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1.0 Introduction
Canadian municipalities have long been at the forefront of energy efficiency and climate change
mitigation. Benchmarking energy consumption in municipal buildings has been in use for the
past decade, informing large-scale municipal energy efficiency projects, identifying topperforming buildings, and surfacing best practices. Adopting a national energy use target for
individual building types can take performance and leadership to the next level by enabling
every municipality in Canada to achieve deeper reductions in energy consumption, costs and
greenhouse gas emissions. The methodology, metrics, and tools described in this White Paper
have been created and validated through the participation of municipalities across the country
(see Appendix A).
The Town Hall Challenge was launched in 2011 to benchmark energy use, identify best
practices, share experiences, and recognize top-performers in energy efficiency. Based on
these results, followed by extensive research and consultation, the Town Hall Challenge is
proposing a national energy efficiency target of 20 equivalent kilowatt-hours of total energy use
per square foot per year (20 ekWh/ft2/year equivalent to 0.77 GJ/m²/year) for town and city halls
and municipal administration buildings, to be achieved by 2015 (20 by ’15). The target includes
all energy used in the operation of the building (electricity, natural gas, and other thermal energy
sources), converted to the common energy unit of equivalent kilowatt hours (ekWh), and
weather normalized to Ottawa. This total energy use intensity target is henceforth referred to as
20 by ’15. Municipalities across Canada are encouraged to adopt this energy consumption
target for their town and city halls and other municipal administration buildings, and then work
systematically toward achieving it.
Achieving 20 by ‘15 has the potential to reduce total energy consumption by 42% in these
buildings. This is further supported by an NRCan publication that shows public administration
buildings are generally around 1.22 GJ/m², thus the target of 0.77 GJ/ m² represents an average
economy of 37% 1. Achieving this target across Canada will result in estimated energy cost
savings of $20 million dollars per year, and a reduction in greenhouse gas emissions of 110,000
tonnes per year, which is the equivalent of taking 12,146 cars off the road 2, while establishing
Canada’s municipalities as leaders in the race to reduce energy consumption and greenhouse
gas (GHG) emissions.

1

NRCan (2007) Commercial and Institutional Consumption of Energy Survey;
http://oee.nrcan.gc.ca/publications/statistics/cices06/pdf/cices06.pdf
2

EPA. (2012). Greenhouse Gas Equivalencies Calculator. Retrieved on November 23, 2012 from
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
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2.0 Why does this matter?
Buildings account for 31% of energy use in Canada 3. At the municipal level, Toronto’s building
stock is responsible for approximately 60% of the city’s GHG emissions 4. In Vancouver,
buildings account for 54% of GHG emissions 5. Across Canada, energy use in buildings is
responsible for more than half of cities’ GHG emissions. This means that improving the energy
efficiency of buildings represents a major opportunity for municipalities to meaningfully reduce
their environmental footprint. Concerted action from municipalities across the country promises
substantial cuts in GHG emissions, while creating economic growth, healthier communities, and
renewal of public infrastructure. Municipalities can lead by example with their own facilities,
demonstrating to the commercial and residential building sectors that improved energy
efficiency results in cost savings as well as reductions in GHG emissions, while creating
employment, and improving the quality of life for citizens. Participation in the Town Hall
Challenge demonstrates a municipality’s commitment to working together on real solutions to
mitigating climate change, while at the same time saving money for taxpayers.

3.0 Why set a target?
Although often necessary to achieve and sustain optimum levels of energy efficiency, energy
audits, capital investment, and use of more efficient technology do not guarantee highperformance. Attention to design standards and ensuring everything works correctly are
essential. Optimizing building operations and occupant engagement are also necessary for
achieving and sustaining high-performance.
Research has demonstrated no correlation between building age and energy performance,
while, many apparently high-performing buildings today still have significant room to improve 6.
Typically, improved operations and maintenance has been found to yield as much savings as
capital projects, with higher returns on investment.

3

NRCan (2007) Commercial and Institutional Consumption of Energy Survey;
http://oee.nrcan.gc.ca/publications/statistics/cices06/pdf/cices06.pdf
4

City of Toronto. (2012). Environment. Retrieved on December 19, 2012 from
http://www.toronto.ca/environment/buildings.htm
5

City of Vancouver. (2009). Vancouver’s Challenge: GHG Emissions and Becoming the Greenest City by 2020.
Retrieved on December 19, 2012 from
http://fcm.ca/Documents/presentations/2009/AGM2009/Vancouvers_Challenge_Greenhouse_Gas_Emissions_and_
Becoming_the_Greenest_City_by_2020_EN.pdf
6

REALpac. (2009). 20 by ’15: Achieving the Office Building Target of 20ekWh/ft2/year by 2015. Retrieved from
http://www.enerlife.com/news/wp-content/uploads/2010/10/20_by_15_Final_18Sept09.pdf
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All of this suggests that a continuous, systematic and comprehensive approach is needed to
achieve and maintain high-performance. A specific energy target is an essential element of the
approach to ensure that improvements are properly implemented, nothing is missed, and that
measurable high performance is actually achieved.
In support of this integrated approach to sector-wide energy efficiency improvement, in 2009 the
Real Property Association of Canada (REALpac) adopted the 20 by ‘15 energy consumption
target for commercial office buildings across Canada. The REALpac target was derived from
the results of a nation-wide, large-scale pilot project conducted by the Canada Green Building
Council (CaGBC) from 2008-2010. The REALpac target, supported by the CaGBC and BOMA,
has galvanized support for and encouraged the adoption of energy efficient measures from
commercial office landlords and tenants, leading to unprecedented participation in energy
conservation action.

4.0 Why 20 by ’15?
4.1 A Decade of Progress
4.1.1 The Mayors’ Megawatt Challenge
The Mayors’ Megawatt Challenge was launched in 2003 by Mississauga Mayor Hazel
McCallion, who invited other municipalities across the Greater Toronto Area to join her in a
collaborative initiative aimed at substantially raising the energy and water efficiency of municipal
buildings. Since the launch, 16 Ontario municipalities have participated in achieving some
remarkable improvements. Energy and water use benchmarking, ongoing performance
monitoring, workshops, and webinars serve to identify and recognize top-performing buildings,
track savings, and share best practices. The resulting database of over 150 buildings laid the
foundations for the Town Hall Challenge. The Mayors’ Megawatt Challenge went national in
2013, supporting member municipalities across Canada working systematically towards 20 by
’15 for their town and city halls. In addition, these municipalities are beginning work on similar
approaches to community centres and other municipal facility types.
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Picture 1.0: Oshawa’s City Hall has dramatically reduced its energy use and
is working towards achieving 20 by ‘15

4.1.2 Town Hall Challenge – Uncovering the Potential
In 2011, the Town Hall Challenge, an initiative of the Mayors’ Megawatt Challenge, was
introduced across Canada to identify and recognize top-performing town and city halls. Over 60
Canadian municipal buildings took part (see Appendix A), and the findings are shown in Figure
1.0. The range of energy use intensity is more than 4:1, with a quarter of the buildings using
more than 40 ekWh/ft2. The median total energy use is 34.7 ekWh/ft2/year, while the top 10
have a median of 24 ekWh/ft2/year.
Figure 1.0 2010 Total Energy Benchmark Results
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Weather normalized to Ottawa, Ontario.
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Table 1.0 Top Energy Performing Town and City Halls, 2010
Population of
Year Built
Total Energy
Electricity
Thermal
Province
2
Municipality
ekWh/ft /year
NB
11,947
1991
17.1
17.1
NB
56,224
1876/1977
17.3
17.3
BC
7,816
2007
18.0
18.0
ON
131,400
1936/1981
21.0
13.8
7.2
BC
9,824
1970s
24.0
13.7
10.3
ON
713,443
1987
24.3
13.6
10.7
ON
2,615,060
1992
26.2
15.3
10.9
ON
175,779
1965
26.3
16.6
9.7
ON
185,541
1990s
27.3
21.9
5.4
BC
7,921
1950s
27.3
27.3
These findings show that the most energy efficient town and city halls are already operating at
or near the 20 by ’15 target, while a growing number are working towards and close to
surpassing the target.
The Mayors’ Megawatt Challenge is continuing to work with
municipalities to help them reach the 20 by ’15 target.
The findings also show no correlation between the size of the municipality and energy
performance. Some of the largest and smallest municipalities have buildings performing at or
close to 20 ekWh/ft2/year. Building age also has no apparent impact on building performance.
See Table 1.0 above.

4.1.3 Canada Green Building Council Pilot Projects
In 2008, to support the Canada Green Building Council’s (CaGBC) commitment to lowering
greenhouse gas emissions, the organization initiated a series of large-scale, national pilot
projects aimed at establishing current energy use of existing buildings, documenting topperformers, and setting the stage for efforts to substantially improve performance. The first pilot
projects engaged 14 commercial landlords with 64 office buildings, along with Public Works and
Government Services Canada, five provincial government real estate and property departments,
and 22 cities, with a total of 80 office and administration buildings. The combined database of
144 buildings served to identify top-performing buildings, and a standardized Building
Performance Audit (BPA) was used to document and test building systems’ performance in a
representative selection, creating the system-level metrics used in this paper.
The benchmarking results showed that the median total 2007 energy use for commercial
buildings was 39.1ekWh/ft2/year, and for public administration buildings was 28.9 ekWh/ft2/year.
The results also showed a remarkable range between the highest and lowest energy users (3:1
for commercial offices and 4:1 for government buildings). Again, there was no apparent
correlation between building age and performance. A key finding from the pilot projects was
that how a building is operated and maintained is just as important in achieving high energy
performance as how it is designed and the building codes in effect at the time of construction.
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4.2 Why 20?
The collective knowledge that has been developed in these programs over the past 10 years
allows us to assemble a practical model of a high performance administration/office building.
Based on the high performance whole building and system level metrics that have been
developed and are outlined later in this paper, a building designed or retrofitted to these
standards, and running efficiently during normal operating periods for this building type, yields
annual energy use in the range of 15 – 20 ekWh/ft2 (weather normalized to Ottawa 2010
degree-days).
The breakdown of this target is presented in Appendix B, together with the metrics and data
sources used to create it.
Figure 2.0: Breakdown of 20 by ’15

Meeting this target requires no special technology, only consistent application of good design
and operational practices which are already in wide use. Typically the standards used are topquartile benchmarks meaning that 25% of buildings are already doing better than these levels.
Experience has shown that it is almost always cost-effective from an ROI perspective, and
frequently less expensive, to design new buildings or retrofit existing buildings to these
standards.
The potential savings from achieving the target are significant. Meeting the 20 by ’15 target
could result in lowering median energy use by 42%, leading to substantial operating cost and
GHG emissions savings (see Table 2.0).
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Table 2.0 Potential Energy, Cost & GHG Emission Savings
Potential Operating
2010
Total Sq.
Target
GHG
Costs Savings
Building
Median
Ft.
(ekWh/ % Savings
Emissions
Type
(ekWh/
$ /sq
(millions)
sq ft)
Savings (T)
Total
sq ft)

ft

City/Town
Halls

37

34.7

20.0

42.4%

$19M

$0.53

110,000

*Based on 60 city/town hall buildings at 6.4 million square feet;
savings calculation based on weighted average

5.0 Getting There from Here
The same, systematic methodology and metrics used to develop the 20 by ’15 target also
provide the roadmap for any town or city hall or municipal administration building to achieve it.
Beginning with benchmarking electricity and thermal energy consumption from utility bills,
components of energy use which are above the target levels point to where a building’s
particular inefficiencies can be found. Measurement and testing highlights those building
systems with higher power densities than the standards referenced in this white paper. These
building systems then become candidates for retrofits and operational improvements.
Monitoring and retesting verifies the effectiveness of improvements made, while also guiding
continuous improvement.
This integrated building performance process is illustrated and expanded upon below.
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Figure 3.0 Integrated Building Performance Process
Performance
Target

Benchmarking

Building Performance Audit

Retrofits

System
Optimization

Operational
Improvements

Implementation

Performance
Verification

Continuous
Improvement

5.1 Benchmarking
Energy use benchmarking is the starting point for improving energy efficiency. It is the exercise
of measuring and rating a building’s energy use against standard benchmarks, year-to-year
comparisons, and peer groups. Actual electricity and thermal energy use data are used to
determine the energy use intensity (EUI), which is the total energy consumed per square foot
(ekWh/ft2) for a baseline year. The Town Hall Challenge allows municipalities to
benchmark energy use for their buildings against other comparable facilities, normalize
for significant variables between buildings, identify and recognize top performing
buildings, and uncover their conservation potential.

5.1.1 Normalizing Energy Use
Normalization is a crucial part of town and city hall benchmarking. Normalization is the process
of making adjustments for climate variations, and for significant, non-standard building
characteristics that affect energy use, to allow for meaningful comparisons between buildings.
For example, large data or call centres can have a significant effect on energy use; therefore,
these space types need to be accounted for to allow for comparison with other city and town
halls that do or do not have data or call centres.
Since the Town Hall Challenge is a national initiative, Ottawa is used as the reference city for
weather normalization. Adjustments for material, non-standard space types, equipment, or
energy sources are made through allowances (where energy requirements are predictable) or
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through sub-metering (where loads are unpredictable and it makes sense to simply net out the
actual energy use). Allowances are based on good practice, not industry average or actual
energy use, and are aligned with codes and standards (e.g., ASHRAE, BOMA, IESNA), and
with ENERGY STAR Portfolio Manager which is used for LEED for Existing Building: Operations
& Maintenance (LEED EB:O&M).
Sub-metering is required for normalization where good practice standards are not available, for
example for data/call centres, public open spaces, food services, and other space types or
special uses that are not standard in a town or city hall building. Sub-metering also enables
facility managers and operators to better manage energy consumption by verifying energy
usage, getting immediate feedback on operational issues, and identifying opportunities for
improvements.
Appendix C presents the Town Hall Challenge Normalization Protocol, along with the metrics
and data sources used.

5.2 Target Setting
Using data from a decade of benchmarking and monitoring energy efficiency of municipal
facilities across Canada, the Town Hall Challenge is proposing the energy target for town and
city halls and municipal administration buildings of 20 equivalent kilowatt-hours of total energy
use per square foot per year, to be achieved by 2015 (20 by ’15). The target can be normalized
for individual buildings following the protocol presented in Appendix C.
The target provides a clear end-point for conservation efforts, quantifies the savings potential for
a building, and guides allocation of effort and resources. Adopting a specific target supports
planning of improvements and performance objectives for staff and service providers. The
metrics presented in this White Paper can be used as design and/or retrofit standards for town
and city hall building systems to be incorporated into specifications and service agreements.

5.3 Building Performance Audit
The Building Performance Audit (BPA) is a standardized, data-driven template available through
the Mayors’ Megawatt Challenge, which provides a building system-level assessment of design
and operations. The BPA includes a review of drawings and other documentation, a physical
inventory of mechanical systems, lighting and equipment, testing of motors, and reconciliation
against benchmarked energy use. It determines how well existing systems and operational
practices compare to other similar buildings, including buildings identified as top-performers.
The results allow the building owner to identify retrofit opportunities in individual building
systems, rationalize building operations, and determine improvements necessary to achieve the
targeted energy use.
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5.4 Implementation of Improvements
Three interrelated streams of activity lead to high
performance buildings. The first is operational
improvements, such as turning off lights and
equipment during unoccupied periods, and adjusting
operating schedules and control set-points - measures
that are assumed to be happening, but are often
overlooked and provide considerable room for further
improvement. These opportunities offer the shortest
payback periods, but require active involvement and
training of operators along with occupant engagement.

“The Building Performance
Audit gave us a clear
understanding of what
needs to be done to
achieve the target of
20 ekWh/sf at Metro Hall”
Jim Kamstra, Manager,
Energy & Waste Management,
Facilities Management Division,
City of Toronto.

The second stream is building system optimization ensuring equipment and components are in good
working order, and control sequences are well
designed and fully operational. Testing, diagnosis, repairs, upgrades and adjustments are all
part of getting the most out of existing systems. This is generally a low-cost stream, but requires
a systematic approach and, once again, active involvement of building operators to ensure that
high performance is maintained over time.
The third stream is retrofit and redesign of building systems, including lighting, heating,
ventilation and air conditioning. This is the highest cost stream, requiring application of best
practices and standards identified in this white paper together with a robust business case for
investment.
Every building has its own unique set of inefficiencies and opportunities. The performance
indicators described in this White Paper point to where the opportunities are to be found. In
general, operational improvements should be implemented first, in order to gain immediate
savings with high returns, engage and train operators, and build internal confidence and
capacity for tackling larger capital projects.

5.5 Performance Verification
Transparency of performance maintains organizational engagement and commitment, and
drives continuous improvement. Operators and building managers should have access to
monthly changes and trends in energy use for their building so they can make the connections
between cause and effect - learning how their actions and operating practices impact
performance, and helping them take appropriate measures for improvement. Executives should
see quarterly energy performance reports that compare actual energy consumption with
baselines and targets. High-performing buildings and significant savings should be recognized
and celebrated. Performance reporting should include targets, actual savings, and profiles of
measures implemented and improvements made.
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5.6 Continuous Improvement
High-performance buildings and portfolios require a continuous management approach, which
responds to ever-improving standards and technologies, and constantly works towards better
operating procedures. As the energy efficiency of town and city halls and government
administration buildings as a whole continues to rise, and better standards and practices
continue to emerge, the cycle of continuous improvement can take every building to 20 by ‘15
and beyond.

6.0 Join the Town Hall Challenge
Joining the Town Hall Challenge is one way that municipal governments can lead by example.
Through demonstrating their commitment to meeting the 20 by ’15 target, resulting in operating
cost and GHG emissions savings, other commercial and residential building owners are
encouraged to adopt energy targets of their own.
Achievement of 20 by ’15 by all municipalities in Canada has the potential to reduce energy
consumption by up to 42% with estimated energy cost savings of $20 million dollars per year
and a greenhouse gas emissions reduction of 110,000 tonnes per year. Working together on a
common goal, Canadian municipalities can share experience and best practices, and celebrate
individual and collective success.
Joining the Town Hall Challenge can be emphasized by a letter of commitment from the Mayor
or CAO, provided in Appendix D. A list of all participating municipalities, along with the benefits
of participation, can be found on the Town Hall Challenge website at www.trca.on.ca/townhall.
Participants simply provide their energy billing data along with a building profile each year until
2015, and receive annual reports on their progress towards achieving 20 by ‘15. Buildings that
achieve 20 by ’15 will be formally recognized in 2016.
To support and validate the findings, this White Paper was distributed to a number of sector
experts for their comments and feedback. The results of this consultation, along with a list of
those who provided feedback, is provided in Appendix E.
For more information on Joining the Town Hall Challenge contact:
Brian Dundas at BDundas@trca.on.ca.
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APPENDIX A - TOWN HALL CHALLENGE - 2011 TOWN HALL CHALLENGE PARTICIPANTS

Town/City

Location (Province)

Town of Ajax
Town of Banff
City of Brampton
City of Brandon
Town of Bridgewater
City of Burlington
Town of Caledon
City of Calgary
City of Castlegar
Chester Municipal District
Municipality of Clarington
Cowichan Valley Regional District
City of Dauphin
City of Dieppe
City of Fredericton
Ville Gatineau
City of Greater Sudbury
City of Hamilton
City of Kamloops
City of Kelowna
Town of Ladysmith
City of Mississauga
City of Nelson
Town of Newmarket
City of North Vancouver
Town of Okotoks
City of Oshawa
Village of Perth-Andover
City of Pickering
City of Pitt Meadows
City of Prince George
Town of Qualicum Beach
City of Richmond Hill
Town of Rothesay
City of Saskatoon
City of Sault Ste. Marie
City of St. Catharines
City of St John's
City of Thunder Bay
City of Toronto
Whistler (District Municipality)
City of Windsor

ON
AB
ON
MB
NS
ON
ON
AB
BC
NS
ON
BC
MB
NB
NB
QC
ON
ON
BC
BC
BC
ON
BC
ON
BC
AB
ON
NB
ON
BC
BC
BC
ON
NB
SK
ON
ON
NB
ON
ON
ON
ON
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Operating Hours
Weekdays

249 8:00 - 18:00

Weekends/Holidays 116 Closed

Systems

Lighting

Annual
Power
Density W/ft2

0.85

2490
6270

Percent in
Use
Unoccupied

20%

Annual
Consumption
ekWh/ft2

3.18

Percent
of Total

18%

Based
on 20
ekWh/ft2

3.7

REALpac
Comparison

Notes

4.40

Includes all interior and
exterior lighting.
Average use during
non-operating hours
20% (includes
emergency lighting and
cleaning)

Fans

0.37

15%

1.27

7%

1.5

1.60

Includes all supply,
return and exhaust fans.
Average use during nonoperating hours 15%
(after-hours and
weekend use)

Pumps
(heating)

0.03

100%

0.26

2%

0.3

0.40

Continuous operation in
heating season.

Equipment

1.10

Air
conditioning

0.27

Thermal
Total

2.62

25%

4.46

26%

5.1

4.50

Includes IT, office,
elevators, snowmelting
and booster pumps.
Average use during nonoperating hours 25%

0.67

4%

0.8

1.60

Includes AC equipment,
pumps and cooling
towers

7.5

43%

8.6

7.50

includes heating,
humidification and
domestic hot water

17.35

100%

20.0

20.00
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Parking Allowances
Electricity
Thermal

Museum/Art Gallery Allowances
1.1
10.0

Electricity
Thermal

0.43
22.88

3.7 ekWh/sf

8.6 ekWh/sf

1.5 ekWh/sf
0.3 ekWh/sf

5.1 ekWh/sf
0.8 ekWh/sf

Lighting
Fans
Pumps (heating)
Equipment
Air conditioning
Thermal

Notes:
(1) Power densities based on top-quartile standards from Enerlife’s Building Performance Audits of more
than 30 town/city halls, administration and office buildings
(2) Standards based on 20th percentile benchmarks of gas-heated town/city halls, administration and
office buildings normalized to 2010 Ottawa weather
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APPENDIX C - TOWN HALL CHALLENGE – NORMALIZATION PROTOCOL

1. Building Area
Gross floor area is used, defined by BOMA International standard “Gross Areas of a
Building: Methods of Measurement (ANSI/BOMA Z65.3 – 2009) as the exterior gross
area which includes basements, external circulations, floors, major vertical penetrations,
permanent mezzanines, occupant voids and penthouses, minus the structured
parking area
2. Materiality
There is little value in adjusting for non-standard space type, equipment or building
system variables which account for less than 5% of electricity use or 10% of thermal
energy use. Adjustments are generally only made for factors which are expected to
exceed these thresholds.
3. Adjustments
a. Weather
Weather-sensitive heating and cooling energy targets are normalized to 2010
Ottawa heating and cooling degree-days. The actual weather-normalized local
targets for selected Canadian cities are tabulated below.
Table 3.0 Weather-Normalized Targets for selected Canadian cities

b. Energy Source Adjustments
Adjustments are made for buildings which purchase heating or chilled water to
reflect the actual or assumed efficiency of the external plants. Adjustments are
also made for buildings heated with electricity or by heat pumps:
i. For purchased steam or hot water the standard adjustment is to 75% of
the thermal heating target
ii. For purchased chilled water from a normal cooling plant the standard
conversion is 0.8 kWh/TH
iii. For purchased chilled water from the Enwave Deep Lake Water Cooling
system the conversion is 0.3 kWh/TH
iv. For electric heat the adjustment is to 75% of the thermal heating target
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v. For heat pumps the adjustment reflects the thermal energy offset and the
electric energy requirement of compressors
c. Allowances
Allowances for predictable space types or equipment are based on good energy
efficient system design and operational practice:
i. Enclosed parking garage (1) (applied to gross area of garage)
Electricity 1.1 kWh/ft2
Gas (if heated) 10.0 ekWh/ft2
ii. Art Gallery/Museum (2) (applied to the gross area of the museum/art
gallery)
Electricity (fans and cooling) 0.4 kWh/ft2
Thermal (heating and humidification) 22.9 ekWh/ft2
iii. Outdoor Ice Rink (3) (applied to the ice surface area)
Electricity 0.2 kWh/ft2/week (operation between mid-December and midMarch)
d. Sub-metering
Adjustments for high energy intensity spaces or equipment which cannot be
reasonably predicted are based on sub-metering, and require continuous metering
with a reliable (not necessarily billing grade) electricity sub-meter for at least 3
months to determine the annual consumption. If the sub-metered spaces or
equipment that are eligible for allowances are within the building’s gross area or
connected to the main utility meter(s), then the sub-metered consumption (e.g.,
kWh/year of electricity or m3/year of gas) is subtracted from the total annual
consumption.
Typical unpredictable high intensity spaces are:
i. Food Services
ii. Data/Call Centre
iii. Public Gathering/Entertainment Space (internal or external)
e. Factors not included for adjustments (considered to be negligible or reasonably
consistent between buildings)
i. Operating hours
ii. Number of occupants
iii. Vacancy
iv. Number of computers
Notes:
(1) Enclosed Parking Garage operating conditions
a. Lighting power density 0.13 Watts/ft2 operating 100 hours/week
b. Ventilation rate 0.77 cfm/ft2 operating 56 hours/week under CO control
c. Fan power density 0.15 Watts/ft2
d. (if heated) 60 degF space temperature
(2) Art Gallery/Museum operating conditions:
a. 24/7 HVAC operation
b. 72 degF space temperature
c. 45% relative humidity
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d. 0.35 cfm/ft2 minimum outside air
e. 0.3 Watts/ft2 fan power
(3) Outdoor Ice Rink
a. Based on best practice of actual ice plant consumption from 38 indoor ice
rinks
(4) Base building 20 by ’15 energy components are:
a. Lighting 3.7 kWh/ft2
b. Fans 1.5 kWh/ft2
c. Pumps 0.3 ekWh/ft2
d. Equipment 5.1 kWh/ft2
e. Air conditioning 0.8 kWh/ft2
f. Heating 8.6 ekWh/ft2
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Municipality’s letterhead
Brian Dundas
Manager, Town Hall Challenge
5 Shoreham Drive….

Dear Sir,
We are pleased to confirm our participation in the Town Hall Challenge. Our municipality
appreciates the goals of this national initiative and will make its best efforts to meet the
20 by ’15 target.
We understand that we will provide our utility billing data and building profile for each calendar
year up to 2015, and will receive annual energy assessment reports on our energy performance
relative to the 20 by ’15 target.
Yours sincerely,

CAO or Mayor
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Comments and feedback on this White Paper were received from the following individuals.
Thanks to everyone for their responses.
Specific comments/questions and corresponding responses are on the pages following.

Alberto Ang Co , ON
Rajan Balchandani, ON
Allan Crandlemire, NS
Alain Daneau, QUE
Martine Desbois, BC
John DeVenz, ON
Derek Henriques, BC
Philip Jago, ON
Peter Love, ON
John Nyboer, BC
Roger Peters, ON
Ian Sinclair, ON
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Comment

Location

Answer

A lighting density of 0.1 watts/sq.ft for a public garage seems very low
The operating hours are 24/7 being a public garage

Upon further review of Building Performance Audit results the top quartile power density is
Appendix C,
Notes: (1) 0.13 W/ft2, and this metric has been adjusted accordingly. Occupancy sensors are
increasingly used for enclosed parking garages, and 100 hours/week operation is considered
The number of 1.1 kWh per sq.ft. for a parking garage implies a lighting power density of 0.12 W per sq.ft. which seems a little light….tho’
a.
no access to data to confirm/deny. Also I’ve not come across many/any garages where they shut down the lights so is 100 hrs fair? The
reasonable.
overall contribution might be higher…if you have data to back up your number then fair enough.
Should electric heat and heat pump heating be added to the Energy Source adjustments?

Appendix C – I suspect 80% is too generous for the conversion efficiency of the average heating plant – e.g. non-condensing heating
plants would have 81-83% peak combustion efficiency, typical 5% loss for distribution means 76-78% and that assumes the condensate
comes back…..which it often doesn’t (Enwave). That’s a chunk of energy too. I’d go with 70 or 75%.

Appendix C, 3.b.

Appendix C

Electric heat and heat pump heating sources have been added to Appendix C and included in
the reporting template. The deemed overall heating plant efficiency used for other energy
source adjustments has been revised down from 80% to 75% for consistency with REALpac.

The document should explain more clearly the procedures of the program: who from the city will give the information, which billing
period is required, who has to do the calculation, etc…
If the energy manager from each participing town has to do the calculation, the protocol should give the energy conversion factor
from use source to kWh.
P 15
Is this document a call for Cities to participate in the program? If it is the case should you not have upfront not only what these cities will
gained from participating but also what you will offer to them to facilitate their participation and how much of a commitment to you
expect from them. One of the concerns of the municipalities I talk to is lack of time and other commitments. Some of the wording that is
on the website may be used upfront.

In section 5.0 Getting There from Here, it is not clear how much the city will have to do and how much is done by the program. On
page 12, I would make the benefits of the benchmarking stand out in the text.
Could provide a bit more info on implementing an energy management and information system here. How do executives and
building managers get access to this type of quality information about their building?
“If the sub-metered spaces or equipment that are eligible for allowances are within the building’s gross area or connected to the main
utility meter(s)

The benefits of participation for the municipality, the municipal sector and society have been
elaborated upon in Section 6. The Town Hall Challenge administration performs all the
analysis. The municipality simply provides monthly utility billing information from 2012 to
2015 and the building profile containing the parameters required for normalization.

P 12

5.5

The Mayors' Megawatt Challenge provides an online energy management system for
members, and there are a number of other systems with a range of capabilities readily
available to municipalities

Appendix C, 3.d. Wording added 'or connected to main utility meter….'

P8

The Town Hall Challenge is an initiative of the ongoing Mayors' Megawatt Challenge - clarificatio
added

Might be useful to include on table 1 the size and age of each of the best performers to demonstrate your point that there is no
correlation between size/ age and performance

P9

Size of municipality and building age added

This is the 2nd Figure 2 so should be labelled Figure 3 and thus others need to be changed

P12

Corrected

Section 4.1.3 is titled "LEED Canada Pilot Projects" yet there is no mention of LEED in the text. Maybe the title should be Canada Green
Building Council Pilot Projects

P 10

The title "LEED" is confusing as you don't talk about LEED in the paragraph. Should it not be replaced by "CaGBC".

P 10

For those not familiar with ekW/sq ft it might be useful to include the metric equivalent and reinforce the fact that it includes all energy
not just electricity. This could be done in both the Executive Summary and section 3 where you introduce the target.

P5

Given that not everyone reads an Exec Summary and dives straight in, it might be useful to have a separate 1.0 section or just call section
1.0 Introduction or Summary.

P5

when targets are introduced in section 3, it might be good to again explain 20 by 15 instead of just assuming the reader has read the
Exec Summary

P5

Is this Town Hall Challenge taking over from the Mayor’s MegaWatt Challenge? Was not clear to me

Reworded

20 ekWh/sf/year equivalent to 0.77 GJ/m²

Opening section renamed Introduction

Although what you say is probably true that many retrofit projects and green buildings designs fail to deliver expected savings, I
somehow casts the green building industry and LEED in a negative light. Can we say that retrofits projects and green building designs
alone cannot guarantee energy savings. Page 6.

P6

We have amended the language of the White Paper with respect to capital retrofit projects and
LEED buildings. It is not the intention to question the need for or value of capital improvements
or green building certification, rather to move the thinking that technology and capital
investment are pre-requisites for meaningful improvement. Our database has many buildings
from all sectors that have invested substantially in retrofits and/or green building certification
without achieving high performance. At the same time, capital retrofits are generally necessary
to achieve and sustain optimum levels of energy efficiency, while LEED certification has had an
immense impact in driving higher levels of energy and environmental performance.

I’d reword the sentence ‘experience has shown’ to better infer that constructing high performance buildings is cost effective from an ROI
perspective and can in fact be cheaper to build….though I’ve not seen data to support the latter it’s certainly possible.

P 11

Clarified

SP at the bottom in section 5.0 – provides not provide

P15

Corrected

p.6 I’d go further on the O&M improvement side and say it’s a significant difference in energy reduction ability for much lower actual
capital investment over cap-ex work and also stress that the route to the reductions isn’t necessarily about pure expenditure on capex work. The LBNL report on recommissioning certainly quantifies it.

The white paper questions the value of retrofit capital projects in delivering energy efficiency benefits to customers, see example below:
"Energy audits, capital investment, and use of more efficient technology do not necessarily achieve high-performance buildings. Indeed,
many retrofit projects and green building designs fail to deliver expected savings."We understand the potential for high ROI from
operational improvements - in our experience if customer’s want meaningful impact, capital retrofit projects need to be an important
component of an overall energy efficiency strategy.

As a national initiative, the Town Hall Challenge aims to be available in both official languages.
TRCA is exploring how best to suppport this.

Is a French version considered ?

– might be useful to add some comment on where the REALPac 02 15 is at after 4 years

P7

Visit REALpac at www.realpac.ca for more information
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Also how is this program different from other initiatives undertaken by municipalities in the area of climate change ad energy efficiency.
Can this initiative assist them demonstrating performance. The City of Victoria for example is participating in the STAR Community
Rating System. This is the reason they gave for not participating in the Town Challenge. One of the credit under this system is for
Resource Efficiency Public Infrastructure. It is very likely that a number of municipalities may be working at reducing the energy
efficiency of all their buildings not just the Town Hall.
some ambiguity as to what the Town Hall Challenge is. Was it the 2011 survey of town halls or is the challenge to meet the 20 by 15
target? In reality the 2011 survey uncovered the potential and allowed the target to be set. The actual challenge is signing up to meet the
target. One suggestion would be to rename section 5.0 The Town Hall Challenge and move section 4.1.2 down into this section and
rename it 5.1 "Uncovering the Potential". Then section 5.2 becomes Making it Happen or Meeting the Challenge.

This initiative is entirely compatible with the STAR rating system which looks more broadly at
seven sustainability goals, inlcuding Climate & Energy. The Town Hall Challenge goes deeper in
this goal by introducing the important concept of a specific energy target for Town/City Halls.

P8

Renamed section 4.1.2 to Town Hall Challenge - Uncovering the Potential

P 15

Visit the Town Hall Challenge website at www.trca.on.ca/townhallchallenge/ for current list
of municipalities that have joined the initiative

P5

This OEE data is consistent with the 2011 survey, and your reference has been added

I assume that some of the original 2011 municipalities have already signed on to the challenge to meet the target. Section 6 could start
with a list of these municipalities who have already taken up the challenge followed by an the invitation for those who have not.

I would have thought that you would have included participant information through to 2012 and perhaps some sort of graph that
denotes the ongoing rate of participation since program inception back in 2003.

20 ekWh/sf/year Equivalent to 0.77 GJ/m².Public administration are generally around 1.22 GJ/m², thus the target represent an
average economy of 37%.source:http://oee.nrcan.gc.ca/publications/statistics/cices06/pdf/cices06.pdf
Do you see the Town Hall initiative complementing Enbridge’s existing programs and initiatives (Capital Retrofits, Energy Compass, Run it
Right, etc.) and if so how? What role and support, if any, do you anticipate from Enbridge for this initiative?

The Town Hall Challenge is intended and expected to complement all DSM and CDM programs
across Canada by raising awareness at the political level, quantifying savings potential and
motivating action.

you have a graph showing actual energy consumption for participating facilities. It might be time to also include data on any
improvements that have been made from early entrants to the program. This would be tangible evidence to those not yet enrolled
that benchmarking has a real value to it.

Case studies of buildings which have made real progress towards "20" are profiled in Mayors'
Megawatt Challenge webinars, and will be included in Town Hall Challenge newsletters and
on the website

I see no mention of the involvement of the Federation of Canadian Municipalities. I would think that there would be an excellent
synergy between what participating cities are finding and access to financing through the FCM Green Municipal Fund, i.e. you are not
performing well and the GMF can help you resource your plans going forward or words to that effect.
11% of GHG emissions from buildings is the right number, but I think it makes more sense to review from secondary energy use which
nets out that related to the primary production. In that case it’s 31% of energy (17% residential, 14% commercial/institutional) I think
this better reflects the room we have to make reductions as a nation. The CO2 number will be there somewhere to0.
http://oee.nrcan.gc.ca/publica>ons/sta>s>cs/handbook11/pdf/handbook11.pdf

TRCA is in discussions with FCM about this initiative

P6
Page 6 has been edited with secondary energy use numbers

Is there a potential way to encourage further improvements of already high-performing buildings? Would a percentage reduction
target work better for those (or all) municipalities? The benefits of a percentage reduction target include program simplicity, as well
as engagement for high-performing buildings

The energy intensity target aims at a higher level of efficiency than percentage reduction
4.1.2 Para. 3 targets. High-performing buildings have less scope for improvement, while an arbitrary
percentage improvement is insufficient for a highly inefficient building.

I would consider these first two paragraphs as activities of a retro-commissioning initiative. Perhaps it can be described in one
cohesive paragraph.

5.4 Para. 1-2

We see operational improvements as distinct from system repairs since the latter requires
other skills and some expenditure.

Adding the Building Performance Audit instrument as an appendix, would also be an advantage for some audiences.

The target metrics from the Building Performance Audit upon which "20" is based are stated in
the White Paper. The audit tool is available to members of the Mayors' Megawatt Challenge.

I think I recall that the original Mayor’s MW challenge was to do with demand reduction with a GTA focus….can we bring the DSM-spirit
into this too, an issue especially in capacity-constrained areas/provinces? I realize this dilutes a simpler message and that demand
reduction will likely flow from the process you’re putting in place, but I am putting it out there that this can be thought through……our
OPA friends for one will like it.

Achieving "20" as laid out in the White Paper requires meeting the power density (kW)
standards for each building system, which will produce the demand savings that electric
utilities across Canada are seeking.

Potential Operating Costs column in Table 2 on p 11. From the text, it appears this is the cost savings (or negative costs) obtained by
reducing intensities on 37M ft2 by 36%. If I'm right, you might want to change the heading. It would also be helpful in include the cost
(annualized, if you wish) of acquiring the 36% reduction.

you talk about a median of 34.7 ekWh. Dropping from there to 20 ekWh is a 46.5% drop….(14.7 / 34.7)…..is the 36% drop related to the
mean, in which case it’s confusing to mention the median.

The drop: a 36% drop is a lot – my rule of thumb is that 10% is always achievable, 20% OK with some money spent….but that 36% takes
some doing/a really lousy building (which of course are out there).
BPA - At this state, many questions will come from the building officials over the cost-effectiveness of reaching the target and even
more over the cost of the retrofits and the maintenance cost. How will you adress those issues if the result is below expectations of
the building officials ?
you emphasize $20M in annual savings, I never get an idea of the costs to achieve this. are the paybacks short? Does it require
significant capital investment, something that could actually compete well with capital investments? How disruptive are these retrofits
of ongoing municipal activities? I can see a city manager saying,tell me about costs to accomplish this - A good cost story here may
go a long way to getting acceptance and participation.

P 12

P 12

The heading in the table has been changed. The cost to implement the improvements
varies widely between buildings and we have not attempted to generalize here. Case
studies will report on individual costs of implementation.
36% is the weighted average savings (actual energy use compared to the target) for this set of
buildings. There is no evidence to suggest that building size correlates with savings potential so
we propose to stick with the median as representative of the stock (this can be refined as more
buildings get added). therefore we have changed the savings potential to 42.4%, resulting in
higher potential savings.

P 12 (Fig 2.0)
Our experience is that costs of achieving high efficiency vary widely. We have found no
consistent rules of thumb. We have seen many cases of 50% energy savings simply through
targeted repairs and/or upgrading and reprogramming building automation systems. In other
cases existing systems are in poor condition and capital expenditure is required. Such
renovation projects should incorporate the standards referenced in the White Paper in order to
deliver the potential efficiency improvement. Town Hall Challenge case studies will report on
individual projects and costs of implementation.
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annual report or a structured monitoring help in maintaining continued action but two of your three streams require the active
involvement of occupants and operators (in other words, you can't count on the technology to displace human error or inconsistency).
It would be helpful to provide to the potential participant some notion of how such monitoring and reporting procedures have
maintained this activity in already active municipalities.

6.0 Para 3

To be successful, commitment from the municipality's Mayor or CAO is only the first step. Will the program encourage the development
of standing committees and employee awareness and engagement? It would seem to me that this type of program could also serve as
an open channel of communication between those engaged at each individual municipality, and allow the sharing of effective strategies
and opportunities.
Great feedback on the HOW of reaching "20." Each comment addresses an angle of what it
takes to achieve and sustain high performance. The real goal is for every town and city hall and
regional government administration building to reach "20" with the resulting economic and
environmental benefits. Achieving this is indeed also intended to set the stage for similar
challenges with other municipal building types, and to provide an example to other building
sectors. Political commitment, executive support, operator engagement, effective reporting
and accountability, expert technical resources, incentives, collaboration - all these are
necessary elements of the required management, organizational and culture shift. The
common element is the target - the end point to be achieved however an individual
municipality elects to "get there from here." The White Paper avoids any specific
recommendations, while the Town Hall Challenge case studies over the next few years will help
illuminate what has been successful.

Ensure that participating parties are truly committed by providing the resources and skills that they need to become effective energy
managers, and require firm commitment at all organizational levels for participation. These resources and skills can take the form of
training on energy management for relevant staff, navigation of the Canadian network of grants, incentives and support for these types
of projects, as well as the opportunity for collaboration between municipalities. With a strong value- proposition, it is more likely that
municipalities will stay engaged and make real progress. In addition, a strong value proposition can allow program management to
make more firm requirements on engagement (e.g. listings of standing committees, reporting, etc.) that will increase program success.
A more complex performance metric has the tendency to cloud real progress and serves as a barrier to comprehension and
engagement. The simpler the progress tools, the higher the chance that executives will truly understand the process, and dedicate
resources to achieving its aims. What is the real goal of the program? Is it to reach 20 ekWh/ square foot, or to instill a cultural of
continuous energy improvement within Canadian municipalities?
Process for tackling the reduction – this is a can of worms with competing methodologies (ESCO/ReCx/controls firms etc etc). You’ve
obviously got one template in place, which of course is a good one in terms of the right process, and by the sound of it a free tool to get
them started on benchmarking/end use breakdowns. However you may want to think about the ‘resources’ part that comes next. We
wrestled with this with the Race to Reduce working group about what to recommend in terms of the services out there, but in the end
the market seems to be resolving it anyway. Maybe case studies that use a variety of methodologies to tackle energy would negate this
as an issue.
All adjustments should be done regarding IPMVP (International Performance Measurement and Verification Protocol)
To assure the calculation quality, adjustment and savings should follow IPMVP (International Performance Measurement and Verification
Protocol), For each building, an option C approach should be considered
The reference period should be the year before the challenge start. (see IPMVP option C)
Consumption of these equipments should be metering, not predicted. (see IPMVP)
It may be quite difficult to obtain accurate data using a sub-metering approach here. Is there a possibility of using average values here?
An additional consequence of excluding these types of spaces may be that opportunities are not pursued within these spaces, which
could be a tremendous lost opportunity.
climate variation from year to year OR from a geographic place to another ? It's unclear.

P 13 (5.1.1)

The Town Hall Challenge will monitor and report (anonymously) on actual savings achieved by
participants using the calendar year 2010 reference period. The normalization protocol for 20
by '15 is consistent with IPMVP. The sub-metering vs good practice allowance is an important
Appendix C, 3.a. issue. Where loads are predictable such as a parking garage (see commentary above), the
Town Hall Challenge will use a good practice allowance, irrespective of how much energy the
Appendix C, 3.c. garage actually uses. Unpredictable loads such as data centres, for which we are not yet able
to produce reliable good practice standards, have to be submetered if a normalization
adjustment is to be made.
Appendix C 3d

P 13 (5.1.1)

Presumably, some type of climate normalization may have to occur for this type of space as well.

Appendix C 3c iiiii

Is Ottawa 2010 a representative year for normalizing weather-sensitive energy use?

Appendix B,
Notes:

The reference year for "20" is Ottawa, calendar year 2010 degree-days. A table of the
Appendix C, 3.a. equivalent weather normalized number for representative cities across Canada has been
added to Appendix C. Ottawa 2010 HDD = 3,979 (95% of 6-year average); CDD = 343 (114% of
average) 2005-12. With a steadily warming climate the 6-year average is preferred over the 30It is important to have these seasonal loads well-defined. It may be wise to provide the municipality with a revised gross target for their
Appendix C 3a. year. Weather normalization is applied only to the weather-sensitive heating and cooling
location (i.e. a de-normalized local target that accounts for climate-specific factors). Climate adjusting an ever changing fraction of
components of the energy target.
building energy use could be quite difficult here.
Why 2010 ? it's not representative. Ottawa in 2010 had 4067 HDD, from 1970 to 2000 it's an average of 4500 HDD.

Why normalized weather data on one unique city ? For each city, data should be normalized on their local climates normal data, not on
Ottawa. – see pdf

P5

The approach of a same target for everyone could be a good thing from a general point of view, but could be discouraging for a city in a
cold climate. The present document doesn’t specify clearly if a city in a colder climate than Ottawa would have the same amount of
effort to produce in order to reach the propose target.
Has the target been tested for other canadian climate ? Maybe the goal would be hard to reach in colder climates.
If the weather normalization is done using Ottawa as a reference, does this not treat moderate climates like Vancouver and Lower
Mainland buildings at a disadvantage? My thought is that the construction standards vary regionally and especially in the BC Lower
Mainland, which has far fewer heating and cooling degree days than the remainder of the country. If this is not the case then a short
explanation clarifying this point would be helpful.
Ottawa weather normalization. I am a little unsure of this piece. A quick review of course shows significant variation in Heating Degree
Days across the country,some of which…+24% Winnipeg, -13% Toronto, -37% Vancouver. I am guessing that if you weight the gross
floor areas of buildings with the relevant HDD with respect to Ottawa that maybe it averages out, but this seems like a gimme to
Vancouver…. You then go on to talk about using Energy Star as per the Race to Reduce as the analysis methodology. Won’t it
automatically net out weather specific to the location? I expect you already have an answer to this but maybe the methodology needs
reinforcing on paper.

The "same target for all" approach, with adjustments for weather differences across the
country, is considered "fair." Colder climates may do a bit better because of more rigorous local
construction standards and building codes. In reality any construction difference is only part of
the thermal energy use, and "20" is considered attainable in all climatic regions of Canada,
irrespective of building age.
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Please direct any questions or comments to:
Bernie McIntyre
Manager, Community Transformation Programs
Toronto and Region Conservation Authority (TRCA)
T: 416-661-6600 Ext. 5326
F: 416-667-6278
E: BMcIntyre@trca.on.ca

www.trca.on.ca/townhall

