  Strathcona County. Retrieved August 2010. http://www.strathcona.ca/departments/Planning_and_Develop-
ment_Services/Special_projects_initiatives/Centre_in_the_Park/project-history.aspx

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

17  Community Energy.  Strathcona County.  Retrieved August 2010. http://www.strathcona.ab.ca/departments/Utilities/Commu-
nity_energy/about-community-energy.aspx

•	ArEA	rEdEvELopMEnT	pLAn	AdopTEd	By	STrATHConA	CoUnTy	CoUnCiL
•		pUBLiC	ConSULTATion	And	AdviSory	CoMMiTTEE	ESTABLiSHEd	dEvELopMEnT	 

OBJECTIVES AND APPROVED IMPLEMENTATION PLAN 

•		STrATHConA	CoUnTy	pUrCHASEd	ALL	THE	LAndS	in	CiTp	And	THE	ConCEpT	 
PLAN WAS APPROVED

•	THE	BUSinESS	pLAn	And	rEgULATory	By-LAWS	WErE	ApprovEd	By	CoUnCiL
•	FEdErAL	And	provinCiAL	govErnMEnTS	AnnoUnCEd	$2	MiLLion	in	FUnding	For	CiTp

•	propoSALS	WErE	inviTEd	For	rESidEnTiAL	And	CoMMErCiAL	dEvELopMEnT

•		JAnUAry:	CHriSTEnSon	dEvELopMEnTS	LTd.	WAS	SELECTEd	AS	THE	proJECT	dEvELopEr
•	JUnE:	Work	BEgAn	LAying	pipE	For	THE	THErMAL	grid

•	MArCH	29:	CoUnCiL	ApprovEd	A	BUSinESS	pLAn	For	THE	SCCES
•	ApriL:	ConSTrUCTion	BEgAn	on	THE	FirST	rESidEnTiAL	BUiLdingS
•	JUnE:	ConSTrUCTion	BEgAn	on	THE	FirST	pHASE	oF	THE	SCCES
•	oCToBEr:	An	opEn	HoUSE	WAS	HELd	To	ExpLAin	THE	SCCES	To	nEArBy	rESidEnTS.
•		novEMBEr:	A	diSpLAy	on	CiTp	WAS	FEATUrEd	AT	An	inTErnATionAL	ExHiBiT	HELd	ALong	WiTH	THE	

UNITED NATIONS’ CONFERENCE ON CLIMATE CHANGE.
•	novEMBEr:	inSTALLATion	oF	THE	UndErgroUnd	pipE	For	THE	SCCES	BEgAn

•	inSTALLATion	oF	THE	UndErgroUnd	piping	For	THE	SCCES	WAS	CoMpLETEd
•	ConSTrUCTion	BEgAn	on	THE	SCCES
•		JUnE:	CoUnCiL	ApprovEd	A	pLAn	To	oBTAin	dETAiLEd	dESignS	For	THE	propoSEd	CoMMUniTy	

CENTRE. 
•		novEMBEr	21:	CoUnCiL	ApprovEd	THE	CApiTAL	BUdgET	To	ConSTrUCT	THE	SCCES,	To	BE	BUiLT	To	

MEET LEED® SILVER CERTIFICATION
 
•	JAnUAry:	CoMMUniTy	CEnTrE	SiTE	FEnCing,	BUiLding	dEMoLiTion
•	FEBrUAry:	CoMMUniTy	CEnTrE	SiTE	ExCAvATion	And	pArkAdE	FoUndATion	Work	BEgAn
 
•	CoMMUniTy	CEnTrE	STrUCTUrAL	FrAME	ConSTrUCTion	BEgAn	
•	MAJor	ConSTrUCTion	progrESS	oCCUrrEd	THroUgHoUT	THE	yEAr
 
•		novEMBEr	1:	THE	nEW	CoMMUniTy	CEnTrE	BUiLding	ConSTrUCTion	iS	CoMpLETE	And	THE	nEW	

STRATHCONA COUNTy LIBRARy OPENED ITS DOORS TO THE PUBLIC
•	dECEMBEr	5:	THE	CoMMUniTy	CEnTrE	iS	oFFiCiALLy	opEnEd	WiTH	grAnd	opEning	CELEBrATionS

1989-1990
 

1995-2000
 

2001-2002

 
2003
 
2004

 
2005
 
 
 
 
 
 

2006
 
 
 
 
 

2008
 

2009

2010
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for more information on energy efficiency improvements and GHG calculations. 

One benefit of the SCCES is a lower upfront cost achieved in the competitively priced energy service for cus-
tomers as individual boilers are eliminated and new technologies are adapted. This will be explored further in 
the analysis section. 

Another benefit for the community of Strathcona County is the SCCES’ ability to fuel switch, allowing for flex-
ibility in fuel choice and providing an opportunity to adapt to market prices for fuels. Recently, Strathcona 
County Utilities received grants to install a biomass boiler module into the existing SCCES. The biomass mod-
ule is expected to be operational by the first quarter of 2012. This increases fuel diversity in the SCCES energy 
portfolio and reduces risk from natural gas price increases and volatility.  

A social benefit of the CITP is the increased density of commercial and residential buildings, which is expected 
to reduce urban sprawl, raise tax revenue per acre, lower municipal service costs and increase diversity to 
existing single family homes.18 The SCCES, through environmental innovation, is helping move Strathcona 
County towards a more sustainable future. 

3.4. 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.19 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 monitor-
ing 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.20 

The SCCES has been operating since November of 2006. Future projections include the connection of nine  
additional condo buildings and two schools.21  The tables below display the serviced floor area, the heat  
energy required, the natural gas usage prior to SCCES and the projected natural gas savings resulting from 
high efficiency natural gas boilers.
 
 
 
 

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

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

20  Community Energy.  Strathcona County.  Retrieved August 2010. http://www.strathcona.ab.ca/departments/Utilities/Commu-
nity_energy/about-community-energy.aspx

21 L. Seabrook, Strathcona County, personal communications, July 26, 2011.
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taBle 3 – energy use and Projections22 

The following assumptions were used to model the energy use and projections:
 • GHG reductions were calculated based on 52 kgCO2e/GJ of natural gas.  
 • Heat energy savings were calculated at 210 kW/GJ of natural gas. 

From the energy use and projections it is clear that the actual energy usage was much lower than initial 
projections. Why the uptake for the SCCES was lower than predicted and what policies are changing to correct 
this trend will be discussed in the analysis. 

22 Quest Info Energy Reduction Report

PARAMETERS

BUILDING AREA 

HEAT ENERGy 

PEAk THERMAL DEMAND 

NATURAL GAS CONSUMPTION  
(PRIOR TO CONNECTION) 

NATURAL GAS CONSUMPTION (ESTIMATED)  
(20%	inCrEASE	in	ConvErSion	EFFiCiEnCy)

ENERGy SAVINGS 

HEAT ENERGy 

GHG REDUCTION

PRESENT JAN 2010  

76,460 M2

9,784,000 kWh/yr

6.3 MW

55,913 GJ

46,594 GJ

9,319 GJ

1,956,990 kWh/yr

484 TONNES/yr

INITIAL APPLICATION 

17,760,000 kWh/yr

10 MW

93,000 GJ

74,400 GJ

18,600 GJ

3,906,000 kWh/yr

967 TONNES/yr

PROJECTED 2020 (FULL BUILD OUT) 

151,200 M2

18,480,000 kWh/yr

12.2 MW

104,934 GJ 

83,934 GJ 

21,000 GJ 

4,410,000 kWh/yr

1092 TONNES/yr
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  4. governanCe and institutional Context
4.1. muniCiPal utility governanCe
Political leadership within Strathcona County’s Council has driven the SCCES and was a critical component 
to the CITP’s successful development. 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.”23 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 chal-
lenges that the County has faced in the feasibility of this project. 

4.2. ownershiP and oPerating model
Strong political championship was necessary to drive the SCCES forward given the economic risks. The chart 
below shows the organizational structure of the Strathcona Municipality governance model.

Figure 3 – strathcona County organizational Chart for the sCCes
 

23 Province of Alberta, Municipal Government Act, Published by the Queen’s Printer November 24, 2010

COUNCIL 

 

CHIEF COMMISSIONER 

ASSOCIATE COMMISSIONER 
INFRASTRUCTURE AND 
PLANNING SERVICES 

 

UTILITIES DIRECTOR 

 

MANAGER, COMMUNITy 
ENERGy & WASTE 

 MANAGEMENT SERVICES
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Strathcona County Utilities is a department within the municipality, and they follow a typical municipal gover-
nance 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.

4.3. ProvinCial utility governanCe
Under the Municipal Government Act, Strathcona County was able to use a public utility model for the SCCES. 
Provincial regulations, however, restricted the type of systems available to Strathcona County in the pre-feasi-
bility study for the SCCES. During the time of the decision there was no regulation around distributed genera-
tion within Alberta. It wasn’t until February 1, 2008 that the Government of Alberta issued the Micro-Genera-
tion Regulation.24 With lack of regulation to allow easy connection of a CHP system to the grid, any option that 
included electricity generation and distribution (such as CHP) was simply not feasable. However, there were 
no regulatory approvals necessary for the heat-only option. 

24  Micro Generation.  Alberta Utilities Commission.  Retrieved August 2011. http://www.auc.ab.ca/rule-development/micro-
generation/Pages/default.aspx
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  5. FinanCing and eConomiCs 

5.1. ProJeCt FinanCing
Strathcona County is operating the SCCES on a cost-recovery model. To ensure that customers receive a  
competitive price on energy, the billing of the SCCES is based on a business as usual (BAU) approach that 
ensures that customers should not pay more than a traditional heating system, where individual buildings 
would house their own natural gas boiler systems. 

 5.1.1. Funding sourCes and Cost oF deBt
The SCCES’s initial capital cost was $8.9 million.25

 • �Of�the�initial�capital�requirement,�Strathcona�County�received�a�“ME�first!”�loan�of�$3.15�
million. The ME First! program was launched in September 2003, by Alberta Municipal Affairs and 
Alberta Environment. The four-year program, administered by C3 (formerly Climate Change Cen-
tral) helped municipalities reduce greenhouse gas emissions, increase energy efficiency and replace 
conventional energy sources with renewable or alternative sources.”26 The ME First! loan was inter-
est free for the first five years with an interest rate of 2.376% for the remaining 15 years.

 •  An�additional�$1.5�million�was�received�through�the�Federal�Gas�Tax�Program�in�the�form�of�a�
grant.�“The Gas Tax Fund (GTF), a key component of the Building Canada infrastructure plan, is helping 
to build Canada’s communities by providing predictable and long-term funding in support of municipal 
infrastructure that contributes to cleaner air, cleaner water and reduced greenhouse gas emissions.”27

 • �The�remainder�of�the�initial�capital�$4.25�million�requirement�was�financed�through�the�
Alberta�Capital�Finance�Authority�(ACFA)�as�borrowing�to�Strathcona�County. “The ACFA is a 
provincial authority and acts only as an agent of the Alberta Crown. Its business is to provide local 
entities with financing for capital projects. ACFA is able to borrow in capital markets at interest 
rates, which would not be available to local authorities acting independently.  ACFA makes loans to 
Alberta municipalities, school boards and other local entities at interest rates based on the cost of 
its borrowings.”28 The interest rate for the ACFA loan is 4.91% for 20 years.

 5.1.2. CaPital struCture
With a municipal utility governance model chosen, the project was funded through grants or debt with no 
private capital. The initial project financing, as mentioned above, included a grant of $1.5 million and loans of 
$7.4 million an approximate 17.5% equity and 82.5% debt financing split.  
 
5.2. ProJeCt eConomiCs 

 5.2.1. CaPital and oPerating Cost reCovery
The current service operates under a financial scheme of cost recovery and voluntary customer connec-
tion. As a result, heating prices must be competitive with a business-as-usual approach to ensure customers 
recognize the value of connecting to the system. Voluntary customer connection can cause both physical and 
financial inefficiencies when customers choose not to connect to the system. Early challenges in the develop-
ment, as discussed in the analysis and discussion section, have led to lower production levels than expected.

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

26  Me First.  Climate Change Central. Retrieved August 2011. http://www.climatechangecentral.com/projects/efficiency/ar-
chived/me-first-2003

27  Agreement On The Transfer Of Federal Gas Tax Revenues Under The New Deal for Cities and Communities.  Infrastructure 
Canada.  Retrieved October 2011-11-24 http://www.infc.gc.ca/ip-pi/gtf-fte/gtf-fte-eng.html

28 Main Page.  Alberta Capital Finance Authority. Retrieved August 2011.  http://www.acfa.gov.ab.ca/index.html
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Heat output as of January 2010 reached 8,117 MWh/year, however net operating cash flows were not predicted 
to break even until 20,500 MWh/year. Problems associated with low production levels are illustrated in Figure 4, 
which compares net income to production levels. While the net income of the SCCES does not break even at any 
production level within its capacity of 24,000 MWh/year, it is greatly improved at higher heat output levels. As-
sumptions in the financial analysis can be found in the Appendix. The predicted values only go to 2026 as the life 
expectancy of the SCCES is assumed to expire in 2026, which would require re-investment to continue operating.  

 

Figure 4 – Natural Gas: Net Income vs. Production Levels mWh/year29

Figure 5 shows that under the current production levels the net cash flow breaks even in 2024, however the 
net income never breaks even. These trends have been confirmed through an independent analysis done by 
CABREE researchers.   

  

 

Figure 5 – Natural Gas: Net Cash Flow & Net Income @ Current output Levels (9,420 mWh/year)30 
 
 
 
 

29 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7, 2010
30 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7, 2010
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As shown in figure 6, 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 SCCES 
with an alternative feedstock it becomes clear why Strathcona County is currently installing the alternative  
feedstock (biomass) module.
 
   
 
 
 
 
 
 

 
Figure 6 –  Alternative Feedstock: Net Cash Flow & Net Income:  

Current output levels (9,420 mwh/year)31 

 5.2.2. rate struCture
The rate structure is set up to ensure the SCCES is competitive and to provide economic rent towards cost 
recovery for the system. The rate structure consists of three portions: a fixed rate, a variable rate and a fran-
chise fee. This structure attempts to ensure proper accounting allocation and is relative to a customer’s heat 
capacity or consumption. For accurate allocation of costs, the fixed rate and the franchise fee are based on a 
customer’s installed capacity, as this reflects the cost of connection to the system. The variable cost uses the 
consumption rate as this reflects the costs of energy for the building. 

 5.2.2.1. Fixed rate ComPonent
The fixed rate component consists of a capacity charge determined by the design load of the building. This 
component charges the customer a fee based on BAU cost estimate. 

 5.2.2.2. variaBle rate ComPonent 
The variable rate component is the direct cost of the energy consumption from natural gas combustion in the 
SCCES boilers. This component consists of the fuel cost and the delivery charge for space heating and domes-
tic hot water usage. 

 5.2.2.3. FranChise Fee
Franchise fees are a flow through tax charged to Strathcona County Utilities by other utility providers such 
as ATCO Gas and Fortis that supply the natural gas to Strathcona County Utilities.  Franchise fees also include 
property taxes paid by the utility to Strathcona County. The charge to each customer is based on their  
prorated share of total energy use. 

 5.2.3. new Customer evaluation
The key principle used by the Strathcona utility in evaluating the financial feasibility of adding new customers is 
that they should not pay more for SCCES’ heating services than they would otherwise using a BAU energy system.32

 

31 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7, 2010
32 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7, 2010
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Four Steps for New Customer Evaluation:33

 1.  Determine the total maximum revenues available to the SCCES (equal to full life-cycle costs the 
customer would otherwise incur for a business as usual approach);

 2.  Determine appropriate capital and operating costs incurred by the SCCES to connect and service 
the potential new customer over projected contract lifetime which is usually 20 to 25 years;

 3.  Perform Net Present Value analysis using an appropriate discount rate for the SCCES over the  
projected lifetime;

 4.  Perform a sensitivity analysis based on key financing, cost, and revenue factors  
(e.g. potential government grant funding, escalation of fuel costs).

 5.2.4. eConomiC BeneFits
The most immediate economic benefit to the community results from the avoided costs associated with 
BAU heating systems in each building. By centralizing the heating system, each building can avoid the cost of 
installing a boiler or other heating system. This reduced initial capital is brought into the economic rent for 
heating services over time, however it allows for a lower initial investment for new buildings connecting to 
the system. 

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 the  
CITP community.  

The GHG reductions from the SCCES could potentially be sold in a carbon offset program or in carbon trading 
schemes. If carbon emissions become increasingly regulated or if a carbon market is set up in Alberta, then economic 
benefits will be seen by the SCCES due to the carbon reductions associated with increased system efficiency.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

33 Grant Thorton, Strathcona County Utilities Community Energy Revenue Model Review Final Analysis Deliverables, September 7, 2010
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  6. analysis and disCussion
The SCCES is considered an ICES success story. Many challenges have been overcome during the short life 
of the SCCES and Strathcona Utilities continues to rise to meet new challenges. The experiences and lessons 
learned by Strathcona Utilities and political leaders who helped to push this project forward should be shared 
with other communities who are facing similar challenges and contemplating or developing ICES projects.  

6.1. PolitiCal and exeCutive leadershiP
The SCCES could not have happened without the support of the leadership in Strathcona County. Strathcona 
County Utility placed emphasis on the need to have a champion for the project and that these champions must 
express the principles of the project to the community.  

Despite having local champions, Strathcona County was denied funding when applying for both provincial 
and federal grants. Strathcona County does recognize NRCan for their exceptional technical capability, but felt 
there was little or no support for funding once the design was complete.  More so, they spent time and money 
on applications from which they were unsuccessful. From the utilities perspective it would be better if the 
granting agency application process required fewer resources and had more certain outcomes.  

Another significant benefit to Strathcona County comes from the ability to market the municipality as for-
ward-thinking on energy and community issues. The SCCES received a lot of positive press that identified the 
sustainable design goals of reducing energy and GHG emissions.34 Some notable high-profile examples include 
a visit from the trade commissioner of Sweden to examine technologies and a showcase of the SCCES at the 
United Nations conference in Montreal.35,36   

6.2. externalities assoCiated with Business as usual aPProaCh
In the current billing system, customers see no up-front costs to connect to the SCCES, and the installation 
costs are included in the billing system over the life of the project.  

Typically, when a resident buys a condo unit connected to the system, they will get a condo at a BAU market 
value as residents are often not educated or informed when they purchase their unit.37 This model is prob-
lematic as customers are often unhappy because their energy bill is more expensive than it would be in a BAU 
approach as it accounts for the cost of the connection yet it was treated as an externality in the purchase price 
of the condo.  

A possible solution to this problem under consideration by Strathcona County is to charge the connection fee 
to the developer, thus reducing the fixed price portion of the bill. From the customer’s perspective the cost of 
the SCCES would then be accounted for in the cost of the condo and ongoing energy savings would be better 
reflected in their bills.  

6.3. Community energy Bylaw
A substantial problem for the SCCES has been the slow uptake of connections to the system. The current 
connection policy in place is voluntary and market-driven. Without a mandatory connection policy, all the 

34  $7.8 Million Heating System.  The Sherwood Park – Strathcona County News.  Retrieved November 2011 http://www.sher-
woodpar knews.com/ArticleDisplay.aspx?e=1877358&archive=true

35  Spreading the Warmth. Canadian Biomass Magazine.  Retrieved November 2011 http://www.canadianbiomassmagazine.ca/
content/view/2901/59/

36  Sherwood Park Project Stars on Green Stage.  Business Edge News Magazine.  Retrieved November 2011 http://www.busi-
nessedge.ca/archives/article.cfm/sherwood-park-project-stars-on-green-stage-11363

37  Community Energy Strategy. August 30 2011.  Strathcona County. Retrieved November 2011 http://www.strathcona.ab.ca/
files/Files/at-lls-arm-110830-report-11-1.pdf
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financial risk associated with connection falls upon the municipality. 
 
Strathcona County is currently considering a mandatory connection policy to ensure developers connect to 
the system thus reducing the risks inherent in a voluntary approach. The policy will force connection if the 
development meets two criteria; a certain population density and a business case test that would compare 
connection costs against a BAU approach.  

6.4. Cost reCovery and interest rates
The largest financial obstacle of the SCCES is in the financing of the debt, and a significant portion of revenues 
are allocated to cover interest payments. The grant received for the project helped in this regard, however 
development was slow and one expected grant did not materialize.  

With nearly $300,000 a year spent covering interest payments it is quite clear that a patient business case is 
required. However if grants in the form of interest free loans were available for the SCCES it would allow a 
much better return on investment and would accelerate cost recovery. Due to slower than anticipated connec-
tions to the SCCES, cost recovery for the project has shifted from 15 years to an estimated 22 years.  

6.5. internet model and system FlexiBility
The SCCES was designed using a model analogous to the Internet to act as a smart hub. Designing the  
SCCES with a centralized control plant reduces costs for future developments. The plant could control both 
internal and external energy systems and it could be connected to other plants to exchange heat inputs and 
outputs. The SCCES was strategically placed as close as feasible to potential future customers to reduce costs 
of expanding the system. 

Another key aspect of the SCCES is its capability to implement fuel switching from natural gas to biomass. The 
design of the system included this capability to provide a natural hedge against natural gas prices and to fur-
ther reduce GHG emissions. The SCCES was also designed to allow for a CHP module given the right economic 
conditions. By incorporating these alternative options into the system the SCCES has reduced risks of future 
natural gas prices with the intent of remaining competitive under multiple energy scenarios.
 
The capability for a biomass addition may prove beneficial in the short term. Strathcona County developed a 
business plan for the addition, which they used as part of a grant application to the Canadian Agricultural Ad-
aptation Program. This grant was denied; however, both the Federation of Canadian Municipalities (FCM) and 
Western Economic Diversification Canada are currently interested in the project and are looking at the busi-
ness plan. Furthermore, Strathcona County was invited to submit in response to a request for proposals, a bio-
mass project in the nearby community of Vegreville, Alberta. The proposal offered biomass feedstock including; 
oat hulls, waste wood pallets, and straw for the SCCES to test system feasibility. Designing the SCCES to allow 
for alternative feedstock options may pay off very soon as they have received grants to add the module. 

6.6. Building FinanCial models and a reCiPe For suCCess
Strathcona County Utilities spent time and money developing the financial models to determine the economic 
feasibility of the SCCES. Currently, other communities considering ICES projects must go through the same 
process. A recommendation from Strathcona County is that a standardized tool be created for the use of com-
munities to model ICES project financials. 

Also, it would be beneficial if a “recipe for success” could be developed to help municipalities assess the fea-
sibility of ICES projects within their communities. The checklist should include a high population density and 
strong support from community leaders as these are requisites for project success. A perspective to consider 
when developing the checklist is to look at the overall benefits to society. An example of this is in medium to 
small size communities where they allow swimming pools to lose money because of their broader social and 
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community benefits. The image of ICES projects should be shifted through education to show people their 
benefits to society.  Strathcona County’s council recognized the societal contributions that would result from 
the SCCES and that played a part in the decision to move forward with the project. By considering ICES with 
Porters’ concept of “shared value” it becomes quite clear the value of ICES to society.38 The environmental and 
social benefits embody the concept of “shared value.” 

  7. ConClusion
The Strathcona Community Energy System is a key demonstration of Strathcona County’s commitment to 
sustainability. The design of the system allows for both the capability for additions and a variety of fuels to 
help reduce fuel price risk and further reduce greenhouse gas emissions in the future. As an early developer 
and champion of integrated community energy systems, Strathcona County has risen to the challenge of being 
an early adopter and is currently on the path towards a more sustainable energy future. 

The key lessons highlighted in this case study can act as a guide for communities considering integrated commu-
nity energy systems and may help identify barriers and solutions to improve their chances for success. Further-
more, it highlights some opportunities that governments could act on to support further ICES developments.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

38  Michael E. Porter and Mark R. Kramer. Creating Shared Value.  Harvard Business Review.  Retrieved August 2011 http://hbr.
org/2011/01/the-big-idea-creating-shared-value/ar/1
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  8. aPPendix

8.1.  assumPtion used By strathCona County utility in their  
CaPital and oPerating Cost reCovery seCtion

8.2. energy eFFiCienCy assumPtions and ghg CalCulations
The assumptions are generally base on the building providing energy via its own boiler system, because they 
are stand alone the older systems tend to have an efficiency of 60%, newer system are likely better. The cen-
tral system uses much larger and more efficient equipment, resulting in an efficiency of 85% or higher.

GHG REDUCTION/yEAR AS OF JANUARy 2010 
55,913 x 52 = 2,907,476 kG
46,594 x 52 = 2,422,888 kG
DIFFERENCE = 484,588 kG
DIVIDE By 1000 = 484 TONNES

8.3. rate struCture
Capacity�Charge: The capacity charge is representative of the connection fee and attempts to recover the 
costs of connecting the customer to the system. The capacity charge attempts to set a competitive price by 
charging the customer with a business as usual price. The capacity charge is determined as: 

CAPACITy CHARGE = CAPACITy RATE * PEAk CAPACITy LOAD 

Capacity�Rate: The capacity rate is used to calculate the capacity charge. To determine the capacity rate the 
initial estimate for the cost of equipment given a business as usual approach is used and then unitized by 
its peak load. This value is then adjusted annually by the Consumer Price Index to account for inflation. The 
capacity rate is determined as: 

ASSUMPTION

COST OF NATURAL GAS PER MWh

MARGINAL REVENUES PER MWh

ANNUAL GRANTS & OTHER REVENUE

MARGINAL ANNUAL CAPACITy CHARGE PER NEW BUILDING

AVG. MWh PER BUILDING

VARIABLE COST PER MWh

MARGINAL O&M COSTS FOR EACH ADDITIONAL 1,000 MWh PRODUCED

TOTAL MWH WHEN PLANT ExPANSION REQUIRED

ANNUITy CAPITAL COST OF PLANT ExPANSION

ALTERNATIVE FEEDSTOCk FUEL COST SAVINGS

ANNUITy CAPITAL COST OF CONVERTING PLANT TO ALTERNATIVE FEEDSTOCk

ADDITIONAL O&M COSTS REQUIRED FOR ALTERNATIVE FEEDSTOCk

CURRENT DEBT INTEREST & PRINCIPAL REPAyMENT LEVELS

INFLATION RATE

VALUE

$9.63 

$45.95 

$15,000 

$39,572 

1000

$41.81 

$1,690 

16,000

$37,312.80 

50%

$20,060 

10%

$569,403 

2.50%
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CAPACITy RATE = COST OF EQUIPMENT (BUSINESS AS USUAL) / PEAk LOAD

Peak�Capacity�Load: The peak capacity load is determined by the size of the heat plate exchanger that con-
nects to the central distribution piping and thus represents the maximum energy draw from the system.
 
Variable�Rate:�The energy rate is not equivalent to the natural gas cost as it considers the boiler efficiency. The 
energy charge is then determined with the energy use of the building and its energy rate. The energy charge 
attempts to reflect the true cost of the energy used by the subsequent buildings connected to the SCCES.

ENERGy CHARGE = MEGA WATTS USED * ENERGy RATE

ENERGy RATE = NATURAL GAS COST (FUEL COST + DELIVERy COST)

ix 1. stages oF the PulP and PaPer making ProCess


