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Executive Summary
The purpose of this report is to detail Milestone 5 of the Partners for Climate Protection
Program for the municipality and community of Sackville, New Brunswick.
EOS Eco-Energy received funding from the New Brunswick Environmental Trust Fund to
coordinate Milestone 5 of the Partners for Climate Protection (PCP) program. The PCP program
is designed to help municipalities reduce emissions and act on climate change. It is managed
and provided by the Federation for Canadian Municipalities (FCM) and ICLEI (International
Council for Local Environment Initiatives, Local Governments for Sustainability Canada). The
FCM estimates that municipal governments directly or indirectly influence about 44% of
greenhouse gas emissions in Canada. The PCP Milestone Program has five steps, four of which
have already been completed in Sackville, for both the corporate and community sectors.
Milestone 5 provides municipalities with the opportunity to assess progress towards their set
emission reduction goals (Milestone Two), take a look at their local action plan (Milestone
Three) as well as an opportunity to highlight achievements, assess best practices, and provide
direction for greenhouse gas (GHG) mitigation actions in the future. Milestone 5 is comprised of
an updated GHG emissions inventory, documented results and a stakeholder engagement
report. GHG emissions were quantified using the common unit of carbon dioxide equivalent.
The PCP Tool and National Energy Use Database were used to calculate emissions from the
corporate and community sector.
During the winter of 2013-2014, the Sackville Town Council agreed to the goal of reducing
municipal emissions by 10% from 2011 levels, by the year 2021. The 2018 emissions inventory
showed that overall emissions for the Town of Sackville have been reduced by 25%. The goal
has been surpassed 3 years early and by 15% more than planned. EOS would like to
congratulate the Town of Sackville for their efforts and recommends that they begin the PCP
process again during the next year or two, to ensure that the progress made during the first
round of the PCP program can be built on further and additional emissions reductions can be
achieved.
During the winter of 2013-2014, the Sackville community also agreed to the goal of reducing
community emissions by 10% from 2011, by the year 2021. The 2018 emissions inventory
shows that emissions from the residential, commercial and transportation sectors have been
reduced by an average of 28%. This surpassed their goal by 18%, 3 years early. Data from solid
waste was not conclusive, and so efforts to obtain better data in the future, and a waste audit,
are recommended.
In conclusion, these emission inventories should be completed on a more regular basis in the
future. More/better solid waste data is needed, for both the municipality and community. EOS
recommends that the Town of Sackville apply to the Green Municipal Fund in order to help
finance projects/programs that can help community members reduce emissions as well as
continue to set a good example to its residents in terms of being proactive on climate change.

Introduction
EOS Eco-Energy received funding from the New Brunswick Environmental Trust Fund to
coordinate Milestone 5 of the Partners for Climate Protection (PCP) program. The PCP program
is designed to help municipalities reduce emissions and act on climate change. It is managed
and provided by the Federation for Canadian Municipalities (FCM) and ICLEI (International
Council for Local Environment Initiatives, Local Governments for Sustainability Canada). The
FCM estimates that municipal governments directly or indirectly influence about 44% of
greenhouse gas emissions in Canada. The PCP Milestone Program has five steps, four of which
have already been completed in Sackville, for both the corporate and community sectors.
Reducing GHG emissions will help slow climate change and reduce associated impacts over
time. Greenhouse gasses, such as carbon dioxide and methane, trap heat from the sun,
between the earth and the upper atmospheric layers, like an invisible blanket. This is called the
greenhouse effect.
Figure 1: Global Atmospheric Concentrations of Carbon Dioxide Over Time

Since the beginning of the Industrial Revolution, human activities (like burning fossil fuels) have
increased the amount of these gases in our atmosphere, trapping more heat between the earth
and upper atmosphere, which increases average global temperatures. This contributes to
human-caused climate change.
Milestone 5 provides municipalities with the opportunity to assess progress towards their set
emission reduction goals (Milestone Two), take a look at their local action plan (Milestone
Three) as well as an opportunity to highlight achievements, assess best practices, and provide
direction for greenhouse gas (GHG) mitigation actions in the future. Milestone 5 is comprised of
an updated GHG emissions inventory, documented results and a stakeholder engagement
report.

Methodology
Carbon dioxide is the most abundant of the greenhouse gases created by humans so it can be
useful to convert all types of greenhouse gases into their equivalent in carbon dioxide.
Greenhouse gases can be expressed as a common unit of carbon dioxide equivalent (CO2e). This
is done by using the global warming potential of each greenhouse gas. Global warming
potential is how much energy, 1 ton of emissions, will absorb over a period of time. For
example, 1 tonne of methane (CH4), will absorb the same amount of energy as 21 tonnes of
carbon dioxide, over the same period of time. Therefore, 1 tonne CH4 = 21 tonnes CO2e.
This GHG emission inventory, includes carbon dioxide, methane and nitrous oxide, all expressed
as units of carbon dioxide equivalent. Emissions from synthetic gases [perfluorocarbons (PFCs),
hydrofluorocarbons (HFCs), sulphur hexafluoride (SF6) and nitrogen trifluoride (NF3)], were not
included, as these gases are mostly released during various industrial/manufacturing processes,
which are not present in Sackville. As well, they represented less than 2% of Canada’s total
emissions in 2017.
For the corporate emissions inventory, all data related to energy consumption (electricity, as
well as natural gas, propane, fuel oil, gasoline and diesel) use was obtained from the Town of
Sackville records. Emission calculations were done using the PCP Milestone Tool
(https://pcptool.ca).

For the community emissions inventory, electricity consumption data was provided by New
Brunswick Power. NB Power produces more than 88% of the electricity needed in the province
of New Brunswick. Natural gas data was provided by Liberty Utilities (formerly Enbridge Gas
New Brunswick). Liberty Utilities delivers natural gas to 12,000+ customers in 12 communities
in southern New Brunswick. Energy consumption data for fuel oil, and propane was estimated,
using various Natural Resources Canada databases and Statistics Canada. The online PCP
Milestone Tool was used to calculate emissions produced from electricity consumption, natural
gas, gasoline, and diesel usage, as well as emissions from solid waste. Fuel oil and propane
emissions were calculated manually. For transportation data, the vehicle kilometers travelled
(VKT) model was used.

Emissions produced from electricity use are known are indirect emissions, because they are not
emitted from the location where the energy is being used. For this reason, they are often not
included in emission inventories for municipalities. In this emissions inventory, they are
included because it is important to be accountable for emissions, even if they are produced far
away.
Emissions produced from burning wood are not included in this inventory. This is because
burning wood is perceived to be carbon neutral, because the carbon dioxide that is released
when wood burns, is the carbon dioxide that the tree stored during its life.
It is important to note that methodologies used during this emission inventory, are potentially
different from what was done during the baseline inventory 2011 because details about the
original inventory’s methodology are not complete. For example, a document called the
Sackville Inventory Quantification Support Spreadsheet could not be located. The exact
methods, assumptions , units, and emission factors used were difficult to track down, because
of the number of years (7) that had passed between inventories and the fact that the staff,
students and volunteers who compiled the first inventory, are no longer involved with the
current inventory. This is a common challenge, faced by many PCP members, and can be
overcome by doing subsequent inventories, and clearly documenting all methodology as
maintaining consistency between inventory years is crucial for tracking more accurate change.
See Appendices A and B for the full methodology and Appendix C for the emissions coefficients
used to estimate this 2018 inventory.

Corporate Emissions Inventory Results
During the winter of 2013-2014, the Sackville Town Council agreed to the goal of reducing
municipal emissions by 10% from 2011 levels, by the year 2021.
The completed emissions inventory for the Town of Sackville 2018 operations, shows that
overall corporate emissions have been reduced by 31%. The goal has been surpassed 3 years
early and by 21% more than planned.
Figure 2: Changes in the Town of Sackville GHG Emissions (2011 – 2018)
Corporate GHG Emissions (tonnes CO2e)
Sector

2011

2018

Change Relative to
Baseline (2011)

Buildings

951

651

-32%

Vehicle Fleet

270

279

3%

Streetlights

225

124

-45%

Water and Sewage

414

237

-43%

Corporate Waste*

-

-

-

1860

1291

-31%

TOTAL

*Waste collected from municipal buildings is not separated from waste collected from the surrounding
community, therefore, this data was not available.

Figure 3: Town of Sackville Total GHGs produced (2011, 2018, Goal)
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The total number of emissions produced by the Town of Sackville in 2011 was 1860 tonnes of
CO2e. The Town of Sackville emitted 1290 tonnes of GHG emissions in 2018 and the goal was to
reduce emissions by 10% by 2021, or put another way, only produce 1674 tonnes of CO2e.
Figure 4: Town of Sackville 2018 Emissions
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Town of Sackville buildings were responsible for 50% of emissions, producing 651 tonnes of
GHG emissions. The Municipal Fleet was responsible for 22% of emissions, producing 279
tonnes of emissions. Streetlights made up 10% of emissions, with 124 tonnes, and Water and
Waste-Water Facilities were responsible for 18% of emissions, producing 237 tonnes of CO2e
emissions.
Figure 5: Breakdown of Emissions by sector/category (2011, 2018)
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Buildings
Nine municipal buildings were accounted for in this Inventory, plus several smaller municipal
park buildings. Energy usage from municipal park buildings was which have been amalgamated,
because each one consumes very small amounts of energy, comparatively.
Figure 6: GHG Emissions produced by Town of Sackville Buildings 2018
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All buildings consume electricity, and two also consume natural gas. Propane is burned by the
Zamboni as well as the arena canteen, and Town Hall has a backup diesel generator. The total
number of emissions from Town of Sackville buildings in 2018 was 651 tonnes of CO2e,
representing just over 50% of total emissions.

Fleet
Data on the municipal fleet was provided by the Town of Sackville in the form of a spreadsheet.
This included information about vehicles from all five municipal departments: Public Works,
Utility, By-Law, Parks and Recreation, as well as the Fire Department.
Figure 7: Municipal Fleet Emissions by Department.

Municipal Fleet Emissions by Department
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Initially, it appears that emissions have increased, however, in 2011, all vehicles were assumed
to be burning gasoline, whereas in 2018, diesel and gasoline consumption were accounted for.
So, this is a potential source of error.

Figure 8: 2018 Municipal Fleet Emissions by Fuel Type
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Emissions from the municipal fleet were calculated to be 279 tonnes of CO2e. This represents
nearly 22% of corporate or municipal sector emissions.

Streetlights
Part of the reduction of emissions is due to a change in streetlight bulbs, from HPS (high
pressure sodium) bulbs to LEDs (light emitting diodes). This endeavor was led by NB Power
through their LED Streetlight Replacement Program, which started in 2013. The reasoning for
this program was that LED bulbs use much less energy than their HPS counterparts and that LED
technology is more reliable and expected to last much longer, therefore making the choice
economical as well. The total emissions produced by all street, traffic and area lighting in
Sackville was calculated to be 124 tonnes of CO2e. This makes up nearly 10% of corporate sector
emissions.

Water and Wastewater Facilities
Figure 9: Sackville Water and Wastewater Facilities Emissions
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Figure 9 compares emissions from several water and wastewater facilities, between 2011 and
2018, that have the highest emissions.
Total emissions emitted from electricity consumption of the water and wastewater facilities
was calculated to be 237 tonnes of CO2e. This represents just over 18% of corporate sector
emissions.

Summary and Recommendations
Overall corporate emissions were reduced 25% below 2011 levels, far exceeding the target of a
10% reduction. Despite this impressive achievement, there is still room for further
improvement.
EOS Eco-Energy recommends that the Town of Sackville begin the PCP process again during the
next year or two, to ensure that the progress made during the first round of the PCP program
can be built on further and additional emissions reductions can be achieved. EOS recommends
finding ways to reduce energy consumption and explore alternative power sources such as
solar energy. EOS also recommends reducing emissions from the municipal fleet by adding
electric vehicles over time and investing in a level three super charger. Additional emissions
reduction could be achieved by powering various municipal buildings with solar power (Bill

Johnstone Park Field House, Library, Visitor Information Centre, town hall, etc.) and installing
green roofs. A waste audit for the Town of Sackville is highly recommended because of the lack
of data on solid waste generated by the Town of Sackville.

Community Emissions Inventory Results
During the winter of 2013-2014 EOS Eco-Energy worked with the Town of Sackville and
coordinated community events to obtain feedback on possible reduction targets. It was agreed
and later approved by Sackville Town Council that the community would work to reduce
emissions by 10% below 2011 levels by 2021.
Figure 10: Sackville community emissions in 2011 and in 2018.
Community GHG Emissions (tonnes CO2e)
Sector

2011

2018

Change Relative to
Baseline (2011)

Residential

22035

15882

-28%

Commercial

26644

17582

-34%

Industrial

4093

-

-

Transportation

20481

18678

-9%

Solid Waste

1566

964

*

TOTAL

76830

56952

-28%

*Residential waste actually increased by an estimated 47% but data is missing for commercial, and construction
demolition waste in 2018, so total numbers cannot be accurately compared.

Disregarding solid waste and industrial emissions, there has been an overall reduction in
emissions for the residential, commercial and transportation sectors by an estimated 28%.
Figure 11: Emissions from Community Sources

Residential
The total value of emissions produced by the residential sector in Sackville has been estimated
to be 16,965 tonnes of CO2e for 2018. This represents 31.5% percent of the community sector
emissions. See Figure 10 below.
Figure 12: Residential Energy Use and GHG Emissions

Residential Emission Breakdown
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Commercial/Institutional
The total value of emissions produced by the commercial/institutional sector in Sackville has
been calculated to be 18,327 tonnes of CO2e for 2018. This represents 32.1% percent of the
community sector emissions. See Figure 13 below.
Figure 13: Commercial and Institutional Energy Use and GHG Emissions
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Industrial
Although industrial emissions were accounted for in 2011, methodology unknown, electricity
consumption data for 2018 was not available from NB Power, either because they have no
industrial customers in Sackville or because the data is proprietary. This lack of electricity data
meant that it was impossible to estimate the remaining emissions from other sources.

Transportation
For the Sackville transportation sector, only personal vehicles were accounted for, including
cars and light trucks. A light truck is categorized as a personal vehicle that is not a car.
In 2011, the Vehicle Kilometers Travelled Model was used to estimate emissions from the
transportation sector. This was also done in 2018, however because the equations used and
data from 2011 were not available, the methodology was not guaranteed to be the same and
best estimates have been employed. The model uses the number of households in a
community, the average number of vehicles per households in Canada and the average
distance travelled by a vehicle per year.
Figure 14 and 15: Community Transportation Emissions
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The total value of emissions produced by the transportation sector in Sackville is estimated at
18,678 tonnes of CO2e. The transportation sector represents 34.7% of community sector
emissions. See figures 12 and 13 below.

Solid Waste

The data shown below (Figures 14 and 15) was provided by Eco360 (Southeast Regional Service
Commission) and represents residential waste for a total of 1,841 tonnes. However, no data is
available from Eco360 to show the amount of solid waste produced by construction demolition
or institutional/commercial/industrial activities in 2018. Therefore, this is an incomplete
representation of the amount of solid waste produced by the Sackville community and should
not be seen as a reduction in solid waste.
Figure 16: Solid Waste Comparison Between 2011 and 2018

Figure 17: Solid Waste in Sackville, 2011 and 2018
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Figure 18: Residential Waste Solid Waste Components
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Figure 19: Sackville 2018 Residential Solid Waste Breakdown
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Summary and Recommendations
EOS Eco-Energy recommends that the community of Sackville begin the PCP Milestone process
again during the next year or two, to ensure that the progress made during the first round of
the PCP program can be built on and additional emissions reductions can be achieved. EOS
recommends finding ways to reduce energy consumption through draft-proofing work parties,
energy retrofits, and water conservation. EOS also recommends solar for schools, green roofs,
solar powered homes and businesses, as well as community-owned solar power systems. A
community waste audit would be helpful in order to understand how much waste the
community of Sackville is producing. Especially because data was missing from 2018. EOS
recommends working with Eco360 and Miller Waste to come up with a solution.

Stakeholder Engagement Report

EOS staff gave a presentation to the Town of Sackville council over Zoom during a
special meeting in December of 2020. EOS had given a presentation to Town of
Sackville staff back in November of 2020. The presentation gave a summary of the
emission inventory results, comparing emissions from 2011 and 2018. The Town
confirmed that they were interested in continuing the PCP Milestone process
under the guidance of EOS Eco-Energy.
EOS staff also gave a presentation to the general public during Climate Change
Week that highlighted the results of Milestone 5.

Conclusion
In conclusion, these emission inventories should be completed on a more regular basis in the
future. More/better solid waste data is needed, for both the municipality and community.
EOS recommends that the Town of Sackville apply to the Green Municipal Fund in order to help
finance projects/programs that can help community members reduce emissions as well as
continue to set a good example to its residents in terms of being proactive on climate change.

Abbreviations/Definitions/Glossary
BAU - Business-as-Usual Scenario
CH4 – methane
CO2 – Carbon Dioxide
CO2e – carbon dioxide equivalent
FCM – Federation for Canadian Municipalities
GHGs – Greenhouse Gases
HPS – high pressure sodium
ICI – Institutional/Commercial/Industrial
ICLEI – Local Governments for Sustainability
LED – light emitting diode
PCP – Partners for Climate Protection
t – tonne (1 tonne = 1000 kilograms)

Appendices
Appendix A: Corporate Emission Inventory Methodology
Activity Sector

Data Source

Notes

Buildings

Electricity: Real consumption data
was obtained from Town of
Sackville’s NB Power bills.
Natural Gas: Real consumption
data was obtained from the Town
of Sackville’s Enbridge bills.
Propane: Real consumption data
was obtained from the Town of
Sackville’s Propane Rainville and
Irving Energy bills.
Diesel: Real consumption data was
obtained from the Town of
Sackville’s Irving Energy bills.

Data was entered into the
PCP Milestone Tool and
emissions were given.

Water and Wastewater
Facilities

Electricity: Real consumption data
was obtained from Town of
Sackville NB Power bills from 2018.

Fleet

Fuel: The Town of Sackville
provided a spreadsheet with fuel
purchases, differentiated by
municipal departments.

After a second request, the
financial department
separated the purchases by
fuel type; diesel and
gasoline.

Streetlights

Electricity: Data was obtained
from a Town of Sackville NB Power
bill.

The bill from November
2018 was used and then
multiplied by a factor of 12.

Solid Waste

Data not available.

Waste collected from
municipal buildings is not
separated from community
waste/ kept track of/the
amount is not recorded, as
it is mixed in with
residential/commercial
waste

Appendix B: Community Emission Inventory Methodology
Activity Sector

Data Source

Notes

Residential and
Commercial Energy
Consumption

Electricity: real consumption data
was obtained from NB Power.
Natural Gas: real consumption
data was obtained from Liberty
Utilities (formerly Enbridge Gas)
Heating oil, propane and light fuel
oil: Estimated using NRCan’s,
National Use Energy Database and
the 2016 Census

Where real consumption
data was available, the PCP
Tool was used to determine
emissions.

The 2016 Census was used for the
number of households in each
community.
The National Energy Database,
Transportation, New Brunswick
was used to determine the
average number of kilometers
travelled by each type of vehicle
per year.
The number of vehicles per
household was sourced from the
NB Department of Local
Government and Environment
Real data of residential waste
tonnage were provided by
Southeast eco360.

GHG emissions calculated
using emission factors for
light duty gasoline and
diesel vehicles.

Transportation

Solid Waste

Used household ratios and
emissions created by the
entire province of New
Brunswick, to estimate
numbers where there was
no real consumption data
available.

Commercial, industrial,
institutional, construction
demolition and other wood
waste data was not
available.

Appendix C: Emission Coefficients
kg – kilogram
CO2e – carbon dioxide equivalent
GJ - gigajoule
L – litre

Electricity
Gasoline
Diesel
Propane
Natural Gas
Light Fuel Oil

Emission Factors
0.29 kg CO2/kWh
2.29 kg CO2/L
2.66 kg CO2/L
60.84 kg CO2e/GJ
49.75kg CO2e/GJ
67.68 kg CO2e/GJ

Source
NB Power
Natural Resources Canada.
Auto$mart. 2014.
2014 B.C. Best Practices Methodology
for Quantifying GHG Emissions, pg. 12.
Ministry of Environment.

Links for more information:
Propane, natural gas and light fuel oil/diesel emission calculations:
https://www.toolkit.bc.ca/sites/default/files/2014_best_practices_methodology_for_quantifyi
ng_greenhouse_gas_emissions%20%281%29.pdf (2014) pg 12.
Gasoline and diesel emission calculations:
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/oee/pdf/transportation/fuel-efficienttechnologies/autosmart_factsheet_6_e.pdf (2014)
Canada Energy Regulator. Provincial and Territorial Energy Profiles – New Brunswick
https://www.cer-rec.gc.ca/nrg/ntgrtd/mrkt/nrgsstmprfls/nb-eng.html
2020 National Inventory Report – Part 3. Environment and Climate Change Canada. (to 2018)
2013 National Inventory Report – Part 3. Environment Canada. (to 2011)

