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Le présent document est un plan de viabilité environnementale, voire la feuille de route du Collège
La Cité pour réduire significativement les coûts de consommation d’énergie et d’émissions de
carbone et améliorer sa performance globale en matière d’énergie et de carbone de ses
installations.
Élaboré par CDM Solutions d’énergie et Groupe Postérité, en collaboration avec le Service des
Ressources physiques de La Cité, ce plan présente les opportunités, l’analyse de rentabilité et le
plan d’action pour la mise en œuvre d’occasions de gestion du carbone, y compris les mesures
techniques, les pratiques d’exploitation et de maintenance, et des systèmes de gestion du carbone
au niveau de l’entreprise. L’élaboration du plan a tenu compte de la performance énergétique de
base, des audits énergétiques, des meilleures pratiques en matière de gestion du carbone et du
leadership du Collège La Cité.
Le plan fournit une feuille de route concrète et chronologique pour atteindre la neutralité carbone
à l’horizon 2030 au Collège La Cité et servira de cadre pour l’amélioration continue de la
performance énergétique et environnementale, ainsi que des objectifs à long terme en matière de
réduction des coûts et du carbone. Ce plan vise notamment à lutter contre les émissions de gaz à
effet de serre (GES) résultant des catégories Scope 1 et Scope 2. Le Scope 1 inclut les émissions
directes provenant de sources directes ou encore exploitées par l’organisation. Le Scope 2 inclut
les émissions indirectes résultant de l’achat et de la consommation d’énergie (par exemple, de
l’électricité). Les émissions du Scope 3 (autres GES indirects générés par les trajets quotidiens, les
déplacements, etc.) et des transports sont exclus du champ d’application de ce rapport.
Le plan peut également contribuer à la demande de financement du Programme de rénovation des
campus du gouvernement visant à réaliser des améliorations en matière d’efficacité énergétique
et de réduction des émissions de carbone. Le ministère de la Formation et des Collèges et
Universités (MFCU) a élaboré les lignes directrices du Plan de durabilité de l’environnement pour
les établissements d’enseignement postsecondaire qui ont été utilisées pour créer ce plan. Selon
les lignes directrices, un plan de durabilité environnemental devrait viser à identifier les problèmes
environnementaux et à fixer des priorités et des objectifs environnementaux globaux, à établir des
cibles et des indicateurs de performance clé, et à attribuer des responsabilités et des délais
d’action. Tous ces éléments sont présentés dans ce plan, y compris les stratégies pour la réduction
des émissions, la gestion de l’énergie et du carbone et l’éducation à la durabilité.

Le Plan de viabilité environnementale est disponible ci-dessous, en anglais.
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2 Introduction
This Environmental Sustainability Plan (the Plan) presents a roadmap for achieving deep energy, carbon
and cost reductions as well as for improving the overall energy and carbon performance of La Cité
College’s facilities.
Developed by CDM Energy Solutions and Posterity Group in collaboration with the Physical Resources
department of La Cité, this Plan presents the opportunities, business case and action plan for
implementing cost-effective carbon management opportunities including technical measures, operating
and maintenance (O&M) practices, and corporate-level carbon management systems. The development
of the Plan was informed by baseline energy performance, energy audits, best practices in carbon
management, and the leadership of the La Cité College.
The Plan provides an actionable and chronological roadmap for achieving carbon neutrality by 2030 at La
Cité College and will serve as a framework for achieving continual improvement of energy and
environmental performance as well as long-term cost and carbon reduction goals. The plan aims to tackle
greenhouse gas (GHG) emissions that result from Scope 1 and Scope 2 categories. Scope 1 includes direct
emissions that result from sources that are owned or operated by the organization. Scope 2 includes
indirect emissions that result from the purchase and consumption of energy (e.g. electricity). Scope 3
emissions (other indirect GHGs from commuting, travel, etc.) and transportation are excluded from the
scope of this report.
The Plan can also serve as an input to La Cité’s funding application to the government’s Greenhouse Gas
(GHG) Campus Retrofits Program (GGCRP) to perform energy-efficiency and carbon reduction upgrades.
The Ministry of Advanced Education and Skills Development (MAESD) developed the Environmental
Sustainability Plan Guidelines for Postsecondary Institutions that were used to create this Plan. According
to the guideline documents, an environmental sustainability plan should aim to identify environmental
issues and set priorities, set overarching environmental objectives, establish targets and key performance
indicators, and allocate responsibility and timeframes for action. All these items are presented in this Plan,
including strategies for emissions reduction, energy and carbon management, and sustainability
education.

2.1 Objectives and Scope
The key objectives of this Plan are to:


Identify and prioritize the implementation of each energy management opportunity towards
the goal of achieving carbon neutral GHG emissions by 2030;



Provide a continuous improvement framework and best management processes and
practices for achieving continuous improvement of energy and environmental performance;
and



Identify strategies and initiatives for communicating the plans and results of the carbon
neutral initiative including awareness campaigns, and outreach and engagement programs
for the students and faculty, and broader communities.

The scope of this Plan includes the two campuses of La Cité College in Ottawa. One campus is on Aviation
Parkway in Ottawa and consists of ten buildings (Pavilion A – Pavilion H, La Place, and Residence). The
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campus (excluding the Residence and La Place buildings) has an area of 54,834 square meters and
operates around 74 hours per week. The second campus, which consists of one building in Orleans, is
referred to in this plan as the Minto Campus. This facility has an area of 5,290 square meters operating
around 70 hours per week. The scope of carbon management opportunities considered in this Plan
include:


Energy retrofits;



Capital replacements and major renovations;



Renewable energy technologies;



Organizational and management practices;



Student, Staff, and Faculty Engagement and External Outreach; and



Funding resources.

The baseline energy study contained in this report does not include La Place and Residence buildings. La
Place is not fully completed and isn’t online yet, so no energy data is available. The Residence building is
not included as it is managed under separate utility accounts by a third party.

2.2 Methodology
This Plan was developed in close collaboration with, and under the guidance of the Physical Resources
department of La Cité college. The consulting team:


Identified La Cité’s energy, GHG and sustainability priorities and goals;



Assessed La Cité’s organizational practices through a stakeholder self-assessment
consultation;



Proposed achievable targets to move La Cité’s organizational practices towards industry best
practices;



Identified realistic measures and opportunities that can be taken to move La Cité towards
carbon neutrality by 2030 through energy audits and stakeholder meetings;



Evaluated the cost effectiveness of identified opportunities;



Developed an action plan which can be implemented sequentially towards achieving
sustainability goals; and



Developed a Carbon Management Policy that can be endorsed by the college’s management.

The rest of the Plan is organized in the following order:


Section 2 – Understanding Current Footprint and Practices discusses the baseline electricity,
gas, and water use and the status of organizational carbon practices.



Section 3 – Priorities and Opportunities presents initiatives that can be taken to improve
the status quo towards carbon mitigation.



Section 4 – Business Case presents the economic analysis of the identified opportunities and
initiatives.
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Section 5 – Action Plan proposes a plan, with timeline and responsibility for each action, that
will allow La Cité’s Ottawa campuses to achieve carbon neutrality by 2030.
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3 Understanding Current Footprint and Practices
This section presents the baseline energy and water use in the Aviation Parkway and Minto campuses of
La Cité as well as the associated costs and carbon footprint. It also describes La Cité’s current
organizational practices with respect to energy and carbon management.

3.1 Electricity, Natural Gas, and Water
Analysis results for electricity, natural gas, and water use presented in this section takes into consideration
the utility rate, baseline energy use, cost, GHG emissions, monthly energy use profiles and an energy
benchmarking comparison.

3.1.1 Utility Rates and GHG Factors
The utility rates used in this Plan for calculating energy costs and savings are:


Electricity: $0.14 per kWh and $8 per kW, based on Hydro Ottawa rates for 2018



Natural Gas: $0.30 per m3 based on estimated Enbridge rates for 2017



Water: $4.28 per m3 based on City of Ottawa rates for 2017

The following GHG factors1 were used to calculate the carbon footprint of energy sources:


Electricity: 43 grams CO2e/kWh



Natural Gas: 1,899 grams CO2e/m3

3.1.2 Electricity
Exhibit 1 shows the annual total electricity use in La Cité’s Aviation and Minto campuses2. La Cité uses
approximately 10.1 GWh of electricity every year, costing more than $1.7 million with a carbon footprint
of 435 tons of CO2e. Electricity use in the campuses is characterized by a relatively flat base load which
stays quite steady throughout the year.

1

GHG factors are based on terms of reference provided by the Ministry of Colleges and Skills Development
guidelines
2
The electricity use data for the Aviation campus is from April 2016 – Mar 2017, for the Minto campus it is from
April 2017 to Mar 2018.
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Exhibit 1 - Monthly electricity use profiles of La Cité campuses

Exhibit 2 shows the electricity price forecasts3 used to evaluate the future impact of energy efficiency and
GHG reduction projects. La Cité’s electricity bills are likely to increase for the next five to six years if statusquo consumption is assumed.
Exhibit 2 – Average annual energy price4 (Class B)

3

Forecast provided by En-Pro International Inc. is for Class B customers, whereas La Cite is a Class A customer. The
information is meant to be used to predict the general trend of electricity rates over the next decade.
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3.1.3 Natural Gas
As shown in Exhibit 3, La Cité’s Aviation and Minto Campuses use approximately 568,000 cubic meters of
natural gas every year, costing close to $170,000 and with a carbon footprint of 1,080 tons of CO2e; more
than twice the amount of emissions from electricity use. The consumption profile below shows the drastic
variance in monthly natural gas consumption, explained by its high weather-dependence and use in winter
space heating and ventilation.
Exhibit 3 – Natural gas use in La Cité campuses

3.1.4 Water
The total annual water consumption in La Cité’s Aviation Parkway and Minto campuses, shown in Exhibit
4, is approximately 25,000 cubic meters and costs almost $100,000.
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3.1.5 Costs, Energy Intensity, and Greenhouse Gas Emissions
La Cité’s annual energy use, energy use intensity, GHG emissions and total utility costs data was obtained
through various campus energy audits conducted by CDM Energy Solutions Inc. and is summarized in
Exhibit 5 below.

Exhibit 5 – Annual energy, intensity, GHGs and cost
Energy Use

Total

GHGs

Cost

(GJ)

Energy Use
intensity (MJ/m2)

(tCO2e)

($)

55,870

929

1,428

1,967,410

As evident in Exhibit 6 below, electricity comprises the largest share of total utility cost at 87% and
$1,719,825; followed by natural gas and water.
Exhibit 6 – La Cité’s utility costs breakdown

Using emission factors for electricity and natural gas use, as stated in Section 2.1.1, La Cité’s monthly
energy and GHG emissions profile was calculated and is presented in Exhibit 7 by fuel type. The total GHG
emissions are primarily driven by natural gas consumption, as Ontario’s electricity mix continues to
comprise primarily of non-emitting energy supply sources (e.g., nuclear, hydro, and wind).
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Exhibit 7 – Energy use and GHG emissions by fuel type

La Cité’s total energy use intensity (EUI), presented in Exhibit 8, was benchmarked against the Ontario
average and the Ontario Association of Architects (OAA) 2030 EUI targets for the “Education
(College/University-Campus level)” property type. La Cite’s EUI sits between these two benchmarks,
placing it in a position for continued improvement to meet energy and GHG targets. When compared with
other similarly sized colleges in Ontario as shown in Exhibit 9, La Cite ranks among the highest energy
users relative to its size.
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Exhibit 8 – La Cité’s energy intensity compared to current average and future target

Exhibit 9 – Comparison of La Cite’s EUI with other small colleges in Ontario
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3.2 Organizational Practices
Carbon and energy management is the continuous process of managing change in the behavioral,
organizational, and technical practices to reduce energy use and its carbon footprint. La Cité’s current
state of carbon management were assessed across eight equally weighted categories : Commitment,
Planning, Organization, Projects, Financing, Tracking, Communication, and Training.
Carbon and energy management practices are improved by following the Plan-Do-Check-Act principles of
the international ISO 50001 standard:


Plan. The Plan will document La Cité’s carbon management objectives and the actions that
will be defined to improve its energy use and footprint.



Do. La Cité will be able to use the Plan as a roadmap to undertake actions and achieve its
desired objectives.



Check. Performance indicators linked to each action will allow La Cité to readily measure
whether change is successful.



Act. La Cité will need to commit to continually assess progress towards the Plan by revisiting
its contents and making revisions as needed.
Exhibit 10 – The eight carbon management practice categories
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Each of the eight carbon management practice categories can be divided into five practice levels: 1 is the lowest
score and means there are is plenty of room for improvement, while a score of 5 means that the college’s
operations are aligned with best practices.
Going up the levels, and ideally keeping a level profile across all eight categories, will ensure that La Cité
optimizes the way it manages carbon.
Based on a self-assessment, La Cité’s current state of carbon management practices is presented in Erreur !
Source du renvoi introuvable.. Additional notes are provided for each practice category.
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4 Priorities and Opportunities
This section identifies several carbon management, renewable energy, and corporate-level initiatives that
can be considered by La Cité to achieve its sustainability goals. The following actions were taken to identify
the opportunities:


An assessment of baseline carbon management processes and practices was carried out to
benchmark current practices (presented in Section 2);



Secondary research was performed to identify strategies and best practices for corporatelevel initiatives such as outreach and engagement programs, especially in other higher
education institutions in Ontario;



Energy audits results informed the development of retrofit measures planned for
implementation in the near team (2018 to 2022). The college’s equipment audit- completed
by VFA (a 3rd party assessment team and asset management software)- were also reviewed
and considered;



A pre-feasibility assessment was performed for several measures that can be considered in
the 2023 to 2030 timeframe (e.g., building envelope and on-site renewable energy); and



The consulting team had several discussions with the Physical Resources department to
ensure alignment with certain aspects of the college’s “Plan Stratégique 2018-2023”.

4.1 Priorities and Goals
La Cité College identified three priorities the Plan must support and include:


Outreach and Engagement – The Plan should aim to improve carbon and energy management
awareness and engagement among students, staff, and faculty, and improve the college’s
outreach to the broader community.



Financing – The Plan should focus on self-reliant funding resulting from energy savings to
execute future energy efficiency and carbon reduction projects across campus.



Facility Improvements – The Plan should identify energy efficiency retrofits and capital
projects that reduce the college’s carbon footprint and drive it towards carbon neutrality by
2030.

The Plan has been developed using the guiding principle that when pursuing building sustainability, energy
waste reduction and energy efficiency must be prioritized before adding new energy sources. Once a
building has minimized its energy requirements, only then should renewable energy sources be
considered. Exhibit 11 demonstrates this concept visually.
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Exhibit 11 – The hierarchy of energy sustainability followed in this Plan

1 - Reduce energy use

2 - Maximize building energy efficiency

3 - Optimize
energy
supply

4.2 Opportunities
4.2.1 Organizational Practices
Understanding that bringing all categories of organizational processes up to best practice will be an
ongoing process, the following were identified as first steps to help La Cité meet its identified goals at a
reasonable and achievable pace:
1. Develop a commitment: Level 2  5
It is recommended that La Cité develop a formal energy and carbon policy outlining short and long-term
goals toward environmental sustainability and carbon management beyond its current directives to
reduce electricity and water consumption as well as on-campus waste generation. To align with best
practices in this area, it is important that this energy and carbon management policy has commitment
from the President and the Board and is communicated broadly to both internal and external stakeholders
and updated on an annual basis.
To facilitate the commitment process, an Energy and Carbon policy was drafted and is presented in
Appendix D.
2. Develop a plan: Level 2  4
It is recommended that La Cité prepare an energy and carbon management plan covering all major
practice categories, outlining concrete steps that can be taken toward its identified energy and GHG
targets. The formal endorsement of this Plan by the college’s management will satisfy this criterion.
3. Develop accountability: Level 2  4
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It is recommended that La Cité develop an accountability structure to ensure measurable progress is being
made towards goals. This can be implemented through the following measures:
Organizational System - which is accountable for energy performance that will support the identification
and implementation of energy savings and carbon reduction actions as part of a continual improvement
process.
Energy and Carbon Leader - Identify and assign leadership and overall responsibility for corporate energy
and carbon management. The Energy and Carbon Leader will have overall accountability for implementing
the Environmental Sustainability Plan and achieving carbon performance targets.
Energy and Carbon Manager – Appoint a dedicated manager whose daily responsibilities include:



Departmental planning;



Building automation system involvement, optimization;



Identification of metrics, targets and actions linked to objectives, ensuring alignment with
the Plan; and



Facility-level energy performance benchmarking, monitoring, and reporting.

Energy and Carbon Team - Establish an Energy Team to support the Energy Leader and Energy Manager(s)
in implementing the Plan. The Energy Team can include representation from senior management,
research, and operations and maintenance.

4. Financing: Level 1  3
It is recommended that La Cité set up a Green Revolving Fund (GFR) or a similar financing mechanism. A
GRF is an internal investment vehicle that provides financing to parties within an organization for
implementing energy efficiency, renewable energy, and other sustainability projects that generate costsavings. These savings are tracked and used to replenish the fund for the next round of green investments,
establishing a sustainable funding cycle while cutting operating costs and reducing environmental impact5.
5. Provide training: Level 1  3
It is recommended that La Cité invest in energy and carbon skills and awareness training such as follows:
Energy and Carbon Skills Training - Deliver focused energy and carbon skills training to facility managers
and maintenance staff as well as members of the Energy Team (see above) to support energy reductions
in their respective facilities.
Energy and Carbon Awareness Training - Deliver energy and carbon awareness training to all La Cité
employee’s focused on day-to-day conservation opportunities in the workplace.

6. Communication and Outreach: Level 2  3
The following strategies should be implemented to improve communication and outreach both internally
to students and staff, as well as externally to the community:
Student and Faculty Engagement

5

http://greenbillion.org/wp-content/uploads/2013/01/GRF_Implementation_Guide.pdf
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The identified opportunities and their related communication platform are meant to engage
students/faculty with their broader community, stimulate their creativity for novel energy and GHGsaving solutions, develop cooperation across different departments and encourage the sense of initiative
and entrepreneurship. This Plan should build on the following pillars:
1. Communicate and promote sustainability-related initiatives through web-content,
signage, and live dashboards in key high-traffic areas around campus.
2. Develop a vision and definition for La Cité’s “Living Lab” which will provide students an
opportunity for experiential learning through onsite, real-time interaction.
a. The idea of a “living lab” can be adopted where students are kept up to date,
and encouraged to participate whenever applicable, in the design, installation
and operation of energy efficiency retrofits and capital projects. The students
can benefit greatly by obtaining hands-on experience in working with
sustainable technologies and learning about their impact on the college’s energy
use and carbon footprint. These learning initiatives can provide students in
various programs such as construction trades, architecture, engineering
technologies, media and communications the real-time and on-campus project
approaches and technologies for achieving deep energy and GHG reductions.
b. By creating and implementing this Plan, La Cité will provide an onsite real-time
opportunity for students to integrate in their learning the changes in the energy
and environmental sectors. Learning directly from La Cité technical staff, the
consultants and contractors responsible for these projects, students will have
the opportunity to have contact with the professionals who work in these fields.
This promotes experiential learning and acquisition of specialized skills.
3. Create a Green Ambassador student and faculty group.
a. The college can encourage the creation of student and faculty groups that serve
as the ambassadors for sustainability and energy management awareness
among students. This would benefit the students by allowing them to engage in
extra-curricular activities and develop leadership and team building skills.
Additionally, fostering student, staff, and faculty involvement with the local community towards
environmental sustainability can improve student engagement and foster local partnerships with La Cité
(Vision 2018-2023 “Each partner”)6. This can take the following forms:

6

La Cite – Plan Stratégique 2018-2023
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Community Engagement:



Interdepartmental and community collaboration on various sustainability projects;



Encouraging faculty and staff to sit on food, energy, water, and transportation advisory
committees locally and provincially;



Empowering students as Green Ambassadors to engage with peers and promote/advocate
for improved environmental awareness and the adoption of behavioral best practices; and



Ensure that the college’s marketing department is on board with all the developments,
understands the rationale, and excitedly promotes them.

7. Tracking: Level 2  4
La Cité can improve its energy and GHG initiative tracking practices by:


Implementing campus-wide sub-metering for electricity and gas to allow for more detailed
and comprehensive building-specific electricity and gas consumption data tracking.



Implementing education and awareness initiatives through various data dashboard practices
as part of larger initiatives to improve the student experience in La Cité and foster a
transparent learning environment. An example would be the use of dashboards in various
high-traffic areas across campus.



Considering adoption of energy performance benchmarking practices, exploring support
through various benchmarking certification and recognition programs such as ENERGY STAR
certification for institutional buildings as well as Building Owners and Managers Association
(BOMA) Canada Net Zero Challenge.



Adopting industry-standard and reputable standards for quantifying the results of energy
efficiency investments and increasing investment in energy and water efficiency, demand
management and renewable energy projects. For example, the International Performance
Measurement and Verification Protocol (IPMVP).

4.2.2 Energy Retrofits and Capital Renewal Measures
This sub-section provides an overview of the recommended opportunities for achieving deep energy and
GHG reductions through the energy retrofit and capital renewal of the building systems.
New High Efficiency Boilers

The central heating plant for the Aviation Campus consists of seven atmospheric-type, gas-fired boilers
that are inefficient (less than 70% seasonal efficiency) and nearing the end of their expected service life.
This opportunity involves upgrading the boiler plant with high-efficiency condensing technology as part
of the planned capital renewal of the central heating and cooling plant. The new plant will feature three
high-efficient condensing boilers (95% efficiency), variable speed electronically commutated motor (ECM)
pumps, and integrated BAS controls.
BAS Upgrade & Continuous Optimization

This opportunity involves upgrading the existing Building Automation System (BAS) with a new state-ofthe-art system featuring integrated control of the HVAC, lighting, central heating and cooling systems, and
campus metering systems as well as the installation of variable speed drives. This new platform will also
feature high-performance energy management control strategies, continuous optimization of energy
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performance through monitoring and targeting, advanced metering and energy dashboards, and peak
demand management strategies.
LED Lighting Upgrades

This opportunity involves upgrading all existing base-building fluorescent lighting with equivalent LED
technology. The approach generally involves retrofitting the existing fixtures with new lamps and ballasts,
the installation of LED retrofit kits for recessed pot lights, and the replacement of heads for outdoor pole
lights. This opportunity has the potential to reduce lighting energy use by approximately 50%.
New High-Efficiency Heat Pumps

Approximately six hundred existing water-source heat pumps are at the end of their expected service life.
These units feature standard PSC fan motors, single-stage compressor technology and obsolete
refrigerants. This opportunity involves upgrading the heat pumps with best-in-class technology as part of
planned capital replacements. The new premium efficiency units will feature will be equipped with
variable speed ECM fan and compressor technology that will result in savings of 30 to 45% of fan and
compressor energy use.
New High-Efficiency Makeup Air Units with Heat Recovery

This opportunity involves upgrading the existing standard efficiency makeup air units with new highefficiency units as part of planned capital replacements. The new units will feature variable speed fans,
energy recovery wheels, heat pumps for heating and cooling to displace the use of natural gas, and low
carbon humidifier technology to displace the use of gas-fired steam. This measure will eliminate the
present use of natural gas (high GHG) associated with conditioning ventilation air.
Water Efficiency Upgrades

This opportunity involves retrofitting the existing domestic water fixtures with equivalent water-efficient
fixtures including ultra-low-flow toilets, urinals, faucets and shower heads. The new fixtures will result in
water savings of approximately 35%.
Building Envelope Thermal Upgrades

This opportunity involves undertaking thermal upgrades as part of the planned capital renewal of the
building envelope systems:


High-Performance Glazing Systems - This upgrade involves replacing the existing aluminum
framed insulated glass window and curtain wall systems, which are nearing the end of their
useful life, with best-in-class high-efficiency units featuring triple glazing, low-e coatings,
neoprene spacers, and argon gas.



Roof Insulation Upgrade - The existing roofs are standard built-up roofing systems with three
inches of rigid insulation and they are nearing the end of their useful life. The proposed
measure involves replacing the roof and upgrading the insulation with 200mm (R48) of rigid
insulation.

This opportunity has the potential to reduce the envelope heat losses by approximately 50%.
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4.2.3 Renewable Energy
The upgrades and retrofits presented in previous sections have the collective potential to bring the carbon
footprint of La Cité’s buildings to a fraction of its current baseline. This is possible because most of the
proposed measures impact natural gas end-uses, and natural gas is the largest factor in the college’s
emissions footprint, as discussed in Section 2.
The remaining carbon emissions can be offset by on-site renewable energy systems. These clean energy
systems can be sized appropriately to generate enough energy to make up for the fossil fuel use. On-site
renewable energy could be a mix of technologies like photovoltaic (PV) solar on rooftops and carparks,
geothermal, solar thermal, and some forms of energy storage (e.g., batteries).
To provide guidance for future planning activities, this Plan includes a high-level analysis of the potential
of rooftop PV solar systems and geothermal systems in La Cité’s Aviation Campus.
Geothermal Ground Loop

This proposed solution involves the installation of a geothermal ground coupled loop on the existing heat
pump system at the Aviation Campus. The new Ground Source Heat Pump (GSHP) system will exchange
heat with the earth and displace the use natural gas-fired boilers in winter and cooling towers in the
summer. The geothermal loop is a vertical closed loop field composed of polyethylene pipes filled with a
mixture of water and anti-freeze that run vertically in the ground; typically, 15 to 122 meters deep, and
spaced approximately 5 to 6 meters apart.
Solar PV Power Generation

Solar PV systems are one of the simplest ways to incorporate on-site renewable energy generation in
commercial and institutional facilities. The global market for PV has surpassed 100 gigawatts of
installations this year and prices for PV systems has substantially decreased over the past decade, making
them cost-effective and competitive. La Cité’s Orleans campus already has a solar PV system installed on
its building’s rooftop.
A high-level analysis was performed on the buildings and parking lots of La Cité’s main campus to
determine the potential of PV power generation. Around 600 kW of PV can be installed on the rooftops
of seven of La Cité’s buildings (Pavilion A – H, except for Pavilion C) which can provide up to 7% of the
campus’s annual electricity requirements (based on current baseline).
Grid-tied fixed-axis PV requires minimal O&M as the systems do not have any moving parts. Periodic
inspections of the modules and inverters is recommended to ensure optimal output. Rooftop solar PV
systems have a typical lifespan of 30 years (inverters may need to be replaced earlier).
When possible, the application of rooftop solar PV systems should be tied in with capital renewal
timeframes due to structural considerations necessary with rooftop systems.

4.2.4 Renewable Energy Certificates and Carbon Offset Credits
Renewable energy certificates and carbon offsets are tradable commodities that can replace direct use of
renewable energy or direct carbon reduction measures. It is best to use these measures at the end of the
implementation phase to offset any remaining carbon emissions to achieve carbon neutrality.
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Renewable Energy Certificates

Renewable energy certificates (RECs), also referred to as Renewable Energy Credits, Renewable Electricity
Certificates, or Tradable Renewable Certificates (TRCs), are non-tangible, tradable energy commodities
that allow organizations to green their electricity supply through investment in locally produced
renewable energy production. RECs can afford institutions the opportunity to fill gaps in renewable energy
targets. According to one US study, as of April 2018, 81 universities had contracts to purchase RECs to
help offset non-renewable electricity consumption.7
Carbon Offsets

Similarly, Carbon Offsets offer organizations and institutions the opportunity to offset GHG emissions to
meet carbon neutral targets. Ontario is developing an Ontario-based voluntary carbon offsets program
for governments, business and organizations that want to voluntarily reduce their greenhouse gases.
Through this program, carbon offset credits could be generated for trading on the voluntary market and
potentially purchased by La Cité’s to offset any remaining carbon emissions and achieve carbon
neutrality8.

4.2.5 Water Savings
Even though water represents a relatively small percentage (~5%) of the overall utility costs, additional
water savings may be realized through the following strategies:


Grey water and black water use/reuse - Explore opportunities to use grey water and or rain
water from roof areas (See Storm water management) to offset potable water consumption
and cost.



Low-flow fixtures - Requiring any new water fixtures installed on campus to be water-saving
low flow faucets, toilets, and urinals, which use significantly less water.



Storm water management - Install bioswales to filter and collect rainwater to reduce La Cité’s
impact on surrounding communities.



Water Management Plan - Following a water audit, forming a water management plan will
allow La Cité to better manage water consumption across campus through:
o

Standards for plumbing fixture procurement,

o

Development of a La Cité water conservation policy,

o

Review all laboratory equipment to ensure water efficiency is considered, and

o

Assessment of sewage infrastructure needed to support decreased flow rates.

7

U.S. Environmental Protection Agency, Higher Education Solar Development: RFPs and Contract Issues
(presentation), 5 April 2016, available at
web.archive.org/web/20170921195754/https://www.epa.gov/sites/production/files/201606/documents/sscc_contract_issues_presentation.pdf
8
https://www.ontario.ca/page/ontarios-carbon-offsets-programs
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5 Business Case
This section provides a summary of the business case for the recommended program of GHG reduction
opportunities outlined in section 3. these would form the basis of a comprehensive Carbon Neutral
Initiative (CNI) for achieving carbon neutral GHG emissions by 2030. The recommendations and business
case are based on energy audit results (ASHRAE Level II+) of campus facilities undertaken over the past
12 months.

5.1 Approach & Methodology
The CNI implementation approach includes the following key elements:


Deep energy retrofits of major building systems such as HVAC and lighting to fully exploit the
cost-effective energy efficiency opportunities.



Best-in-class Building Automation System (BAS) control strategies and O&M practices
including continuous optimization, monitoring and targeting, and web-based energy
dashboards for engaging students, faculty, and the broader community.



The implementation of energy efficiency and GHG reductions as part of capital renewal
projects based on a life-cycle cost business case methodology.



The implementation of renewable energy projects such as geothermal and solar PV.

The conserve > reduce > optimize methodology shown in Exhibit 12 in section 3.1 was used to sequence
the implementation of the opportunities to maximize financial and environmental benefits.


Conservation – The first step is to conserve energy by using what you need and eliminating
waste. This approach brings focus to cost effective energy retrofit measures before money
is invested in more capital-intensive opportunities.



Maximize Efficiency – Once the need and usage are matched properly, the next step is to
maximize system efficiency through the implementation high-efficient equipment as part of
capital renewal projects.



Optimize Supply – Finally, this step seeks to optimize the source for the overall energy
requirement such as renewable energy electricity generation and geothermal energy.
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5.2 Business Case Summary
Exhibit 13 provides a summary of the business case for the following program of GHG reduction measures
implemented over four interrelated phases:
Phase 1 – Program Initiation (1 year, 2018 - 2019)


Central heating and cooling plant retrofit (April 1, 2018 to Mar 31, 2019)



Low-carbon pilot 1 – Building Automation System upgrade & continuous optimization (April
1, 2018 to Mar 31, 2019)



Low-carbon pilot 2 - Energy meters and real-time monitoring & targeting (April 1, 2018 to
Mar 31, 2019)

Phase 2 – Deep Energy Retrofits (5 years, 2019 – 2024)


LED lighting upgrades (April 1, 2019 to March 31, 2020)



Building Automation System upgrades & continuous optimization (April 1, 2019 to March 31,
2023)



New high-efficiency heat pumps (April 1, 2020 to March 31, 2022)



New high-efficiency makeup air units (April 1, 2021 to March 31, 2023)



Water efficiency upgrades (April 1, 2023 to March 31, 2024)

Phase 3 – Building Envelope Upgrades (2 years, 2024 - 2026)


New high-performance glazing systems and roof insulation upgrade (April 1, 2024 to March
31, 2026)

Phase 4 – Renewable Energy (4 years, 2026 - 2030)


Geothermal ground loop (April 1, 2026 to March 31, 2028)



Solar Photovoltaics (PV) (April 1, 2028 to March 31, 2029)



Purchase renewable energy/carbon offset credits (April 1, 2029 to March 31, 2030)

Furthermore, for each measure, Exhibit 13 includes: the annual energy savings, estimated implementation
costs, simple payback, Return-On-Investment (ROI), Net-Present Value (NPV), and impact on GHG
emissions. The estimated implementation costs were developed for planning purposes based on standard
industry guides and include all probable costs for labour and materials, engineering and project
management, and contingencies. Note that for capital renewal measures such as the life-cycle
replacement of makeup air units or heat pumps, the business case is presented based on the incremental
cost for the energy efficiency features (EE Cost) of the project which is distinct from the capital
replacement costs (Capital Cost).
As shown, the total annual energy savings are estimated to be $1.2M; with an estimated total
implementation cost of $38M and financial incentives of $546k; resulting in a simple payback of 10.9
years; 9% Return-On-Investment (ROI); and an overall Net-Present Value (NPV) of $5.3M. Finally, the GHG
emissions would be reduced to zero therefore achieving carbon status by 2030.
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Exhibit 12 – Business case summary
Annual Savings
Phase

GHG Reduction Measure

Total

Implementation Costs
Total

Capital

[$]

$400,000

EE Cost

Financial
Incentives

Simple
Payback

ROI

NPV

GHG
Reduction

GHG
Reduction

[$]

[$]

[Years]

[%]

[$]

[tCO2 e]

[%]

$400,000

$20,522

6.7

14%

$410,644

186.9

12%

1

Central Heating & Cooling Plant Retrofit

$56,859

$800,000

1

Pilot 1 - BAS Upgrade & Continuous Optimization

$84,240

$350,000

$350,000

$51,750

3.5

28%

$868,000

96.9

6%

1

Pilot 2 - Energy Meters and Real-Time M&T

$29,499

$160,000

$160,000

$18,830

4.8

21%

$260,000

28.0

2%

2

LED Lighting Upgrade

$180,688

$862,074

$862,074

$56,736

4.5

22%

$1,650,273

49

3%

2

BAS Upgrade & Continuous Optimization

$233,577

$1,994,400

$1,994,400

$164,777

7.8

11%

$1,344,762

71

5%

2

High-Efficient Heat Pumps

$224,791

$3,599,880

$3,000,000

$599,880

$152,642

2.0

50%

$2,607,743

66

4%

$1,310,000

$1,100,000

$210,000

$23,593

8.3

11%

$166,496

220

15%

5.8

16%

$296,923

0

0%

2

High-Efficient Makeup Air Units

$22,590

2

Water Efficiency Upgrades

$38,113

$221,051

3

Building Envelope Thermal Upgrades

$180,092

$22,673,741

$2,673,741

$28,796

14.7

7%

$761,505

315

21%

$42,626

$4,900,000

$4,900,000

$28,417

114.3

-6%

-$3,344,979

270

18%

$103,664

$1,178,000

$1,178,000

11.4

6%

$230,828

28

2%

184

12%

$ 1,196,739

$ 38,136,325

10.9

9%

$ 5,252,194

1,514

100%

4

Geothermal Ground Loop

4

Solar PV

4

Purchase Renewable Energy
Grand Total

$221,051
$20,000,000

$87,180

$87,180
$ 24,500,000

$ 13,636,325

$ 546,063

GHG Metrics
Baseline GHGs

1,514

Estimated Savings

100%

Post-Retrofit Target

0

ABBREVIATIONS

GHG: Greenhouse gas

EE: Energy efficiency

BAS: Building automation
system

M&T: Monitoring and
tracking

PV: Photovoltaic

ROI: Return on
investment

NPV: Net present value
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6 Action Plan
This section presents an action plan for the implementation of identified carbon and energy management projects as well as the organizational
best practices recommended in Section 3.
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7 Investment
The College is currently not in the position to finance any major capital projects for Environmental
Sustainability (GGRP) without governmental funding. Institutional contribution required to achieve
sustainability will only be possible if economies are achieved and can be earmarked for energy retrofit.

Draft Energy and Carbon Policy
Carbon Management Policy
This document outlines La Cité College’s commitment to carbon emissions reduction and energy
management, and formalizes its vision, commitment, and objectives.
Vision
La Cité College will pursue practices, initiatives, and projects that reduce the college’s carbon footprint
and lead to more eco-friendly buildings, lower operating costs, and healthier and more engaged students,
staff, and faculty.
Objectives
La Cité College is focused on increasing awareness of how energy is used across the facilities and
infrastructure and on ensuring that all decision-making processes include consideration for carbon
reduction and sustainability. The core objectives, outlined below, will help us reach our targets.
1. Outreach and Engagement
2. Financing
3. Facility Improvements
Targets
The overarching target for La Cité College is to be carbon neutral primarily by reducing its current footprint
and then offsetting the remaining emissions through on-site renewable energy generation and if needed,
through renewable energy and carbon offset credits.
Short Term: Endorsement of this Plan + other short-term measures identified in the Action Plan in section
5
Mid-Term: [To be determined based on finalization of the action plan and schedule]
Long-Term: Carbon Neutrality by 2030
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