= McGill

GREENHOUSE GAS
INVENTORY

2017 REPORTING YEAR

AUGUST 2018

Prepared by Ali Rivers, Climate Officer (Office of Sustainability) and

Jerome Conraud, P. Eng., Energy Manager (Utilities & Energy Management)
Facilities Management & Ancillary Services



Table of Contents

EXECUTIVE SUMIMIGIY ottt 2
1. INETOAUCTION ettt st 3
A, Greenhouse Gas Reporting at MCGIll ... 3
B. Compliance with the Greenhouse Gas ProtoCOL ..., 4
C.  Description of the Organization ... 5
2. SCOPE OF tNE INVENTOINY oot 5
A RePOrING PO ..o 5
B.  Greenhouse Gases and Global Warming Potentials ........oceveceveceieeinnee, 5
C.  Change in Scope and MethOdOlOGY ... 6
D, OrganizatioNal BOUNGAIY ... sssssssessssssssans /
E. Operational BOUNGEIY ...t ssssssssssssssssssssnens 9
3. Calculation MetNOAOIOGY ..ttt 15
A PIOCESS FIOW oottt 15
B.  Data Sources and Calculation Methods ..., 16
C. EMISSION FACTOIS oot 18
D, KEY ASSUMPLIONS oottt 19
A RESUILS ettt 23
A, 2017 GHG EMISSIONS oottt 23
B. Comparison of Base Year and Current GHG EMISSIONS ....eeceeeeeeenneeee, 31
C.  Benchmarking GHG EMISSIONS ..o 33
D. International and Canadian CONEXT ..o 35

Appendix — Detailed MethOAOIOQY ... 39



Executive Summary

Scope

Reporting period: January 1 — December 31, 2017

Consolidation approach: operational control

Operational scope: material Scope 1 and 2 emissions; select Scope 3 emissions
Protocol: compiled following the guidance of the WBCSD/WRI GHG Protocol

Key Results

Total emissions for reporting year 2017 are 56,004 tonnes of CO, equivalent (tCO,e), reported
in Table 8. This represents a decrease of 4.8% compared to the updated 2015 inventory
(see below).

Scope 1 emissions — particularly natural gas consumption (58% of total emissions) — continue to
make up the majority of McGill University's emissions, contributing 64% overall.

Notably, emission reductions occurred across all three scopes compared to 2015. The most
significant reductions were associated with Scope 1 sources such as natural gas (-2,073 tCO.e) and
heating oil (-326 tCO,e); we also realized Scope 3 emission reductions in natural gas (-184 tCO,e).
Reductions in steam and hot water consumption produced Scope 2 emissions savings of
29351CO,e and 88 tCO.e. Fluctuations in directly financed air travel accounted for reductions of 136
tCO,e in Scope 3 emissions.

Emissions increased for some activities. For example, Scope 1 livestock emissions increased due to
an increase in headcount (+50 tCO.e) and Scope 3 emissions from commuting increased as a result
of growth in our student and staff populations (+220 tCO.e). See Table 10 for a detailed data

and emissions comparison between 2015 and 2017.

Emissions are re-calculated for reporting year 2015. We did this so that we could update our
methodology and expand the scope of our inventory to include additional emission sources,
specifically leased properties, jointly managed properties and smaller research stations. Total
emissions for reporting year 2015 are now 58,819 tCO,e, an increase of 4,75/ tCO,e from the
previous 2015 total (54,062 tCO e).

Avoided emissions from waste management and from refrigerants governed by the Montréal
Protocol are reported separately to adhere to the best practice guidance of the GHG Protocol.

Relevant key performance indicators were calculated for 2017. McGill's emissions per student
enrolment were 1.02 tCO,e/FTE student and emissions per gross area were 0.038 tCO_e/m?,
both of which have decreased since the 2015 inventory. A comparison of these and other metrics
against select Canadian and American research universities is provided in the report..



1. Introduction

A greenhouse gas (GHG) assessment, also known as a GHG inventory or a carbon footprint assessment, is a
quantified list of an organization's GHG emissions and sources within a chosen scope. It is a valuable and strategic
tool for understanding, managing and communicating climate change impacts resulting from an organization's
activities — specifically, greenhouse gas emissions.

A. Greenhouse Gas Reporting at McGill

Since 2014, McGill has conducted annual GHG assessments to inform and achieve a number of internal and
external targets related to sustainability efforts, emissions reductions initiatives, monitoring & reporting, and
compliance. In 2017, McGill launched the Vision 2020: Climate & Sustainability Action Plan, which —among other
ambitious goals — committed the University to achieving institutional carbon neutrality by 2040 and making
emissions reduction progress in a number of specific categories by 2020. The results of our annual GHG
assessments allow us to track and communicate progress against our short- and long-term emissions targets,
gauge the impact of implemented reduction initiatives, and identify further reduction opportunities for future action.
McGill's GHG emissions are also reported to the Board of Governors annually as one of three strategic key
performance indicators linked to sustainability progress.

Externally, data and emissions from our inventory are reported to a number of mandatory and voluntary reporting
programs. These include:

. Greenhouse Gas Reporting Program for GHGs: Run by Environment Canada at the federal level.
We report emissions from the downtown campus as required and voluntarily report emissions for
the Macdonald campus.

. National Pollutant Inventory Report for airborne contaminants excluding GHGs: Run by
Environment Canada and complementary to the above program. We report CO and NO, for the
downtown campus as required and report voluntarily on all other Part 4 substances (e.g. sulphur
dioxide, particulate matter, VOCs) for the downtown and Macdonald campuses.

. Inventaire québécois des émissions atmosphériques: This program includes both airborne
contaminants and GHGs, and is effectively the same as Environment Canada’s program but at the
provincial level. We report GHGs and Part 4 contaminants (see above) for downtown as required,
and voluntarily report these for Macdonald campus.

. Inventaire des sources fixes d'émissions atmosphériques: This municipal program is managed by
the Ville de Montreal and includes our downtown and Macdonald campuses. Reporting is therefore
mandatory and includes the volume of fossil fuels consumed at each campus.



. Relevé énergétique du réseau universitaire: This program, managed by the Ministere de
[Enseignement supérieur du Quebec is mandatory for all university-owned buildings and includes
all sources of energy used in those buildings.

. STARS: The Association for the Advancement of Sustainability in Higher Education’s Sustainability
Tracking, Assessment & Rating System is a voluntary self-reporting framework for colleges and
universities. McGill currently has a Gold rating, and committed to achieving Platinum by 2030.

B. Compliance with the Greenhouse Gas Protocol

This GHG inventory was compiled and written following the guidelines of the World Business Council for
Sustainable Development (WBCSD) and World Resources Institute’s (WRI) “Greenhouse Gas Protocol: A Corporate
Accounting and Reporting Standard” (2004). This standard, considered international best practice for organizational
GHG accounting, is articulated around the following principles:

. Relevance: McGill's GHG inventory appropriately reflects the emissions of the University and was
compiled in the spirit of serving decision-makers, both internal and external to McGill.

. Completeness: All material emission sources and activities within the chosen boundary are
accounted for and reported, and any exclusions are disclosed and justified.

. Consistency: Consistent methodologies are used for meaningful comparisons of emissions over
time. Changes to data, inventory boundary, methods, or any relevant factors is transparently
documented.

. Transparency: All relevant issues are addressed in a coherent manner based on a clear audit trail.

Any relevant assumptions are disclosed and appropriate references to the accounting and
calculation methodologies and data sources used are made.

. Accuracy: Quantification of GHG emissions is systematically neither over nor under actual
emissions and uncertainties have been reduced as far as practicable. The achieved level of
accuracy should enable decision-making with reasonable assurance as to the integrity of the
reported information.

McGill's 2017 GHG inventory was conducted using the location-based Scope 2 methodology detailed within the
GHG Protocol Scope 2 Guidance: An amendment to the GHG Protocol Corporate Standard.



C. Description of the Organization

McGill is one of Canada’s leading-edge research universities located in Montréal, Québec. The University was
founded in 1821 and has grown into a world-class research institution. McGill offers more than 300 academic
programs through 11 faculties and schools. Student enrollment for FY2017 was over 30,000 full-time equivalents
and the University employed more than 12,000 faculty and staff, part time and full time. As of February 2018, the
University's endowment was $1.634! billion and the budget for the financial year ending April 30, 2017 was $1.264
billion.?

McGill owns and operates over 200 buildings located on three main campuses on the island of Montreéal in

Quéebec: the Downtown Campus in downtown Montréal, the Macdonald Campus in Sainte-Anne-de-Bellevue, and
the Gault Nature Reserve in Mont-Saint-Hilaire. The University also owns and operates several research stations both
in Canada and abroad. The Bellairs Research Institute in Barbados is the largest such research station, but others
include the McGill Arctic Research Station (MARS) and the McGill Sub-Arctic Research Station (M-SARS).

2. Scope of the Inventory

A. Reporting Period

This assessment report details the scope, data and results from McGill University's GHG inventory for calendar year
2017, from January 1 — December 31, 2017.

Reasonable effort was made to include data specific to this period. In some cases, due to consumption and billing
periods, data delays, or timeframes for existing data tracking systems, data has been included for a different yearly
period. Over consecutive assessments, we ensure that all activity data is captured and included. Importantly, if
facilities or other assets are sold or relinquished, all activity data up to the date of transfer of ownership or retirement
is included in the inventory for which data is available.

B. Greenhouse Gases and Global Warming Potentials

As required by best practice in organizational GHG accounting and the chosen WBCSD/WRI GHG Protocol, all
seven Kyoto Protocol greenhouse gases have been included where applicable and material. Global warming
potentials (GWPs) are factors describing the radiative forcing impact of one unit of a specific greenhouse gas (e.g.
methane) relative to one unit of carbon dioxide. They are used in GHG accounting to convert individual greenhouse
gas emissions totals to a single standardized unit useful for comparison — carbon dioxide equivalent, or CO._e.

1 https://www.mcgill.ca/boardofgovernors/files/boardofgovernors/17._gd17-61_finance_committee_report_.pdf p. 24; market value
2 https://www.mcgill.ca/vpadmin/files/vpadmin/auditedfinancialstatementsyearendedapril_2017_2018-01-10_0.pdf p 2
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McGill applied 100-year GWPs without climate-carbon feedbacks to all emissions data in this inventory in order to
calculate total emissions in tonnes carbon dioxide equivalent (tCO.e). Global warming potential values were sourced
from the Intergovernmental Panel on Climate Change’s (IPCC) Fifth Assessment Report (AR5 2013), the most recent
IPCC report available at the time of assessment. The Kyoto Protocol GHGs (or categories of GHGs) and their respec-
tive GWPs are listed in the table below.

Chemical Formula 100-Year GWP

Carbon Dioxide CO, 1
Methane CH, 28
Nitrous oxide N,O 265
Hydrofluorocarbons (HFCs) Various Various
Perfluorocarbons (PFCs) Various Various
Nitrogen trifluoride NF, 16,100
Sulphur hexafluoride SF 23,500

6

Table 1 — Kyoto Protocol GHGs and GWPs, IPCC 2013

C. Change in Scope and Methodology

For the 2016 and 2017 inventories, which were conducted concurrently, a few significant expansions to the
organizational and operational boundaries occurred and several methodologies were updated. In line with best
practice accounting, the 2015 inventory was also updated to ensure consistency and comparability between these
inventories. We provide a brief summary of these updates below.



Organizational Boundary

McGill University chose to include a number of facilities that were previously excluded from the scope of the
inventory. For the most part, these facilities were previously excluded because they were considered to be
immaterial, weren't under our operational control, or details regarding ownership and control were unavailable. We
have now chosen to go beyond what is required per best practice by including a number of buildings over which
we do not have operational control in our Scope 3 emissions, and have also estimated data for a few

smaller research stations and facilities. Research facilities now included in the updated scope are the McGill Sub-
Arctic Research Station (M-SARS) and energy consumption from the CLUMEQ super-computer shared with the
Ecole de technologie supérieure (ETS). We have included office space at 1010 Sherbrooke and 680 Sherbrooke, the
Dentistry Clinic at 2001 McGill College, and a number of cottages and small residences rented out to non-student
individuals at Macdonald Campus and downtown. We have also revised operational control details for some shared
buildings to perceive full operational control, and have updated our share of energy consumption and resulting
emissions.

Operational Boundary

The same set of emission sources that was included in the original 2015 inventory is included for 2016 and 2017 as
well. We have adjusted the scope of certain energy sources — specifically distributed steam, hot water and chilled
water — to align with updated operational control details and with best practice. Lastly, we were able to acquire
fertilizer data for the Horticulture Centre and Lods Research Centre in addition to the Macdonald farm, and can now
provide a complete picture for this activity.

Methodology

We chose to update the global warming potentials (GWPs) applied in the 2016 and 2017 inventory to those detailed
in the IPCC's 5th Assessment Report. Per best practice, this required a re-calculation of emissions for our 2015
inventory as well, which was previously calculated using GWPs from the IPCC's 4th Assessment Report. At the same
time, several emission factors related to vehicles were updated for all three inventories.

D. Organizational Boundary

This inventory follows the “operational control” consolidation approach of the GHG Protocol. Under this approach,
McGillis required to account for 100% of the emissions from operations, facilities and sources over which it has
operational control and is not required to account for GHG emissions from operations in which it owns an interest
but over which it has no operational control.



We have chosen to include emissions from energy consumption in some buildings over which we do not have
operational control within our Scope 3 emissions, going beyond the requirements of the chosen Protocol.
Guidance from "Categorizing GHG Emissions Associated with Leased Assets: Appendix F to the GHG Protocol
Corporate Accounting and Reporting Standard” (2006) was used for decision-making on the scope of energy
emissions in these cases. The below section provides a summary of unique cases; for all solely owned buildings
with operational control, we have included relevant emissions as Scope 1 and 2.

. Buildings no longer under McGill ownership or control: Any such building is not included in the
scope of the inventory.

¢ Beatty Hall: Sold in 2016
¢ Saint Urbain 3626: Sold in 2016; electricity data included in the 2017 inventory for the
final months of electricity invoices (which were not available at the time of the 2016
inventory).
. Buildings owned by McGill with emphyteutic leases: Where McCill is a lessor and the lease is

emphyteutic, McGill does not have operational control and we have not included these emissions in
the inventory. For all other buildings not listed below where McGill is the lessor, we perceive that we
do have operational control and have included energy emissions as Scope 1 or 2.

O

McCord Museum, University 3605 — 3621, Redpath Street Properties: emissions not
included in inventory scope.

. Buildings co-owned or jointly managed: \We share, or previously shared, ownership or
administration of a couple buildings with other organizations.

O

The Neuro: McGill owns the building and shares administration with the MUHC. We
perceive operational control due to our current responsibility for the operations,
maintenance and upgrades to the building’s HVAC systems. All energy consumption
is therefore categorized Scope 1 or 2 as relevant.

Sherbrooke 688: Co-owned with Industrielle Alliance (I1A) up to July 31, 2017. From
January 1 - July 31, 2017, IA had full operational control and emissions from energy
consumption were included under Scope 3. From August 1, 2017, McGill took over
full ownership and operational control and energy emissions are now categorized as
Scope 1 and 2 as relevant..

Stewart Athletic Complex: McGill co-owns the building with John Abbott College.
We perceive operational control since we are responsible for the operation and
maintenance of the energy systems, so energy consumption is categorized as Scope
1 or 2 asrelevant



. Buildings where McGill is a lessee without operational control: For a number of locations, McGill
leases or shares space but does not have operational control. Specifically, in these instances, we are
unable to make any maodifications to the building or energy systems and are not responsible for the
operations or maintenance of these systems. Per Appendix F, a perceived lack of operational control
exists and relevant emissions are not Scope 1 or 2. We have categorized the relevant energy
emissions as Scope 3 and chosen to include these within the scope of our inventory.

¢ Aima Inc., Cote de Neiges 5858, de Maisonneuve West 4920, the ETS-CLUMEQ
computer, McGill College 2001, Peel 1555, Sherbrooke 550, Sherbrooke 680,
Sherbrooke 1010, UQAM Pavillion des Sciences, Villa Burland.

. Buildings where McGill is a lessee with operational control: Per Appendix F, we perceive full
operational control and have categorized energy consumption as Scope 1 or 2, as relevant.
o) Parc Avenue 3575.

E. Operational Boundary

Greenhouse gas emissions are broken down into three categories known as “scopes” that help delineate direct and
indirect emission sources and avoid double counting between organizations, particularly at the level of

national reporting. The WBCSD/WRI GHG Protocol requires the inclusion of all material Scope 1 and Scope 2
emissions because an organization has the most ownership and control over these activities. Scope 3 emission
sources are optional under this Protocol, though best practice encourages organizations to include Scope 3
emissions sources that are critical to their business activities.

. Scope 1 emissions: direct emissions from sources owned or controlled by McGill

. Scope 2 emissions: energy indirect emissions from the consumption of purchased grid electricity
and other similarly distributed energy types such as steam, hot water and chilled water

. Scope 3 emissions: other indirect emissions

Typically, the decision to include Scope 3 emission sources is based on a value chain analysis to determine their
relevance and materiality. Relevant emissions are defined by McGill as: large, or believed to be so, relative to Scope 1
and 2 emissions; contributing to McGill's emissions and climate risk exposure; deemed critical by key stakeholders;
and showing potential for reduction through measures that could be undertaken by McGill. As such, McGill's GHG
inventory includes:



Scope 1 emissions: All Scope 1 emissions within the organizational boundaries defined above with
the exception of process gases generated by chemicals used for, and by-products generated by,
research experiments. The reason for this exclusion is threefold:

¢ Though McGill has a central chemical inventory management system, itisn't
consistently used by the research community and data is therefore incomplete
o} Due to the extremely diverse nature of research happening on campus, it is virtually

impossible to account for all the types of by-products generated during these
experiments

o} Greenhouse gas emissions generated by experiments are deemed minimal with
respect to total institutional Scope 1 and Scope 2 emissions

Scope 2 emissions: All Scope 2 emissions within the organizational boundaries defined above.

Scope 3 emissions: Scope 3 emissions deemed to be relevant as defined above. For the moment,
the inclusion of relevant scope 3 emission sources has been decided in conjunction with key
stakeholders based on activities that are believed to have the highest greenhouse gas impact and
that are most relevant to the University’'s mission.

o) As such, the following activities and resulting Scope 3 emissions are included in the
CY2017 inventory:
. Electricity, natural gas and heating oil consumption for the Scope 3
cases outlined in section D above
. Student, faculty and staff commuting
. Directly-financed University-related air travel
. Travel by the University's sport teams
. Travel by the Macdonald Shuttle bus
. Water supply & treatment
. Power transmission & distribution (T&D) losses occurring between
the production sites and McGill facilities
¢ In CY2017, the University worked with just under 10,000 suppliers and purchased

over $400 million worth of goods and services. Procurement Services estimates that
around 4,100 faculty and staff can make purchases. This makes a thorough analysis
of McGill's value chain quite challenging though itis on the roadmap of Procurement
Services for the years to come.
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Other emissions reported separately: Emissions from refrigerants not covered by the Kyoto

Protocol and avoided emissions from solid waste disposal are reported separately.
e No emission factor is readily available to calculate absolute emissions occurring from

the management of solid waste; however, tools allow for an estimate of greenhouse
gas reductions achieved by McGill through its waste management and diversion

program.
N,O NF
o, 2 ’ SFg
CH,4 HFCs PFCs
SCOPE 2 SCOPE 1 SCOPE 3
INDIRECT

INDIRECT DIRECT

Purchased electricity
Directly-i ir travel

Stationary combustion Power distribution losses

Insulati [\ Electricity &
CARBON SINKS nsulating gas Sport teams travel stationary combustion
. o
) a Refrigeration & air Commute ; o
) conditioning Macdonald ] Waste
Vehicle fleet ¢
Shuttle Water treatment & supply

Agricultural g
land* ik H

Woodlands* Livestock  Fertilizers

Figure 1 - Overview of Emissions Included in McGill's 2017 Inventory by Scope

* Agricultural land and woodlands can either be sources of emissions or carbon sinks
depending on land management practices.



The below table details the activities included in the CY2017 inventory. The "Exclusions” column of this table
focuses on exclusions within the identified activity; activities not included in the inventory scope are detailed in
Table 4 below.

On-site st§t|onary combustion 1 Natgral gas, None N/A
— large boilers heating oil
= . : Natural gas,
On-site sta_t|onary combustion 1 heating oil, None N/A
— small boilers
propane
On-site stationary combustion . No data available and
Diesel, natural | Small research o
— emergency power 1 . emissions deemed
gas stations -
generators minimal
1) Stand-alone
Eys_‘rg_wsgfrom some 1) Data unavailable
Uncontrolled leaks of Various uIiaings : 2) No inventory of A/C
) 1 . 2) A/C window units . .
refrigerants refrigerants . window units
3) Refrigerants not 3) Reported separatel
covered by Kyoto P P Y
Protocol
_Uncorjtrolled leaks of electrical 1 SF. None No data available
insulating gas
On-site combustion — mobile
equipment (grounds & 1 Diesel None N/A
landscaping)
McGill-owned fleet of vehicles 1 ;ZZE:‘”E' None N/A
Fertilizers 1 -- None N/A
Livestock 1 -- None N/A

Purchased electricity

2 Electricity

Small research

No data available and
emissions deemed

stations o
minimal
Purchased steam 2 Steam None N/A
Purchased hot and chilled 2 Water None N/A
water
Directly-financed air travel 3 -- None N/A
Commute to and
Commuting 3 -- from smaller No data available
campuses and
research stations
Main varsity teams Other teams travel very
Sport teams travel 3 -- y little & emissions are
only .
deemed minimal
Water supply & treatment 3 -- None N/A
Macdonald Shuttle 3 Diesel None N/A

Power distribution losses

3 Electricity

Small research
stations

No data available and
emissions deemed
minimal

Table 2 - List of Activities Included in Inventory
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Solid waste
(domestic waste,
hazardous waste,
and construction
waste)

Refrigerants not
regulated by the
Kyoto Protocol

Carbon sinks
(Morgan
Arboretum, Gault
Nature Reserve,
Macdonald
Campus Farm)

List of Activities Reported Separately

Activity Rationale for separate reporting Rationale for exclusion

Available tools don't quantify
absolute emissions — which
would require full life cycle
analysis of all waste streams.
Instead, this report evaluates
reductions in GHG emissions
achieved through McGill's waste
management.

Waste from No data available
small research

stations

As per the GHG Protocol standard. 1) Data unavailable
2) No inventory of

A/C units on campus

1) Stand-alone
systems from

some buildings

2) A/C window units

As per the GHG Protocol N/A N/A
standard. Note that this

information will be included in

future reports once ongoing

research to assess the carbon

sequestration potential of

McGill's forests and agricultural

land is completed.

Table 3 - List of Activities Reported Separately



Research experiments

Research animals

Directly-financed travel other
than air travel (e.q. train, bus, car
rentals and taxis, and trips by
personal vehicle)

Refrigerants, commuting, solid
waste, water supply and water
treatment for the Gault Nature
Reserve and the Bellairs
Research Institute

Data pertaining to smaller
offsite research stations

Carbon sinks (Morgan
Arboretum, Gault Nature
Reserve, Macdonald Campus
Farm)

List of Activities Excluded from the Inventory

Activity Rationale for exclusion from inventory reporting

1) Incomplete data as to types and amounts of chemicals purchased
2) Calculating and/or monitoring types and amounts of
experiment products and by-products unfeasible

1) Data on types of animals and headcount is classified and
unavailable

2) Given the types of research animals, direct emissions presumed
negligible compared to already-quantified Scope 1 and 2 emissions

Information currently unavailable

Amounts are negligible and data isn't readily available

Information unavailable and/or hard to collect; energy for certain
research stations has been included, such as the M-SARS location

No data. Fundamental research is underway to assess the carbon
sequestration and/or emissions potential from woodlands and agri-
cultural land. This information will be included in future reports.

Table 4 - List of Activities Excluded from Inventory
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3. Calculation Methodology

A. Process Flow

The figure below outlines the process flow of the different steps of the greenhouse gas reporting process.

Data sources Reporting frameworks and
in-house factors

Estimates from internal sources

Mnbm J" ""s
Asset inventories mummu
[+ 0]
[+ ]+ ]

Invoices Québec
Reports from suppliers I *I g:m Riscincis a MCGlll

Reports from internal sources

Data collection Compllatlon of
emission factors

Activity data Emission factors

Calculations &
compilation

GHG emissions database

GHG inventory report

Figure 2 — McGill's Greenhouse Gas Reporting Process
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B. Data Sources and Calculation Methods

The following table briefly outlines the calculation method used for each data source. Detailed calculation
methodologies are included in the appendices to this report. There are several acronyms used in the below table:

. FAMIS: McGill University's Facilities Management and Space System
. MDDELCC: Ministere du Développement durable, de 'Environnement et de la Lute contre les
changements climatiqgues du Québec
. NRCan: Natural Resources Canada
. UK BEIS: United Kingdom Department for Business, Energy and Industrial Strategy
. US EPA: United States Environmental Protection Agency
SCOPE 1
ivi Data source ' Source of
Generators, Invoices‘collected by Facilities Emission factor MDDELCC
Downtown Accounting
Generators, Inv0|cgs collected by Macdonald Emission factor MDDELCC
Macdonald Operations
Grounds, Inv0|ces‘collected by Facilities Emission factor MDDELCC
Downtown Accounting
Heating oil, Inv0|ces‘collected by Facilities Emission factor MDDELCC
Downtown Accounting
Heating ail, Inv0|cgs collected by Macdonald Emission factor MDDELCC
Macdonald Operations
Natural gas, Invoices collected by Utilities & Emission factor MDDELCC
Large boilers Energy Mgmt,
Natural gas, Invoices collected by Utilities & Emission factor MDDELCC
Small boilers Energy Mgmt,
Propane Icr;v0|cgs collected by Macdonald Emission factor MDDELCC
perations
. Estimate of production +
Purchased steam f;\ne;rer di;a ;ﬁfd by Utilities & generation efficiency MDDELCC
9y Mgmt. Emission factor method
) Report from Supervisor of
Vehicles & Grounds, Property and Maintenance based | Emission factor MDDELCC, NRCan
Macdonald .
on vehicle logs
Vehicles Report from fleet management
’ software from Parking and Emission factor MDDELCC, NRCan
Downtown . ‘
Transportation Services
Vehicles, List of assets from Risk ‘ Emission factor MDDELCC, NRCan
Research Management & Insurance unit
Fertilizers, Volumes and types spread
Macdonald, Lods and according to Chief Agronomy Emission factor US EPA
Horticulture Centre Technicians
Estimate of headcount and
Livestock manure management by Farm Emission factor NRCan
Manager
Refricerants. Downtown List of assets from Downtown Estimate of leak rate MDDELCC
9 ' Operations Emission factor method IPCC
Refrigerants. Macdonald List of assets from Macdonald Estimate of leak rate MDDELCC
9 ' Operations Emission factor method IPCC
Insulating gas List of assets from FAMIS Emission factor MDDELCC
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SCOPE 2

ivi Data source ' Source of
Annual report to the Ministry of NRCan
Electricity Higher Education compiled by Emission factor UNEP/DTU
Facilities Accounting
Electricity, Invoices compiled by SHHS Emission factor NRCan

other SHHS buildings

Facilities — Sustainability Intern

Activity

SCOPE 3

Data source Calculation method Source of
emission factor

Air travel, directly funded

Report from McGill's Travel
Helpdesk based on
reimbursement requests
Financial services

Emission factors

UK BEIS

Commuting

2011 McGill Transportation
Survey report (TRAM)

Survey results corrected to
student and employee
populations

In-house (McGill)

Solid waste: Composting,
Downtown

Reports from service supplier

Calculate reductions from
reference scenario

US EPA Warm Model

Solid waste: Composting,
Macdonald

Estimates from the Supervisor of
Property Maintenance

Calculate reductions from
reference scenario

US EPA Warm Model

Solid waste: Construction,
renovation and demolition
waste

Estimates from the Senior
Manager of Design Services

Calculate reductions from
reference scenario

US EPA Warm Model

Solid waste:

Domestic waste & recycling,

Downtown

Report from service supplier

Calculate reductions from
reference scenario

US EPA Warm Model

Solid waste:

Domestic waste & recycling,

Macdonald

Report from service supplier

Calculate reductions from
reference scenario

US EPA Warm Model

Hazardous waste

Annual report from Hazardous
Waste Management

Calculate reductions from
reference scenario

US EPA Warm Model

Macdonald Shuttle

Report from service provider

Emission factor

US EPA

Sport teams travel

Report from student project

Emission factor

UK BEIS; US EPA

Water
supply and treatment

Water audits from Utilities &
Energy Mgmt.

Emission factor

In-house (McGill)

Table 5 - Data Sources and Calculation Methods




C. Emission Factors

Emissions factors used in the calculation of GHG emissions are presented in the below table. Emission factors were
sourced from reputable third-party organizations, typically government reports, or have been developed in-house

specific to McGill's own systems.

Air travel - short, medium and 2017 Government GHG Conversion Factors for
UK BEIS . :
long haul (average class) Company Reporting, Air Travel
Electricity (Québec) NRCan ,D\l;t:_oenal Inventory Report 1990-2016, Part 3, Table
. Analysis of Grid Emission Factors for the Electricity
Electricity (Barbados) UNEP/DTU Sector in Caribbean Countries, Annex 4
. : Emissions Factors & AP 42, Compilation of Air
Fertilizers {various) US EPA Pollutant Emission Factors, Ch. 14.1
Diesel — stationary combustion MDDELCC | LRQ Q-2,r.15, Table 1-3, Diesel
Dicecl = moblle equipment. o | MpDELCC | LRQ -2, 1. 15, Table 27-1, Diesel vehicle
Diesel — mobile equipment, off- National Inventory Report 1990 - 2016, Part 2, Table
NRCan
road A6-12
Gasoline — mobile equipment MDDELCC | LRQ Q-2,r.15, Table 27-1, Gasoline vehicle
Propane — mobile equipment MDDELCC | LRQ Q-2, r.15, Table 27-1, Propane vehicle
Heating oil MDDELCC | LRQ Q-2,r. 15, Table 1-3, Light fuel oil, Institutional
Sulphur hexafluoride (SF6) MDDELCC | LRQ Q-2,r. 15, Schedule A1
Livestock (various) NRCan National Inventory Report 1990-2010, Annex 5
Natural gas — stationary MDDELCC | National Inventory Report 1990-2016, Part 2, Tables
combustion A6-142
Propane MDDELCC | LRQ Q-2,r.15, Table 1-3, Propane — All other uses
Refrigerants (various) MDDELCC | LRQ Q-2,r.15, Schedule A1
‘ GHG Emission Factors Hub. Center for Corporate
Intercity bus US EPA Climate Leadership, Table 8, bus
. GHG Emission Factors Hub. Center for Corporate
Taxi US EPA Climate Leadership, Table 8, passenger car
. : GHG Emission Factors Hub. Center for Corporate
Public transit US EPA Climate Leadership, Table 8, transit rail
Water suppl McGill Fall 2015 ENV-401 student project. Emission factors
uppYy | were calculated from information collected from the
, City of Montréal, City of Sainte-Anne-de-Bellevue, and
Water treatment McGil Montréal Wastewater Treatment Plant.

Table 6 - Emission Factors
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D. KeyAssumptions

Complete, primary data was used wherever possible. For certain emissions sources, data was either unavailable or

incomplete, and assumptions and modelling were necessary to conservatively estimate associated emissions.