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Abstract

Buildings and the construction process are major contributors to energy use and greenhouse gas
(GHG) emissions. Canada’s emissions per capita are among the highest globally. Approximately
18% can be directly and indirectly attributed to buildings. Improving the energy efficiency of
buildings is essential for Canada to reduce its carbon footprint. Mechanical insulation (M1) is a
component of construction commonly overlooked by building managers and the construction
industry. Ml refers to the insulation of piping, ducts, boilers, furnaces and other parts of
mechanical systems such as Heating, Ventilation and Air Conditioning (HVAC) systems. Done
correctly, MI minimizes thermal losses from these systems, thereby reducing energy use and
GHG emissions. MI can improve the energy efficiency of buildings significantly at a relatively
low cost. Since 2017, Local Union 131, which represents mechanical insulators in New
Brunswick (NB) and Prince Edward Island (PEI), has initiated MI energy auditing in numerous
educational facilities to evaluate MI and recommend upgrades to building owners. It encourages
MI contractors to bid on upgrades recommended by its audits and conducts follow up audits to
ensure that specifications are met. Local 131 has completed audits in five of NB’s seven public
school districts and most of Mount Allison University’s campus and is discussing auditing other
facilities in NB. Clients report major financial savings with returns on investment (ROI) often
within a year or two. They also note the positive energy, climate and environmental impacts
enabling them to meet their climate policies. Local 131 demonstrates how a small union can
contribute to achieving Canada’s climate goals while expanding members’ employment
opportunities and strengthening their capacity to raise standards of installation in the industry.



Executive Summary

Buildings and building construction are major contributors to energy use and greenhouse gas
(GHG) emissions, both globally and in Canada. Despite its small population, Canada’s GHG
emissions per capita are among some of the highest in the world. Approximately 18% can be
directly and indirectly attributed to buildings. While there have been advances in energy
efficiency in buildings in recent years, including the development of new technologies, materials
and updated building codes, energy conservation within the building sector must undergo a rapid
transformation if Canada is to reach Net Zero by 2050 and meet its Paris climate commitments.

There are many ways to improve building efficiency, such as upgrading lighting, sealing the
building envelope, improving heating, ventilation and air conditioning (HVAC) systems, and
adding roof and wall insulation. However, improving Mechanical insulation (MI) is commonly
overlooked as a cost-effective method of lowering energy use and GHG emissions in buildings
MI refers to the insulation of piping, ducts, furnaces, boilers and other parts of mechanical
systems in HVAC systems. Installed correctly, Ml reduces thermal losses, controls moisture,
prevents mold, improves air quality and facilitates better temperature management in buildings.

Local Union 131 represents mechanical insulators in New Brunswick (NB) and Prince Edward
Island (PEI). It has initiated an innovative MI energy auditing program in educational institutions
across NB to evaluate the effectiveness of Ml in their buildings and recommend appropriate
upgrades. Ml energy audits use thermographic cameras, coupled with industry standard 3E Plus
software to take thermal images on-site of pipes, duct work, furnaces and other components of
mechanical systems. The audits collect and analyze data to calculate surface temperatures,
energy and heat losses, carbon dioxide emissions and fuel used. The software can also determine
proper type and thickness of insulation needed as well as estimated return on investment (ROI),
financial savings and GHG emissions reductions if Ml is upgraded. The audit information
enables building owners and facility managers to decide whether to commission M1 upgrades.

Since 2017, Local 131 has audited a total of 43 schools in 5 of the province’s 7 public school
districts. Of these, 32 have carried out Ml upgrades. It has also carried out a comprehensive
review of the Ml in most of Mount Allison University’s 34 buildings and 3.5 km of tunnels.
These audits have recommended cost effective M1 upgrades, which have resulted in significant
energy efficiency improvements, reduced GHG emissions, and major financial savings for the
public. Interviews with building managers and school administrators have confirmed that
projected savings from audits have been realized after their MI was upgraded.

Local 131’s offers energy audits to building owners as a way of demonstrating the benefits of
improved MI. Because most owners are not familiar with the insulation trade, the local shares its
audits with M1 contractors who may want to bid on this work. Building owners can then decide
which bid to accept to have the work performed. The local inspects the completed work and, if
necessary, requires contractors to fix any deficiencies to ensure it meets the specifications set out
in the audit recommendations.

Aside from its financial benefits, the audit program also enables school and university
administrators to meet some of their climate change objectives. Most public institutions and



many private companies have adopted polices to reduce GHG emissions, lower energy use and
improve their environmental footprint. Documenting the measures being taken to address climate
change is an increasingly important factor in shaping the strategic plans of public institutions
such as school districtsand universities. Energy audits provide building managers with data that
demonstrate an important way in which they can achieve their goals, providing evidence of the
practical steps they are taking to addressing the climate change challenge.

Local 131 performs the audits free of charge for building owners. However, it requires the
winning contractor to pay its audit costs once the bid is awarded. The building owner benefits
because it does not have to organize and pay to have the audit performed. Contractors benefit
because the audit tells them precisely what work is required for them to prepare a bid. They do
not have to find prospective clients, nor do they risk of paying for an audit that may not result in
work for their company if the client decides not to proceed, or that another contractor might win
based on a client’s competitive tendering rules. They only bid on work the client wants done and
only pay for the audit if they win the bid.

The union benefits from the additional new work for members employed by the contractors who
obtain the work. Without the union’s auditing initiative none of this new work would be
commissioned. But the auditing program has also enabled the union to promote higher standards
of work performance among contractors and within its own membership because to meet audit
specifications, all work must be done according to industry best practices. High quality work is
essential for the program’s credibility, the union’s reputation and its ability to expand
employment for its members. Recognition of the quality of the work required also enhances the
member’s own perception of the value of their work and the importance of their trade.

The work flowing from the audits has had other positive impacts, including: improvements to
staff and student safety through reducing the risk of burns from mechanical systems; better
temperature control and room comfort for building occupants; improved occupant health from
cleaner air circulation; and identification and removal of hazardous material such as asbestos.
School administrators and their building managers have expressed satisfaction with knowing that
through the audits they are making a positive impact on the environment by reducing GHG
emissions and energy use within their facilities.

The work performed by Local 131 demonstrates how a relatively small union can have a modest
economic and climate change impact through developing an innovative program for promoting
building energy audits. Upgrading MI saves energy and contributes to reducing Canada’s carbon
footprint. This program has also benefited the Ml trade in NB by emphasizing the importance of
using properly trained and qualified insulators committed to following industry best practices
when installing MI in new and existing buildings. It has also facilitated a greater understanding
within the building trades, school administrators, facility managers and unionized contractors of
the contribution that a union can make to being a part of Canada’s solution to climate change.



Introduction

Improving the energy efficiency of buildings presents a major opportunity to reduce greenhouse
gas (GHG) emissions, conserve energy and generate financial savings for building owners. It is
also an important component of society’s efforts to address climate change. While there are
many ways to improve building energy efficiency such as upgrading lighting, sealing the
building envelope, triple glazing windows, improving heating, ventilation and air conditioning
(HVAC) systems, and adding wall and ceiling insulation, upgrading mechanical insulation (MI)
is one of the most cost-effective ways to reduce energy use. Poorly insulated boilers, pipes and
ductwork are the source of considerable energy losses in many buildings. However, the positive
role of M1 in conserving energy is poorly understood and frequently overlooked. Building
owners are often unaware of the extent of the energy losses or how improving Ml can reduce
them significantly.

Energy audits can be performed to assess the effectiveness of Ml in buildings and to recommend
appropriate upgrades. Audits can quantify the energy and monetary savings associated with
improving M1 as well as the potential to reduce GHG emissions. They can also be used as a
education and marketing tool to highlight the importance of M1 to building owners and managers
by demonstrating the potential benefits of upgrading Ml on their HVAC systems.

The purpose of this paper is to document the MI energy auditing initiative of Local 131, a union
representing mechanical insulators in New Brunswick (NB) and Prince Edward Island (PEI).
Through its innovative audit program, the local has contributed significantly to reducing energy
use and GHG emissions by recommending improvements to Ml in school districts across New
Brunswick and a major provincial university. It is currently planning to expand its program to
other public institutions and commercial building owners with a process for encouraging
contractors to bid on the work proposed in audits and thus ensure that its recommendations lead
to high quality insulation upgrades. The success of this model has significant implications for
building owners, both provincially and across Canada who wish to lower their GHG emissions
and energy costs. It also shows how a small, provincially based union local can contribute to
meeting Canada’s climate goals in the building sector while providing a positive example for
other unions on how to promote an innovative approach to saving energy, reducing GHGs and
cutting operational expenditures in buildings.

The content of this paper is the result of interviews with Mr. Joshua Sherrard, president of
Insulator Local 131 based in Saint John, NB. It is based on the detailed energy audits he has
provided to school districts and Mount Allison University as well as his discussion of the way in
which the program has evolved since its inceptionin 2017. We have supplemented his interviews
with additional interviews with public school finance directors, facility managers and a national
insulation contractor that carries out Ml installations in NB to confirm the accuracy of his
account of the impact of the Ml audit program. Appendix A provides a table illustrating the
summary financial data provided in audits to building owners. It shows the initial investment
required to upgrade MI, the projected annual financial savings, the cumulative savings over the
life of the upgrade and the return on investment. Appendix B provides an example of an energy
audit from one school in New Brunswick. Appendix C lists the school and university
administrators that were interviewed in preparing this report.



The Key Role of Buildings in Addressing Climate Change Through Reducing Energy Use
and GHG Emissions

Buildings are a major contributor to GHG emissions and energy use globally, making them a key
target for climate change mitigation. The United Nations Environment Program (UNEP) notes
that in 2020 buildings and the building construction sector were responsible for 36% of global
energy consumption and 37% of global energy related CO, emissions over the lifecycle of
buildings. *In its 2014 report on climate mitigation, the IPCC devoted an entire chapter - Chapter
9 - specifically on the role of buildings and construction as contributors to global warming.

“(B)buildings represent a critical piece of a low-carbon future and a global challenge for
integration with sustainable development... Buildings embody the biggest unmet need for basic
energy services...much existing energy use in buildings in developed countries is very wasteful
and inefficient. Existing and future buildings will determine a large proportion of global energy
demand ?

The same point has been made in a more recent review of energy reduction options by some of
the most well-known researchers in the field, including Rob Bernhardt, former head of Passive
House Canada:

“Buildings, especially their heating and cooling, are among the few areas of energy use where a
several-fold decrease in emissions and energy consumption is possible while maintaining or
improving the level of energy services provided. As this end use comprises an important share of
global energy demand, low-energy buildings are key to a climate-neutral future.”

A commitment to lowering energy use and GHG emissions in buildings was a key component of
Canada’s 2015 Paris Agreement and the subsequent federal -provincial Pan-Canadian Framework
on Climate Change. Since then, there has been a veritable snowstorm of legislation at all levels
of government to address mitigating or adapting to climate change. The recent Canadian Net-
Zero Emissions Accountability Act of June 2021 gives the Federal Government the legal
framework for significant additional climate commitments beyond Paris.* The Government
expects the building and construction sector to make a major contribution to its objective of
lowering GHG emissions by 40 to 45% by 2030 and net zero by 2050.°

1 United Nations Environment Program and Global Alliance for Building and Construction (2021). Global Status
Report for Buildings and Construction: Towards a Zero Emission, Efficient and Resilient Buildings and
Construction Sector. Nairobi. Table p. 15. www.globalabc.org

2 Intergovernmental Panel on Climate Change (IPCC). (2014). Mitigation of Climate Chnge: Contribution of
Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change Chapter
9: Buildings. pp. 671 - 738. https://www.ipcc.ch/report/ar5/wg3/buildings/ p. 691.

3 Urge-Vorsatz, Diana, Radhika Khosla, Rob Bernhardt et. al. (2020) Advances to a Net-Zero Global Building
Sector. Annual Review of Environmentand Resources. https://www.annualreviews.org/doi/pdf/10.1146/annurev -
environ-012420-045843

4 Canada. (2021) An Act respecting transparency and accountability in Canada's efforts to achieve net-zero
greenhouse gas emissions by the year 2050 https://www.parl.ca/LegisInfo/en/bill/43-2/C-12 (referred to as the
Canadian Net-Zero Emissions Accountability Act).

5 Office of the Prime Minister (2021) Mandate Letter to Minister Guilbeault, Minister of the Environment. Dec. 16.
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Despite its small population, Canada ranked as the tenth highest GHG emitting country in 2019.°
That year, its 15.4 Mt per capita of carbon emissions was only slightly lower than in major oil
producing countries like Saudi Arabia and Oman.’ The building and construction sector is one of
Canada’s three largest sources of energy use and GHG emissions, placing third after fossil fuel
production and transportation. In 2019, the sector accounted for 90.7 Mt of Canada’s 730 Mt
total of carbon emissions.® Buildings directly account for about 13% of Canada’s GHG
emissions due to the combustion of fossil fuels for space and water heating, and this increases to
18% if electricity use for cooling, lighting, and appliances is included (Government of Canada).®
To summarize, buildings are a major source of energy use and GHG emissions. Reducing their
climate footprint is essential to meet Canada’s ambitious climate goals.

There have been some notable advances to energy efficiency in buildings in recent years,
including tougher building and energy codes, stricter minimum energy performance standards for
appliances and shifts to more efficient heating technologies like heat pumps.*® While it is
encouraging to see countries implement regulations for higher energy efficiency, Canada remains
far from where it needs to be to reach net zero emissions by 2050. Building sector energy
intensity would need to drop at a rate nearly five times greater over the next ten years than it has
over the last five to achieve Paris climate targets.!* An additional challenge is the increasing
demand in buildings for technologies and services that use more electricity. With global
temperatures very unlikely to be contained below the 1.5-degree Celsius target Canada has
endorsed, there will be growing pressure to reduce energy use in buildings in the coming
decades. This highlights the importance of improving energy efficiency, reducing GHG
emissions and simultaneously addressing increasing energy demands in buildings.

The Role of Mechanical Insulation in Conserving Energy and Reducing GHG Emissions

M1 refers to the thermal insulation of pipes, boilers, ductwork, and other components of HVAC
systems. M1 provides the insulation used to control both high and low temperature applications
on HVAC systems. It serves numerous functions, including improving energy efficiency,
reducing GHG emissions, regulating temperatures within buildings, protecting occupants from
exposure to hot surfaces, minimizing noise and facilitating the transfer of temperature-managed
liquids in HVAC systems. Ml also controls humidity and improves air quality by limiting
particulate concentrations, bacteria and mold in pipes and air circulation systems with
corresponding health benefits. Proper application of MI requires detailed knowledge of the wide
variety of industrial, commercial and institutional HVAC systems, their specific insulation

6 World Resources Institute web site. https: //www.wri.org/initiatives/buildings-initiative

7 World Bank, 2020.

8 Environment and Climate Change Canada (2021) National Inventory Report 1990 — 2019 Greenhouse Gases
Sources and Sinks in Canada. https://www.canada.ca/content/dam/eccc/documents/pdf/cesindicators/ghg-
emissions/2021/greenhouse-gas-emissions-en.pdf; p. 18.

9 The reason the share of energy use in buildings in Canada is considerably lower than in other developed countries
is that Canada is a major producer and exporter of fossil fuels. Absent this factor, the share of energy use in
buildings would, arguably, be similar to that of other developed countries.

10 International Energy Agency. (2021). Net Zero by 2050: A Roadmap for the Global Energy Sector. Ch. 3 pp. 141
—150. https://www.iea.org/reports/net-zero-by-2050

11 Tbid.
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requirements and the appropriate type, quality, thickness and other aspects of the insulation
itself.1? It also requires installers to keep up with the latest developments in insulation products.

Insulators working in the industrial sector put MI on equipment such as steam turbines, boilers,
storage tanks, and heat exchangers in manufacturing and processing facilities including power
plants, pulp mills, chemical manufacturing operations, and oil refineries. Insulators in the
commercial sector primarily provide insulation to HVAC systems for heating, air conditioning
and hot water uses in apartments, offices, shopping malls and many other buildings. In the
institutional sector, insulators work on a wide variety of heating and cooling equipment used in
hospitals, schools, universities, municipal facilities and other public buildings.

Most HVAC systems are direct contributors to GHG emissions because they are powered by
fossil fuels such as natural gas, propane, oil or coal. Those not using fossil fuels are still
significant consumers of electricity for space heating, air conditioners, refrigeration units and
chillers for hospitals, supermarkets, shopping malls and a wide range of industrial, commercial,
and residential applications. Even where fossil fuels are the major source of energy, HVAC
systems also use electricity to power motors, fans and other system components that circulate air,
steam, water and other fluids in buildings. Depending on the source of electricity (coal, gas,
propane, nuclear, hydro, or renewable) the energy used may contribute, indirectly, to increasing
GHG emissions.

To meet climate change goals, governments have taken steps to raise the energy performance
standards in buildings, including requiring more efficient HVAC systems. Much of this effort
has focused on changes to building codes requiring new buildings to meet tougher energy
efficiency standards, including specifying higher performance targets in new HVAC
installations. Various well-known public and private initiatives have also focused on
implementing higher standards, for example the ASHRAE system in the US, the International
Code Council used globally, and the LEED certification program widely used in Canada.
However, the specifications for M1 within these standards tend to be lacking in precise detail,
resulting in a regulatory gap.

Although it may seem simple to put insulation on the pipes, ductwork, and other components of
HVAC systems, this is not the case. Systems differ widely depending on the economic sector in
which they are located. They vary dramatically in size and function. They are produced by many
different manufacturers and use varying materials and technologies. ** Pipes can be made of
copper, stainless steel, or a variety of plastics and composites. The type and thickness of
insulation required varies accordingly. Similarly, the appropriate insulation for ductwork
depends on the type installed, its location in a building system, whether it handles hot or chilled

12 A more detailed discussion of the various functions of Ml can be found on the web page of the Thermal Insulation
Institute. https://insulationinstitute.org/

13 Dagdemir, Ali, Tolga Ural, Mustafa Ertiirk, Ali Kegebas. (2017). Optimal Economic Thickness of Pipe Insulation
Considering Different Pipe Materials for HVAC pope Applications. Applied Thermal Engineering. Vol. 12, July,
pp. 242 — 254.
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air, controls moisture content and a range of other factors.** Thus installers must become
knowledgeable about a wide variety of different applications of MI.

Unfortunately, there is a widespread assumption in much of the building and construction
industry that installing M1 does not require much skill and that most of it can be done by almost
any construction worker. Hence the way Ml is (or is not) installed does not receive much
attention, even in buildings that are promoted as low, or zero, energy.*® Decisions about the
qualifications of installers are largely within the responsibility of the contractors who perform
this work. In a low-bid, competitive construction industry such as Canada’s, it is often much
cheaper for contractors to hire, or sub-contract, the work to building workers who have not
undergone an apprenticeship in the insulating trade and whose level of training may be wholly
inadequate for the job they are assigned to perform.®

Recent literature on the effectiveness of energy conservation initiatives in buildings has
highlighted the ‘performance gap’.!’ This is the difference between the designed energy use of
high-performance buildings and the actual energy use once buildings are finished or renovated.
Numerous factors influence the performance gap, such as the basic design of the building,
materials used, windows, roof and cavity insulation, air tightness and many others. However, the
energy efficiency of the HVAC system is also a critical factor. Furthermore, building
performance is contingent on all elements of the system being properly insulated so that energy
consumption meets design standards such as ASHRAE 90.1.18

Too often construction engineers and prime contractors pay scant attention to the details of the
type, quality, thickness, and other properties of Ml in the plans they provide to contractors and
installers. Normally, they give a general description of what they want along with a few basic
details and then rely on those installing the MI to make the right choices. Even where HVAC
manufacturers and building engineers specify more detailed standards, often they are not able to
ensure those installing Ml are qualified and their specifications followed properly. This problem

14 Thermal Insulation Association of Canada (TIAC). (2019). TIAC Mechanical Insulation Best Practices Guide.
(nd). http://tiac.ca/en/resources/best-practices-quide/

15 Unfortunately, there is no standard terminology to describe low energy, low GHG building standards.
Common terms include net zero, nearly zero, high performance, zero carbon, Passive House and a range of
others which often reflect subtle nuances in the expectations of each approach for reducing energy and GHG
emissions.

16 H. C. Lanarc. (2010). Pipes Need Jackets, Too: Improving the Performance of BC Buildings Through Mechanical
Insulation Practice and Standards — A White Paper. BC Insulators. Vancouver:
http://www.mechanicalinsulators.com/research.htm

See also the presentation on “Pipes Need Jackets, Too” from the 2012 BC Green Jobs Conference.
https://vimeo.com/39297946

17 King, Ronald L. (2009). Insulation Investment = Energy Savings and Exceptional Financial Returns. Strategic
Planning for Energy and the Environment. Vol. 28, No. 3. pp. 37-52; Zero Carbon Hub (2014) Closing the Gap
Between Design and As Built Performance: Evidence Review Report. London: March. www.zerocarbonhub.org/;
Hart, Reid and Michael Rosenberg. (2015). “Increasing Flexibility in Energy Code Compliance: Performance
Packages.” ASHRE Transactions/ASHRE Annual Conference Papers. AT-15-CO13; Gleeson, Colin. (2016). Labour
and Low Energy Buildings: the Energy Performance Gap as Social Practice. London: University of Westminster -
Westminster Research 34th International Labour Process Conference. Berlin 04 - 06 Apr 2016. Labour and Low
Energy Buildings: the energy performance gap as Social Practice

18 Gleeson, C.P. and Lowe, R. 2013. Meta-analysis of European heat pump field trial efficiencies. Energy and
Buildings. 66, pp. 637-647.
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is compounded by other trades, or contractors, not appreciating the importance of Ml and, for
example, failing to leave sufficient clearance for Ml to be installed according to industry best
practices. Contractors often fail to give insulators adequate time to install MI properly in their
rush to complete jobs. As many HVAC components are largely hidden in basements and furnace
rooms, improper installation practices often go unnoticed. This results in a significant disparity
between what is specified and what gets done.

There are other reasons why MI installations may not meet their design specifications.
Contractors may simply not install it in the first place to cut labor and material costs and save
time, often with the knowledge that the absence of MI will not be noticed because uncovered
pipes and ductwork will be hidden behind new partitions. They may use the wrong type of Ml,
the wrong thickness or install it carelessly, leaving gaps or ignoring difficult areas such as joints
or simply not installing it in hard-to-reach areas. Improperly installed MI can be also hidden by
the reflective PVC coating normally wrapped around the insulation, covering up faulty
workmanship.

In addition, MI can deteriorate over time and needs to be replaced to restore its protective
functions. Effectiveness can also be compromised by building owners or contractors removing it
when they perform HVAC maintenance, or repairs, and failing to put it back properly.

Despite its importance for improving energy efficiency in buildings, Ml is undervalued by
building and facility owners and managers, even though investing in state-of-the-art Ml is
normally a financially smart decision. In new builds, it normally represents less than 1% of total
construction cost, while it can account for saving up to 14% of overall building energy
consumption. *° The return on investment (ROI) for M1 work in existing buildings is also
normally quite rapid, with costs typically being recovered within a year or two, yet producing
ongoing savings for years, or decades, into the future.

Local 131°s Efforts to Promote the Benefits of M1 Energy Audits

The key element of Local 131’s innovative approach to improving MI in buildings is its use of
energy audits. The purpose of energy audits is to identify thermal losses from missing, damaged,
or improperly installed mechanical insulation. After collecting data from inspecting the piping,
ductwork and other areas of mechanical systems, appraisers can determine what upgrades are
required, how much this will cost, future energy savings and reductions in GHG emissions.
Local 131’s energy audit program has been designed to inform building owners and managers of
the benefits of carrying out a thorough evaluation of the Ml in their HVAC systems.

Once a building owner has agreed to participate in a MI audit, the local has to identify the
buildings where audits are needed. Once these are chosen, the local’s MI auditor works with
building managers to schedule and carry out the audits. On completion, the auditor prepares a
report with thermal readings, energy calculations, instances of missing or inadequate insulation,
estimated costs and projected savings. It includes thermographic and regular photos of the key
areas where energy is being lost. (see Appendix B for a sample audit.) Local 131 also offers to
identify qualified contractors willing to bid on the recommended work. The building manager

19 H.B. Lanarc, op. cit.
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then reviews the report and decides whether to tender out contracts for the work. After the work
is completed, Local 131 returns to do a final quality control inspection to ensure the upgrades
meet the specifications in the audit report. The costs of performing the audit and subsequent
inspection are charged to the successful bidder.

In developing its energy audit program, Local 131 is building on well-established pathways to
improving the energy performance of buildings. There is a wealth of evidence supporting how
MI energy audits have led to major energy and cost savings. For example, for over a decade, the
US Department of Energy’s “Save Energy Now” program has helped numerous major industrial
and commercial facilities to benefit from upgrading MI. Through this program, Goodyear Tire
found that one of its plants was losing about 1500 Ib/hr of steam due to improper insulation.
Insulating their process equipment to reduce steam demand has lowered energy consumption
significantly and produced annual cost savings of around $400,000. The Department of Energy
has a long list of similar case studies on the benefits for firms from refurbishing Ml including:
Boise, Chrysler, Dow Chemicals, Kaiser Aluminum Shaw Industries, US Steel, West Lin Paper
and many more. Auditing the energy performance of Ml is a well-established method of
conserving energy in HVAC systems.?°

The engineering community has had a longstanding interest in the question of how to calculate
the energy losses (or gains) associated with various kinds and thicknesses of insulation because
this can have major financial implications for its clients. With the advance of technology,
methods for measuring the energy losses from pipes and ductwork have become more
sophisticated. Among the most widely used is a system built around using a thermographic
camera to obtain infrared images of the energy released by HVAC components. Local 131
utilizes thermographic cameras to collect data for its MI energy audits and analyses the data
using a software called 3E plus, which calculates energy cost savings and allows the appraiser to
determine the proper insulation type and thickness.

M1 audits utilize thermographic camerasto collect images from key areas of heating and cooling
systemswithin a facility including pipes, duct work, boilers, and related equipment. The type of
information collected by thermography cameras for M1 audits includes system operating
temperature, room temperature, surface temperatures of pipes and ductwork and fuel conversion
efficiency. The surface temperature feature identifies dangerously high temperatures in the
equipment as a safety warning for personal protection of workers and building occupants. It can
also indicate condensation levels and provide information on the correct insulation material and
its thickness to minimize this problem.

The camera images are analyzed using a software package called 3E Plus which is now freely
available on the internet for the engineering community.?* 3E Plus software can use its reference
tables to make various calculations. According to the US Insulation Institute, 3E Plus software
can do the following as part of its analysis of energy use and insulation requirements in HVAC

20 See the Department’s “Save Energy Now” Website.
https: //www.energy.gov /search/site?keywords=save+energy+now+program. There are numerous examples

in the publications of the Insulation Institute. https://insulationinstitute.org/about-naima/institute-experts/

211t can be downloaded from the Insulation Institute at: https://insulationinstitute.org/tools-resources/free-

3e-plus/
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systems: determine economic thickness of insulation based on fuel cost, installed cost, tax rates,
maintenance, and other economic factors; calculate insulation needed for personnel protection in
various design conditions; calculate thickness of insulation for condensation control; calculate
greenhouse gas emissions and reductions; determine surface temperature and heat loss or gain
efficiency; perform calculations for flat surfaces and various pipe sizes.?? It can also estimate the
return on investment (ROI) once the costs of fuel, insulation materials and labor are entered into
the system.

This information is then used to compile a final report for building managers and owners. The
software has the capacity to calculate the insulation impact of a wide variety of standard
insulation materials at different thicknesses. It covers HVAC systems using the following energy
sources: natural gas, oil, liquified petroleum gas (LPG), coal and electricity using appropriate
measurement units such as BTUs. It also covers the insulation capacity of 15 jacket materials,
such as aluminum, steel, copper, canvas and PVC cladding. New materials coming on to the
market can readily be added to its calculation tables.

History of M1 auditing in Canada — The BC Insulators and Salamander Inspections

The MI auditing work of Local 131 in NB has drawn upon earlier work by BC Insulators Local
118 between 2010 and 2017 which was designed to inform building owners of the value of Ml in
conserving energy, lowering GHG emissions and saving money. The BC Insulators explicitly
linked its promotional campaign to Canada’s efforts to lower the climate footprint of the
construction sector, using as its moto the phrase: ‘saving energy and saving the planet’.

Its campaign was triggered in 2010 by witnessing the extent to which the newly constructed
Olympic Village in Vancouver failed to meet its heavily promoted environmental and climate
benefits. The union’s detailed on-site examination of the project’s HVAC installations found that
much of the specified insulation was either missing, of the wrong type and thickness, or
improperly installed. Failure to conform to industry standard M1 practices undermined achieving
the sustainability goals the Olympic Village builders advertised to the public. 2% In fact, some of
the problems, such as rapidly growing mold, were already emerging before the final units were
completed. The local also noted that faulty M1 compromised the health of building residents due
to excessive condensation, dampness, mold and contaminated air circulating in HVAC systems.

Facing resistance from the engineering firm overseeing the Olympic Village construction and the
City of Vancouver, who denied the significance of the issue, the BC Insulators used its media
contacts to demand that the work be rectified. It also commissioned a 74-page report on the state
of the Ml industry in BC by a well-respected consulting engineering firm, H.C. Lanarc entitled:
“Pipes Need Jackets, Too”.2* The report highlighted the widespread failure of the industry to
install M1 properly. It documented the high cost to building owners of this failure through
excessive energy consumption, premature deterioration of building components from

22 [bid. (Insulation Institute web page)

23 Calvert, John and Corinne Tallon. (2016) “The Union as Climate Change Advocate: The BC Insulator’s
Campaign to ‘Green’ the Culture of the Building Industry in British Columbia” International Labour Process
Conference. Berlin, April. https://yorkspace.library.yorku.ca/xmlui/handle/10315/39424

24 H. C. Lanarc, op. cit.

12


https://yorkspace.library.yorku.ca/xmlui/handle/10315/39424

condensation and mold, adverse health impacts and shortened life span of HVAC systems. It
identified numerous gaps in BC’s regulatory framework and made the case for much stronger M1
standards in the provincial and municipal building codes. It also pointed to the need for
governments to increase their capacity to regulate the industry to require it to comply with
industry best practices.

Noting the extensive confusion about the appropriate methods and standards required to install
MI, the local also commissioned an 86-page manual on best practices entitled: “Mechanical
Insulation Guide and Specifications for British Columbia” which it provided at no charge to the
industry through a web site it established to promote higher insulation standards. 2

Local 118’s work has also influenced the training program for apprentices that the International
Association of Heat and Frost Insulators (the International) provides for its member locals.
Copies of “Pipes Need Jackets, Too” and the Ml training manual are made available to students
taking its program. Drawing on the research of the BC Insulators and working with the industry,
the International has encouraged members of its affiliated locals to learn energy auditing and the
use of 3E thermography software to enable them to become certified to perform MI energy
audits.

Another impact of its campaign has been the adoption of much more detailed M1 specifications
in Canada’s building and energy codes. As provinces base their codes and those of their
municipalities on the national codes, these, too, have been modified to require higher standards
of insulation. Additionally, the revised Red Seal requirements for apprenticeship training now
include more detailed requirements about best practices in applying M.

Increasingly, insulator locals are now highlighting the positive role of their trade in contributing
to lowering the climate footprint of the building industry. Over the past decade, the role of Ml in
reducing society’s climate emissions has become more widely understood in the industry, as has
the value of carrying out energy audits to provide the evidence to building owners of the benefits
of higher standards of MI.

The BC Insulators followed their campaign to raise awareness of the value of M1 by establishing
a new, not-for-profit company, Salamander Inspections, to provide free energy audits to building
owners and managers as a way of demonstrating MI’s potential energy savings and climate
benefits. The company conducted comprehensive audits of MI on a number of HVAC systems in
hospitals, schools, and shopping malls in BC, government buildings in Alberta and the
legislature in Saskatchewan. It shared the audit reports with building owners at no charge to
encourage them to refurbish the Ml in their pipes, ductwork and boilers.?®

25 BC Insulators. (2012). Mechanical Insulation Guide and Specifications for British Columbia. August 7.
https: //www.energyconservationspecialists.org/wp-content/uploads/2019/03 /Mechanical-Insulation-
Guide-for-BC-Aug-7-2012.pdf

26 Calvert, Johnand Corinne Tallon. (2019). The BC Insulator Union’s Campaign to Promote Climate Literacy in
Construction (Salamander Report): Documenting Its Efforts to “Green™ The Industry's Culture. This paper
summarizes the details of these inspections. https://yorkspace.library.yorku.ca/xmlui/handle/10315/39313
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While the audits indicated areas where significant savings could be made, the BC insulators had
difficulty in getting the managers of public buildings to implement the recommended insulation
improvements. Senior policy makers did not understand — or did not believe — that there were
significant potential energy savings. The BC Insulators also found that owners were reluctant to
tender out the proposed work as they were not familiar with the insulation industry and had other
priorities. Non-union contractors were not receptive to supporting a union initiative and did not
follow up on the work proposed in the audits. Unfortunately, without buy-in from contractors,
the BC Insulators did not have the resources to continue this free auditing work. But by initiating
the Salamander program, Local 118 provided a model for the more recent MI auditing work now
being carried out by Local #131 on the other side of the country.

Local 131 and the Development of Its MI Energy Auditing Program

Local 131 currently represents approximately 300 mechanical insulators and 100 apprentices in
New Brunswick (NB) and Prince Edward Island (PEI). Members work in industrial, commercial
and institutional settings. Historically, the local has focused primarily on the industrial sector,
including pulp and paper mills, oil refineries and electrical power plants, including nuclear
facilities. In the industrial sector, noted above, the market share of unionized MI contractors has
historically been about 95% because this work requires a high degree of skill and careful
installation practice. Industrial facility managers are acutely aware of their energy expenditures
and correspondingly, the costs of faulty or inadequate insulation. Accordingly, they have
demanded high standards of energy performance. However, parts of the industrial sector have
contracted in recent years in NB as pulp and paper mills and manufacturing plants have
downsized or closed. Industrial facilities have also become more automated and less energy
intensive, impacting jobs and employment security of members of the insulating trade.

However, in the commercial and institutional sector, the historical pattern of work for unionized
MI contractors has been quite different. According to Mr. Joshua Sherrard, President of Local
131, the market share of unionized contractors in this sector was only about 5% until recently.
Most building owners and managers in this sector are not aware of the impact of Ml on their
energy consumption and do not recognize the significant benefits from refurbishing their MI.
The local realized that there was a large, untapped need for improving MI in many commercial
and institutional buildings. This would also provide additional employment opportunities for its
members.

Since 2017, the local has become increasingly involved in retrofitting Ml installations in this
sector, including numerous public schools and Mount Allison University. Overall, Local 131 has
completed Ml energy audits in 43 public schools throughout NB, of which 32 have resulted in
follow up work to implement the recommended upgrades. In the last year, an impressive 14 of 16
audits in public schools resulted in follow up work. The local has also been involved in a larger
scale audit of the entire Mount Allison campus which comprises over thirty buildings and
approximately 3.5 km of tunnels for their heating system. Its audits have identified where
upgrading Ml is needed to improve energy efficiency, reduce GHG emissions, and generate
financial savings for the facilities.
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A key factor incenting building owners to refurbish their MI has been the very short time frame
for the ROI which is well documented in the literature. Typically, the ROI for M1 upgrades is
under two years. and sometimes it is less than one year. This is far less than many other energy
conservation initiatives. Since initiating the audit program in 2017, Mr. Sherrard estimates the
market share of unionized contractors in this sector has increased to about 85%.

MI audits have been very successful in creating new work for mechanical insulators. Local 131°s
membership has roughly doubled in size since 2017, largely through its auditing program. The
number of apprentices has also increased from averaging 20 to 30 before the audit program, to its
present size of about 100, a remarkable increase in so short a time

Local 131°s Auditing Work Using Thermographic Cameras and 3E Auditing Software

Mr. Sherrard began performing M1 energy audits in public schools in NB after taking a
thermography course sponsored by the International Association of Heat and Frost Insulators in
cooperation with the US National Insulation Association (NIA) in Edmonton in 2017.2" This
week-long course taught attendees from locals across Canada how to use the 3E Plus software
for the purpose of Ml energy audits. As noted, this software is an industry standard used across
North America. Following this training, Mr. Sherrard also took a Level 1 certification course at
the Infrared Training Center in Toronto in 2017 to further develop his skills in using this
technology. This training course focused on adjusting the thermography camera settings to
increase the accuracy of photographs and temperature readings used in the audits. It is
recognized throughout North America and is targeted to a variety of professionals who utilize
thermography cameras, from mechanical insulators to firefighters. As a result of this training,
Mr. Sherrard felt that promoting energy audits could significantly expand the Ml trade in NB. He
then persuaded the local to invest roughly $10,000 on the purchase of a thermography camera.

Mr. Sherrard performed his first two energy audits in the elementary and high schools he had
attended in the Anglophone North School District. The school district currently has about 7,000
students and 29 schools according to its 2021 annual report. It spends about $4 million on energy
annually. Mr. Sherrard chose the schools he attended because he was familiar with their layouts
and because he realized that there would be a learning curve to become proficient in the use of
the 3E Plus technology. Public schools were also less challenging than facilities such as hospitals
with their complex heating systems. Mr. Sherrard knew the finance director and the facility
manager of his local school and persuaded them to allow him to try out what he had learned in
the 3E Plus thermography course. The school district gave him the time and support to do these
firstaudits thoroughly, which was important for Mr. Sherrard given this was his initial attempt at
using the technology.

The audits found major energy losses in the school HVAC systems due to inadequate MI. The
software provided extensive data on the estimated energy losses, GHG emissions and fuel use.

27 The National Insulation Association is a not-for-profit trade organization that includes unions and
insulation employers installing industrial and commercial insulation. It carries out research, education and
training programs for the industry and offers a thermal insulation inspector certification for engineers and
trades’ installers. Information about its activities and its publications can be found at its web site:
https://insulation.org/about-nia/
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Inadequate M1 was costing the school district significantly, given the high price of the fuel being
used to power its heating and hot water systems. The audits indicated that energy use could be
significantly reduced by re-doing the MI. Specifically, the estimated 5-year savings for the two
schools were $1957.40 and $10,799.45, with projected return on investment (ROI) periods of 4.2
years and 1.6 years, respectively. Annual CO2 reductions were estimated at 1.95 Mt and 9.95
Mt. These findings indicated that getting the work completed would be a strategic investment for
the school district. After viewing the data in the audit reports, the school district’s finance
director agreed to tender contracts to complete the work in one school.

The school district agreed for Mr. Sherrard to share the audits with insulation contractors he
knew and ask them to bid on the work. Three contractors with whom the union had collective
agreements submitted bids. The school district selected its preferred contractors for each school
and proceeded to have the work done. Once completed, Mr. Sherrard performed a second audit
of the HVAC systems to check if it had achieved the anticipated reduction in energy use and
corresponding cost savings. The findings confirmed that the M1 upgrades had achieved the
expected results. This confirmed the value of the audit initiative.

The Anglophone North School District was also the host of a new school being built as a model
for other schools in New Brunswick due to its incorporation of the latest LEED specifications.
During Mr. Sherrard’s presentation to the school district on his initial two audits, the provincial
engineer involved with the project and the school district agreed that he could do an audit of the
new school to assess its efficiency compared with the older schools. The audit found that the
HVAC system in the new school was no more energy efficient than the older schools. This
alerted the school district that it had to take a more ‘hands on’ role in ensuring that both the
specifications and the delivery of future low energy technology in schools met current industry
standards of insulation. This experience also encouraged the school district to have Local 131
perform additional audits on many of its other school buildings. Approximately 75% of its
schools have now been audited.

Based on his success in the first school district, Mr. Sherrard was keen to expand the auditing
work to other educational facilities in the province. However, at first, he faced considerable
skepticism from provincial school building managers elsewhere in New Brunswick about the
savings that could be achieved. They questioned whether a union could have the capacity to use
the sophisticated technology capable of identifying potential energy savings from refurbishing
MI. Mr. Sherrard was not a professional engineer and questions were raised about the accuracy
of his audits. However, since he was using the same 3E Plus technology that engineers use across
North America, the results of the audits conformed to the industry standards and could be readily
duplicated by any engineer. His credibility was further supported by the evidence from the audits
he had successfully performed.

After persistent lobbying, Mr. Sherrard met with the provincial Department of Transportation
and Infrastructure committee to explain the audit process and present the findings from his own
school district. These findings sparked interest within the Department and with other school
boards and their school facility managers. His presentation opened the door to other school
districts requesting Mr. Sherrard to carry out audits on their buildings to see if they could also
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benefit from MI upgrading. Since then, it has expanded its auditing program significantly. Local
131 has now performed audits on school buildings in five of NB’s seven school districts.

While his initial audits were performed in NB’s public schools, Mr. Sherrard wanted to expand
the scope of his work to larger facilities. Mount Allison University had considered making
upgrades to the Ml on its campus for years prior to the audit the local conducted. However,
organizing this work was not easy. For a university to justify funding a major retrofitting project,
it requires information on the capital cost and return on investment to ensure the money will be
well spent. Without the expertise to carry out the audits, Mount Allison was not equipped to
make these estimates. Identifying contractors to complete the work without contacts in the
insulation trade posed further challenges. For these reasons, Mount Allison had delayed taking
steps to upgrade M1 in their buildings. However, one of the contractors working with the
university, Icon Insulators, suggested to the University’s energy manager that it might benefit
from Local 131°s auditing program.

After being introduced to the energy manager at Mount Allison University, Mr. Sherrard was
given authorization to perform two pilot audits, one involving the central heating plant and
another a newly retrofitted building. After seeing the high level of detail in the reports and the
savings that would be generated by the upgrades, the energy manager decided to commission an
audit of the entire Mount Allison campus, comprising over thirty buildings and the school’s 3.5
km tunnel system. About three quarters of this work is now completed.

Mr. Sherrard is currently working with McCain Food’s to conduct thermography imaging in
some of their processing plants. They have recently completed work in one plant in Alberta, and
there has been discussion of performing similar work in plants in Graham Falls and Florence
Ville, NB, and possibly two plants in Manitoba. The audits in provinces outside of NB might
involve insulators from locals in those provinces, providing a way of expanding the program
nationally and perhaps providing opportunities for other insulation locals to gain experience in
auditing. He has also been in contact with several hospitals in PEI to explore performing initial
audits on several of their facilities. While completing energy audits in hospitals is challenging
due to infection control issues and the heightened complexity of hospital heating and cooling
systems, the potential for energy and financial savings within healthcare systems is also very
significant. Finally, local 131 is exploring a federal government pilot project involving auditing
six public buildings in NB. If it moves forward, this project may provide opportunities for the
expansion of the program nationally which would bring other insulator locals across Canada into
energy auditing work.

Local 131’s Audit Model — An Innovative Approach to Engaging Contactors
As noted, the British Columbia Insulators Union initiated an Ml energy auditing program called

the Salamander Inspectors (named after an icon symbolically used by insulators),?® similar to
what Local 131 has recently carried out. Through this program, it audited 6 hospitals on

28 For an account of the history of the use of the term Salamander, see:

https: //www.insulators.org/salamander-

story#:~:text=1t%20is%20believed%20t0%20have%20been %20the%20symbol,their%20reasoning%20hav
€%20been%20lost%200ver%20the%20decades.
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Vancouver Island, a large shopping mall in Coquitlam, a number of government buildings in
Alberta and part of the Saskatchewan legislative building. Its inspectors provided detailed
calculations about the potential energy savings and GHG emissions in their audits to the officials
operating these facilities.

However, a major problem the BC Salamander audit program faced was that the union did not
have the ability to ensure that the free audits it provided to public and private building owners
were followed by contracts to do the work.?® Consequently, although the Salamander program
had carried out a significant number of audits, and indicated where building owners could make
significant savings, most never resulted in actual work orders.

Local 131 took a different approach to ensure that building owners followed up on its audit
reports by tendering the work required to upgrade their M1 systems. The local already had
collective agreements with various insulation contractors in the province. Based on the
experience learned from the first schools it audited, where it had shared audits with prospective
contractors, it decided to assist school administrators and facility managers in its subsequent
projects by linking them to M1 contractors interested in performing the work. This meant sharing
the audits with potential contractors as a standard practice. To guarantee competition, the local
has normally arranged to have at least three contractor bids per project so that school districts
have a choice of who does the work. The local also made clear that school districts were free to
use the audits to find other contractors if they did not feel the unionized contractors working with
Local 131 were sufficiently competitive.

Local 131 developed several quality control measures to ensure the work meets industry
standards. It provides contractors with detailed information about the work, including a
description of the standards of material and workmanship required to meet the terms of the
contract, and a ‘walk through’ of the facilities being upgraded to explain the technical details of
the project. The union also promoted another key quality control measure: a requirement that the
work be performed by qualified Red Seal insulators (or apprentices working under them). This is
because the M1 upgrades had to be done properly or the projected energy savings would not
materialize. While any contractor employing Red Seal insulators — both union or non union -
could meet this requirement, in reality meeting it was not a problem for unionized contractors as
they employed fully qualified Red Seal insulators.

Additionally, Local 131 committed to providing follow up audits after the contractors complete
their work to ensure standards have been met. If the work does not meet the specifications in the
audit report, the local requires the contractor to redo the work in accordance with industry

29 The reasons for the failure of owners to pursue the potential savings identified by the Salamander audits are not
clear. One possible reason is thatthe owners did not have the capacity to identify appropriate contractors to perform
the work because they were not familiar with the insulation business. Another is that more senior managers had little
interest in seemingly minor issues associated with the operation of their HVAC systems and were skeptical of the
potential savings. So the audits failed to gain the attention of those with the decision making capacity and budget
authority to authorize tendering the work. A third reason s that the union did not have collective agreements with
contractorswho, potentially, could have performed the work. Non-union contractors had little interest in working on
a project initiated by the union. Finally, the union’s own resources were limited. It did not have the capacity to carry
out the follow up work needed to keep the audit issue alive and on the agenda of decision makers in large

institutions such as health authorities where facility managers had little influence in the overall budgeting process.
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standard specifications. It has done this on several occasions, resulting in a greater attention to
detail by the contractors. The union has made clear to its own members that high quality work is
essential if the initiative is to continue to obtain further work for them. This helps to provide
additional security for the clients because they can be confident that the quality of the work and
the savings generated align with the estimates in the audit report.

One of the challenges facing insulation contractors was generating work for their companies.
Typically, contractors would be doing outreach to clients and advertising the benefits of M.
However, persuading potential clients to do an energy audit was a burden for them because they
had to show clients the benefits of an audit and then persuade clients to pay to have it done. This
was not always easy to do as clients were not necessarily keen to pay for something whose
benefits were not obvious from a company that would benefit from doing the audit.

Alternatively, contractors could do it free of charge. But they had no guarantee that clients would
budget for the upgrades proposed in their audits, leaving them with nothing to show for the time
and money spent. Even if the prospective client decided to pay for the work, they had no
guarantee that their firm would get the contract if the work were tendered out because other
contractors might be the successful bidders. The model created by local 131 eliminated these
risks by offering contractors the opportunity to bid on jobs after the audits have been completed
with the specifications of the work clearly spelled out and a commitment from the client to do
the work. Consequently, while the local charges the winning contractor for its costs for
performing the work, firms have found this acceptable because they only pay if they get the
contract. And it is the union that has provided them with the work.

In the initial years of the project, Mr. Sherrard took primary responsibility for communicating
with prospective school districts during the auditing, bid development, contractor outreach and
subsequent auditing of the completed work. However, more recently contractors who have
participated in the initiative are playing a greater role in advertising the local’s auditing work to
other prospective clients. As this generates more work for them, they have an interest in
promoting the initiative. As noted earlier, Icon Insulators, connected the energy manager at
Mount Allison University with Mr. Sherrard resulting in audits of buildings across its entire
campus. The mutually beneficial relationship between the local and the contractors employing its
members is at the center of what makes this model so effective.

Addressing Other Barriers

As discussed above, the local’s audit process has helped to address barriers for those involved in
facility management who may lack the knowledge or tools to conduct their own M1 audits by
providing detailed and reliable information. In addition, Mr. Sherrard has made a point of
establishing relationships with facility managers and other administrators involved. This
involved discussing his findings with them and going over the cost projections and savings to
ensure they understood the basis of his calculations. Meeting with finance directors has been
particularly valuable as they are often the final arbiters of whether to proceed with the contracts
and, consequently, they need to feel comfortable that the ROI projections are accurate.
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Building managers have commented that he often makes suggestions about how to improve other
aspects of their HVAC systems in his ‘walk throughs’, even if this will not result in any work for
insulators. He has shared his knowledge of how MI systems work so that facility managers will
have a deeper understanding of how these systems work and be able to identify and address
potential problems in the future.

Another factor facilitating the expansion of the program has been the very short time period of
the ROIs compared with other options. As part of their commitment to climate change, school
district administrators had been promoting other energy saving programs such as replacing
conventional lighting with LEDs, installing low flow toilets, double glazing windows, upgrading
to more efficient boilers and so forth. They were encouraging facility managers to think about
ways to meet climate and energy targets. However, the experience with some of these upgrades
was not always positive. Initial investments were often quite expensive, the ROI for them took
up to a decade before they broke even and it was not easy to measure precisely how much benefit
flowed from some of the investments in the first place. In contrast, as the data from the school
districtaudits demonstrated, the ROI for upgrading M1 was normally not much more than a year
and the audits provided good estimates of energy savings and GHG reductions.

When asked if he received pushback from facility managers who might resent him intruding into
their area of responsibility and, by inference, indicating that they were not on top of the issue of
how competent they were in managing their power plants, Mr. Sherrard indicated that
occasionally this was an issue. Some were initially wary about him auditing their facilities. The
word ‘audit” was sometimes misinterpreted to mean that he was going to audit them, personally,
on their work performance. Understandably, they were not enthusiastic about audits if this meant
having their performance evaluated by an outsider. However, once he explained that the audit
was not about assessing their performance, but rather about using his technical expertise to
assess the quality of the insulation on the system, they were normally receptive to him
performing the audits. Moreover, the prospect of having a better work environment in the boiler
rooms and connected facility offices due to better temperature and moisture control from
upgraded MI was a benefit they recognized. Improvements to Ml could also show they were
helping school administrators meet climate objectives.

Perhaps the biggest initial barrier Mr. Sherrard faced was from the provincial Department of
Transportationand Infrastructure. It was reluctant to support his initiative as it did not appreciate
the value of Ml audits and was not convinced that he was presenting information which was
normally within the scope of professional engineers who designed HVAC installations. How was
he as a trades’ person able to second guess the work of these professionals who were not raising
concerns about the issue of M.

Given its responsibility for school infrastructure and its role in establishing specifications for
buildings, the Department was also concerned that he was working directly with the school
districts to perform the audits rather than through its provincial building management system.
Hence it was not in control of the process. It took Mr. Sherrard considerable time to finally be
permitted to do a presentation to the provincial committee, an opportunity which came about
largely due to the advocacy of some of the school building managers for whom he had done
audits. Its reluctance was overcome once it became clear that the audit program was generating

20



significant savings for school districts. Additionally, school districts that had used the audits
were strong advocates for expanding the program.

Another potential barrier was that the new work generated by audits might not be shared among
contractors in a way they felt was equal or fair. The union has understood the need for it to be
seen as completely impartial. It has felt it important to demonstrate that it does not try to favour
any bidder and that contractors see its position as neutral. This is also important internally for the
union because it has members with all the unionized contractors and cannot be seen to advantage
one over the others. Thus far allocations of contracts among school districts appears to be
balanced. In 2021 educational institutions awarded contracts for 16 MI projects of varying sizes.
Each of the three contractors has received about the same value in dollar amounts, with some
getting more, but smaller, contracts and others getting fewer, but larger ones.

Projects have been spread out across different regionsin NB. Contractors tend to have manpower
concentrated in certain regions. Those who have more manpower in a region where there is a
potential project are typically able to offer lower bids compared to contractors who need to
account for the cost of travel for their workers. So on balance things have worked out in a
manner that gives each a fair opportunity to gain work. Thus far, contractors have not had
reasons to believe the union is favoring any of them over the others and this ensures that they are
all willing to continue to bid on projects. Being able to show that there is fair competition is a
major selling point for the union in persuading school districts to tender contracts for Ml
upgrades.

Cost Savings from the Initial Five Audits

The scale of the financial savings generated by completing M1 upgrades is illustrated in the audit
reports. Audits from the five of the first schools audited found that significant savings could be
realized because the insulation on many HVAC components did not meet industry standard best
practices, resulting in excess thermal loss as revealed in the thermography images. Savings could
be realized by upgrading under-insulated areas to 1-inch-thick fiberglass or to replacing 1-inch
by 1.5-inch where appropriate. Taking account of the initial capital investments, the estimated
annual cost savings associated with the recommended upgrades for these five schools ranged
between $2,159.00 and $65,474.00 depending on the size of the respective schools” HVAC
systems and the extent of the recommended upgrades. Additionally, carbon dioxide emissions
reductions were estimated at between 9.39 Mt and 137 Mt annually. Remarkably, the estimated
ROIs for all five projects was around one year, with the longest being 1.8 years.

The following table presents the estimated savings, carbon dioxide emissions, and ROIs from the
five energy audits.
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Table 1. Summary of Energy Audits Conducted in the Initial Five New Brunswick Public

Schools
Schools Contract Cost Energy Savings Cost Savings CO2 Reduction ROI
($) (kBtu) ($) (Mt/Yr) (years)
School 1 2,961.00 140,448 2,159.00 9.95 1.6
School 2 41,966.00 2,348,299 65,474.00 137 0.7
School 3 43,532.17 862,146 38,512.00 58 1.3
School 4 10,545.22 255,168 7,527.00 14.79 1.6
School 5 7,239.13 154,629 4,547.69 9.39 1.8

Source: Energy Audits by Local 131 as presented to the initial 5 schools

In addition, the audits included a detailed breakdown of the savings in each section of the HVAC
system where MI upgrades were recommended. For each section, the audits provided specific
information on annual fuel cost, one-year savings, five-year savings, and carbon dioxide
emission reductions as well as the type and thickness of insulation recommended for each
component of an HVAC system. (See Appendix B for illustrations.) This level of detail allowed
facility managers the option to choose their priority areas to commission Ml upgrades if a full
upgrade was not within their budget. Thus, they could choose to focus initial work on the area
with the greatest potential savings and leave other work to be carried out later as their budget
permitted. As the savings in most areas were still quite substantial, in practice school districts
tended to do the entire project rather than space it out over several budget cycles.

Expanding the Scope of the Program

Having established that audits could be a viable way for schools to reduce their energy
consumption, Mr. Sherrard expanded the scope of his work to many more schools across the
province. As of August, 2022, he has now completed audits in 43 schools. He has also carried
out a comprehensive audit of buildings in the campus of Mount Allison University which we will
discuss further in this paper.

School districts have now completed M1 upgrades in 32 of the 43 public schools which the local
has audited. The following table presents the projected annual energy savings, cost savings, and
CO2 reductions from these investments in upgrading their MI. The table also includes the
projected savings from the upgrades at Mount Allison University. The audits have generated
projected annual savings of over 22 million kBtu (one-thousand British thermal units) of energy.
They will result in estimated financial savings of over five hundred thousand dollars per year
while lowering GHG emissions by over 33,000 Mt per year.

These numbers do not take into account the hundreds of thousands of dollars that school districts
will continue to save each year for the life of the upgrades. The average ROI period for these
schools is only 1.43 years, with the lowest at 0.5 years and the highest at 3.6 years. The average
contract cost is $24,254.81, with the lowest at $2,961.00 and the highest at $366,490.00. Schools
1-32 in the table below are public schools, and school 33 is Mount Allison University.
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Table 2. Summary of Projected Energy and Cost Savings Generated by MI Upgrading

Schools Contract Cost Energy Savings Cost Savings CO2 Reduction ROI
($) (kBtu) ($) (Mt/Yr) (years)
School 1 2,961.00 140,448 2,159.00 9.95 1.6
School 2 41,966.00 2,348,299 65,474.00 137 0.7
School 3 43,532.17 862,146 38,512.00 58 1.3
School 4 10,545.22 255,168 7,527.00 14.79 1.6
School 5 7,239.13 154,629 4,547.69 9.39 1.8
School 6 9,312.17 174,689 5,728.00 20 1.9
School 7 21,488.00 2,143,494 26,886.01 123.3 0.7
School 8 5,335.00 50,793 5,913.67 28.38 1
School 9 4,243.00 35,387 3,990.69 18.68 1.2
School 10 3,985.00 76,449 3,045.69 14.73 1.2
School 11 10,656.00 138,271 8,531.00 27.93 1.4
School 12 22,485.00 2,139,657 56,626.90 180.76 0.5
School 13 4,752.00 8446 1,319.88 3.87 3.6
School 14 7,806.00 11,894 5,802.44 18.06 1.3
School 15 29,174.00 1,686,992 45,546.99 148.82 0.6
School 16 12,859.00 25,779 5,942.01 14.18 0.9
School 17 8,020.00 23,548 6,055.40 14.52 1.1
School 18 12,052.00 33,194 8,758.54 21.43 0.9
School 19 5,340.00 25,322 5,185.92 12.24 1.2
School 20 19,981.00 411,957 10,774.00 26.74 1.9
School 21 7,827.00 36,226 5,823.00 13.86 1.3
School 22 10,017.00 20,079 6,006.00 1576 1.7
School 23 8,805.00 19,665 4,972.00 12.32 1.8
School 24 21,264.00 932,606 22,866.50 57.74 0.9
School 25 4,660.00 20,612 3,838.00 8.99 1.2
School 26 16,210.00 488,861 9,131.00 30.63 1.8
School 27 32,153.00 1,438,253 28,958.00 112.37 1.1
School 28 5,554.00 137,958 5,173.00 22.5 1.1
School 29 12,806.00 225,790 8,519.00 37.54 1.5
School 30 7,857.00 94,459 3,501.00 15.75 2.2
School 31 15,595.00 662,394 13,168.00 43.91 1.2
School 32 7,439.00 240,933 4,859.45 19.48 1.5
Mt Allison 366,490.00 7,584,579.27 95,168.40 483.00 3.6
Total 797,447.69 22,648,977.27 528,151.18 3326.91 -

Source: MI Audits conducted by Joshua Sherrard 2018 — 2022 (note: this table excludes the other 10
audits which have been completed but which have not yet resulted in MI upgrades.)
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The Contribution of MI to Addressing Climate Change

As can be seen in the above table, the M1 upgrades in the buildings Local 131 has audited have
generated major energy savings as well as significant CO2 reductions. The program will result in
an estimated 22 million kBtu in energy savings annually, as well as reductions in CO2 emissions
of over 3,327 megatons per year.

Despite MI upgrades being a cost-effective way for institutions to save energy, its environmental
role has been frequently overlooked to ‘green’ the building sector and meet climate objectives.
One reason is that M1 is often ignored as an important contributor to a building’s energy
efficiency, compared to other components of construction such as building design and
orientation, sealing and insulating the building envelope, energy efficient windows, heat pumps
and a wide variety of other materials and technologies. School districts have normally focused on
these other options because they were not aware that Ml could unleash major savings in energy
use. It was through the Ml audit program that refurbishing MI became a priority for them.

Many public institutions including schools, universities, colleges, and hospitals, as well as
provincial and federal governments, are actively looking to increase the energy efficiency of
their buildings. For some the motivation may be to meet public policy commitments on climate
change which have been incorporated into their policy mandates or their business plans. For
others, energy savings may be viewed primarily through the lens of reducing costs. And for
others, the motivations are mixed as reducing energy use has both climate and financial benefits.

Mount Allison University has made a major commitment to lowering its climate footprint. The
University is committed to being a leader in promoting progressive climate solutions in all
aspects of its operations. This involves creating a campus culture in which faculty, students and
staff are committed to lowering the carbon footprint of their various activities. The University
regularly issues reportson its progress in meeting climate objectives. Demonstrating progress on
the issue is also an important signal to students who, increasingly, are involved in sustainability
projects on campus and who want to see the university taking a leadership role in tackling
climate change. Mount Allison now incorporates its M1 audit program as a component of its
overall climate strategy. In its report to the campus community, the Finance Vice President has
referenced the program on several occasions as an example of how the University is taking
practical measures to support its commitment to meeting its climate targets by reducing its
energy footprint.

The use of 3E Plus software as part of the auditing process encourages building owners to think
about their climate impact. Because 3E Plus software provides data on the volume of carbon
emissions being released from HVAC systems, it provides clients, such as Mount Allison
University, with concrete evidence of the impact of their efforts to lower the carbon footprint of
their buildings. Having access to this data also encourages clients to think about the impact of Ml
on the climate when considering whether to proceed with commissioning work because the audit
reports highlight the anticipated GHG reductions.

The auditing process has another climate benefit. Producing data on GHG emissions as part of
the auditing process encourages apprentices and qualified insulators to view their trade through a
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climate lens and to understand its value in meeting society’s climate change commitments. It
raises awareness of the importance of addressing the climate challenge. Teaching apprentices to
use the software provides an excellent opportunity to expand classroom discussions about the
value of their work and how the MI trade and the construction industry, more broadly, can be
part of the climate solution.

Client feedback On the Impact of Local 131°s MI Energy Audits

In our interviews with building facility managers, they noted that M1 upgrades improve the
health safety and overall comfort of building users. Better insulated pipes and ductwork reduce
the risk of burns or scalds from hot pipes and boilers. State of the art MI makes buildings more
comfortable because temperatures are better controlled, something staff appreciate. It also makes
working in furnace rooms less challenging because they reduce the extent to which many of
these rooms are over-heated due to the energy coming off poorly insulated fixtures. Insulation
also reduces condensation and resulting growth of hazardous mold which can circulate through
air flowing in the ductwork and cause major health problems for building occupants.

Interviewees also noted that improving Ml can lead to better functioning of other systems in
buildings. For example, one school district wanted to switch to a less costly refrigeration system
in a school but was unable to proceed because the temperature of the utility room to be used by
the unit was too high for the system to work efficiently. Once the HVAC system was insulated
properly, the temperature become low enough to facilitate switching to the new, more cost-
effective refrigeration system. This generated savings for the school in addition to those
associated with the direct energy savings from M1 upgrades. One of the interviewees noted that
improved insulation had benefitted many other components of his mechanical systems. Lowering
the air temperature in furnace rooms meant electrical equipment operated at more optimum
temperatures, meaning it lasted longer with fewer break downs.

Facility managers and school administrators who have worked with Mr. Sherrard have gone out
of their way to recommend his work to other institutions, effectively becoming ‘cheerleaders’ for
the program. Based on their experience with the MI upgrades, Anglophone North School District
managers promoted Mr. Sherrard’s work to the seven other school districts in NB and the union
has now completed audits in schools in five of the districts. The manager at Mount Allison
University has recommended Local 131°s work to facility mangers of the Atlantic Universities
and Colleges network, suggesting that they bring Mr. Sherrard in to do energy audits on their
campuses.

After working with Mr. Sherrard and learning about the numerous ways in which Ml affected the
performance of his HVAC system, another manager indicted that he had learned a great deal
about the system which he did not know before the audit. Now when he walks around his
buildings, he is constantly looking at the equipment and thinking about how it could become
more efficient. He wonders what is underneath the nice white PVC covering on his pipes and
remembers that previously this sometimes covered up insulation that was not properly installed.
He also thinks much more about the quality of equipment. How efficient is it? How long will it
last? Does it make sense to use cheaper, but lower quality, parts when this will likely result in
extra costs for the labor required to repair systems more frequently?
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An example he gave was that although more expensive, installing high quality filters is more
economical, not only because they last longer but also because they save labor and do a better
job of what they are designed to do than cheaper substitutes. He is more sensitive to the reality
that getting the cheapest equipment or the lowest bid on maintenance is often far more expensive
in the long run, an observation reinforced by experience with some low bid contractors whose
work proved to be sub-standard. Thus, the experience with upgrading M1 has had other positive
impacts on the overall approach to building maintenance of some building managers.

Protecting the Health and Safety of Building Occupants

Many older HVAC systems were insulated with asbestos. This creates a significant health risk
for those working or studying in schools, universities, and other buildings. Asbestos removal is a
specialized job which requires specific training and the use of extensive precautions both to
protect the workers removing it and to ensure that the asbestos is not released into buildings
where exposure to it can damage the health of occupants. Refurbishing older M1 thus has to be
done in a way that takes account of the possibility (or in many cases likelihood) that asbestos is
present in the pipes, ductwork and boilers. The cancers caused by asbestos, and particularly
mesothelioma, are now the largest expenditure for workers’ compensation boards across Canada.
Asbestos caused cancers are responsible for thousands of deaths each year in Canada. For this
reason, it is essential that those performing work on HVAC systems are properly trained and
qualified to do this work.

The members of Local 131 receive extensive training in asbestos removal and disposal as part of
the trade’s apprenticeship program. They are fully aware of how hazardous the mineral is and
consequently how careful they have to be in handling it. They also are taught to recognize the
various forms of asbestos which, historically, have been used to insulate HVAC systems. One
component of the union’s audit program involves checking to see if asbestos is present. If it is,
safe removal is part of the recommendations included in the audit. This is another benefit to
building owners as the use of qualified MI contractors ensures that work will be carried out
safely. In his interview, Mr. Sherrard stated: “I am not sending somebody into the school to
create a health hazard.”

A related issue is fire stopping in buildings. At the interface between building walls or ceilings
where pipes and ductwork flow from one room to another, appropriate insulation is necessary to
ensure that the cavities do not permit fires from moving from one part of a building to another.
Regardless of how good the fire-retardant capacity of the materials used in building walls and
ceilings, if there are gaps in the piping and ductwork, fires can readily spread. Insulation is thus
essential to minimize fire hazards in buildings. Again, thisis part of the training of qualified Red
Seal insulation workers.

Temperature variations between the different surfaces of HVAC systems and adjacent building
components generate moisture. As noted, this provides a breeding ground for mold and various
other bacteriaand contaminants. It can then circulate in the air that building occupants breathe, a
particular concern for those suffering from asthma or other breathing disorders. However, high
humidity and resulting dampness has other damaging impacts on buildings. It promotes rust on

26



machinery and can damage electrical components leading to premature failures. It rots drywall,
particle board, wood and other materials that deteriorate from exposure to moisture.

Shifting the industry — Emphasizing Quality, Not Low Bid

One of the MI contractors who has worked on several projects stemming from the energy audits
has seen how the auditing program has raised client understanding of the importance of requiring
high standards in the insulation work they commission. The auditing experience encourages
clients to recognize the value of quality installation work. This understanding sensitizes them to
the problems associated with the low bid construction culture which has tended to push down
quality and encourage building owners to focus narrowly on price at the expense of other factors
when commissioning work. Audits have encouraged building managers to focus on quality. They
enable managers to recognize the value of using contractors employing properly trained staff
capable of doing the work properly and to a high standard. Consequently, building managers are
now more diligent in developing clearer Ml specifications in their tenders for new work. They
are also more concerned to monitor the work and to check to ensure that the standards they
establish in their contracts are met in the final product.

For contractors employing fully trained Red Seal insulators, this change in approach is very
positive as it means that school officials want work performed by people with the appropriate
training and technical knowledge. They are no longer looking for the cheapest option but rather
the option that meets high industry standards.

For example, one audit identified significant quality issues in the work of a contractor on a new
building. Covers on insulation were stapled instead of sewn, insulation was not secured tightly,
water lines were taped in place rather than fastened with adhesives, insulation thickness and
jacketing was inconsistent. These problems resulted in noticeable heat and energy losses which
the audit revealed. The audit also identified significant differences between the quality of work
of two different contractors who had earlier worked on projects. Such feedback is not what those
who invest in new buildings want to hear, or for those whose problematic quality of work has
been exposed. Increasing awareness of these issues enables facility mangers to take a more
active role in overseeing their energy systems. It also encourages contractors to improve their
performance standards.

The MI energy audits have also provided a tool to illustrate the importance of quality when Ml
apprentices are undergoing their classroom training. The thermography camera and 3E Plus
software show the differences between shoddy and quality work. One of the benefits of using the
3E Plus thermography program is that it provides an opportunity to give apprentices concrete
data on the energy savings, GHG reductions and monetary benefits of properly installed M.
Instructors can explain what the actual gains are, both in terms of dollars and cents, and in terms
of environmental benefits. It also provides apprentices with a way of assessing how they are
performing as they can see if their work is not up to standard. In showing apprentices the
importance of doing their work properly, and the consequences of not doing it properly, Local
131 believes it is fostering a more climate aware workforce for the future, especially among its
younger apprentices. Knowing the benefits to the climate increases their understanding of the
value of the work and provides a strong argument that their work and their trade is important.
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According to Mr. Sherrard, the ability to provide data on the benefits of Ml increases respect for
the trade, both among other trades and in the industry more widely. More people are aware of the
role of the trade and the skills required to perform it well, including having a Red Seal trades’
qualification. Because Mr. Sherrard is regularly making presentations to decision makers such as
building managers, school finance directors, university facility managers, provincial officials and
because he is demonstrating the value of the work of his members, he believes that this is
generating a more positive attitude to their trade among both apprentices and working insulators.
He also thinks it has increased the members’ pride in their work.

The audit program has also had a positive impact on the union itself. When Mr. Sherrard began
the audit program in 2017 there was some skepticism within the membership of the local. Some
wondered how the time and the money required to complete free audits could be justified. This
was not something that the local or most other insulation locals in Canada were doing. It was
new and perhaps risky from a financial perspective for the local as there was no guarantee it
would be successful. There was also some reluctance about how the use of thermography would
act as a method of evaluating the quality of work being performed. Some members were
uncomfortable with the quality control implications of using this new technology as it might
force them to change some of their practices to meet the standards that the software’s
calculations required. However, the dramatic increases in work, employment security, total
membership and number of apprentices has confirmed the importance of the initiative within the
union.

The audit program has also facilitated union organizing. Although the industrial M1 sector was
well organized, some of the same contractors operated in the commercial and institutional sectors
on a non-union basis. The union found it challenging to organize in this sector. However, the fact
that the union’s auditing initiative was generating new contracts meant that some of these non-
unionized contractors were prepared to recognize the union to access more work opportunities.

Conclusion

Local 131°s energy audit program has benefits for the clients, the contractors, and the local’s
membership. For clients, the energy, GHG and ROI estimates in the audits enables them to get a
clear idea about how much the project will cost them if they tender the work, backed up by
extensive financial data on the savings they will enjoy. This also reduces the workload for
facility managers as they do not have to find someone qualified to do the audits (or learn how to
carry out their own audits themselves) and then locate suitable MI contractors to bid on the work,
which, as noted, can be especially challenging for facility managers with limited knowledge of
MI or the insulation industry. The local’s willingness after completing the initial audit to walk
prospective contractors through the facility to be upgraded also provides additional assurance
that the contractor would be fully aware of the specifications and hence that the work it performs
will reflect a detailed knowledge of the actual job requirements. And the post-completion
inspection provides a further guarantee that the work will meet the specifications set out in the
audit report. Educational institutions also benefit from the contribution the upgrades make to
meeting their climate change objectives.
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Contractors benefit because the local finds work opportunities for them. They do not have to
persuade building owners of the potential benefits of M1 or take the risk of doing audits
themselves with no guarantee of work orders. Rather, they only have to bid on work on which
the clients have already expressed interest in having done and whose specifications are already
set out in the audit reports. Because most insulation contractors do not have contacts with
educational institutions, they are often reluctant to spend the resources needed to cultivate new
clients and persuade them that they would benefit from refurbishing their MI. The local’s
program has opened up new areas of work for contractors in the educational sector where they
had not earlier had a significant presence.

The benefits for the union are numerous. It has dramatically expanded the work available for its
members, doubling the union’s membership. It has also enabled the union to expand its
apprenticeship program, providing opportunities for young workers to enter the trade. It has led
to new organizing as contractors wishing to benefit from the work generated by the audits have
been willing to sign agreements with the union. It has enhanced the union’s reputation, both in
terms of its commitment to promoting progressive environmental and climate issues and its
competence in producing audit reports that are leading to major new investments in energy
conservation by building owners. And it has provided a model for other insulating locals across
North America on how to promote Ml to building owners and contractors.

Local 131 has taken on more responsibility in finding work for its members than is typically
expected of a union. However, its auditing work has produced jobs and generated new
opportunities for an expanding number of apprentices in a skilled trade. It has also enhanced the
reputation of the trade as Ml is becoming increasingly recognized as an essential component of
energy efficiency in buildings and a way to meet some of the climate change objectives that are
now part of the strategic plans of educational institutions.
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Appendix A: Sample Table Showing Investment, Annual Savings, Cashflow and
Cumulative Savings

Sample Table Showing Investment, Annual Savings, Cash flow and
Cumulative Savingsfora Typical School

Results
Simple Payback Period, yrs 0.9
Internal Rate of Return (IRR or RO 108.8%
Met Fresent “alue, $513,009

Calculations

Y ear Investment Annual Savings Annual Cash Flow Cumulative Cash Flow
0 524 711 50 524 711 24 711
1 50 $26 006 §26 506 2175
2 0 $26 336 §26 556 $29 081
3 50 $26 586 126 556 $55 547
4 0 $26,586 ¥26 556 $52,833
5 0 $26 336 §26 556 §109.719
B 50 $26 586 126 556 5136 B05
7 0 $26 586 ¥26 556 163 491
3 0 $26,586 ¥26 556 F190 377
9 50 $26 556 ¥26 556 217 263

10 50 $26 586 ¥26 556 F244 149
N 0 $26,586 ¥26 556 271035
12 0 $26,586 ¥26 556 297 91
13 50 $26 006 b26 506 §324 507
14 0 $26,586 ¥26 556 ¥351 693
15 0 $26,586 ¥26 556 F37e 579
16 50 $26 006 b26 506 F405 465
17 0 $26 336 §26 556 §432,351
18 0 $26,586 ¥26 556 5459 237
19 50 $26 006 b26 506 h4E6,123
20 50 $26 006 §26 506 Fa13,009
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Appendix B: Sample Full Audit Report
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493 °C|oC

Mechanical Room Ground Floor

Operating Temperature, *F 122 Emittance of Surface 0.95
Ambient Temperature, *F 75 Expected Useful Life of Insulation System 20 yrs.
Insulation selected Fiberglass Operating hours per year 8750
Selected fuel Electric
Cost of Fuel,$/KWH 13.51 ¢
Thickness | Surface | Heat Loss Cost of 1st year 5 Year 20 Year C0O2
(inches) Temp (Btu/h) Fuel . . i Emissions
(°F) ($lyr) Savings Savings Savings
(MT/yr)
0 122 154 $59.27 59.27 296.25 1185 0.34
1 77 18 $6.95 52.32 261.6 1046.4 0.03
1.5 76 15 $5.63 53.64 268.2 1072.8 0.03
ion Energy C

*Estimated Calculations supplied by National Institute of Building Sci

32




Mechanical Room Ground Floor

Operating Temperature, *F 122 Emittance of Surface 0.95
Ambient Temperature, *F 75 Expected Useful Life of Insulation System 20 yrs.
Insulation selected Fiberglass Operating hours per year 8750
Selected fuel Electric
Cost of Fuel,$/KWH 1351¢
Thickness | Surface | Heat Loss Cost of 1styear 5 Year 20 Year CO2
(inches) Temp (Btu/h) Fuel . . . Emissions
°F $/ Savings | Savings Savings
(°F) ($lyr)
(MT/yr)
0 133 1714 $660.71 660.71 3,303.55 13,214.2 2.57
1 78 217 $83.63 577.08 2,885.4 11,541.6 0.41
1.5 77 174 $67.11 593.6 2,968 11,872 0.33

*Estimated Calculations supplied by National Institute of Building Sciences Mechanical Insulation Energy Calculator *
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Mechanical Room Second Floor

Operating Temperature, *F 122 Emittance of Surface 0.95
Ambient Temperature, *F 75 Expected Useful Life of Insulation System 20 yrs.
Insulation selected Fiberglass Operating hours per year 8750
Selected fuel Electric
Cost of Fuel,$/KWH 1351 ¢
Thickness | Surface | Heat Loss Cost of 1st year 5 Year 20 Year C0O2
(inches) Temp (Btu/h) Fuel . . . Emissions
o Savings | Savings Savings
(°F) ($lyr)
(MT/yr)
0 90 3792 | $1,751.66 | 475166 | 87583 35033.2 8.56
1 78 479 $221.07 | 453050 | 7652.95 30611.8 1.08
15 7 384 $177.41 | 457425 | 7871.25 31485 0.87
E dC lations supplied by Nati | Institute of Building Sciences Mechanical Insulation Energy Calculator *
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Mechanical Room Second Floor

*Estimated Calculations supplied by National Institute of Building Sciences Mechanical Insulation Energy Calculator *
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Mechanical Room Ground Floor

Thickness Surface Heat Flow
(inches) Temp (Btu/h/FT)
(°F)
0 54 32
1 73 4
*Estimated Calculations lied by Nati I Insti of Building Sciences Mechanical Insulation Energy Calculator *
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Year

T8 © N O WN 2O

N A a A A A A a
O O 0 N O WM

Simple Payback Period, yrs

Results

Internal Rate of Return (IRR or ROI)
Net Present Value,

Investment Annual Savings
$-3,405 $0
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159
$0 $2,159

*Calculation are based off Energy Cost Escalation Rate of 0%/yr

Calculations

Annual Cash Flow

$-3,405
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159
$2,159

1.6
63.4%
$39,775

Cumulative Cash Flow
$-3,405
$-1,246

$913
$3,072
$5,231
$7,390
$9,549
$11,708
$13,867
$16,026
$18,185
$20,344
$22,503
$24,662
$26,821
$28,980
$31,139
$33,208
$35,457
$37,616
$39,775

*Estimated Calculations supplied by National Institute of Building Sciences Mechanical Insulation Energy Calculator *
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Appendix C: Interviews with Educational Officials and an MI Contractor (by Zoom)

Perry Eldridge peldridg@mta.ca

Energy Manager

Mount Allison University June 13, 2022

Dunn, Tim (ASD-N) Tim.Dunn@nbed.nb.ca

Director of Finance and Administration

Anglophone North School District June 14, 2022
Lavigne, Ronald (ASD-N) Ronald.Lavigne@nbed.nb.ca
Facility Manager

Anglophone North School District June 14, 2022

Marc d’Entremont marc.dentremont@iconinsulation.ca
Project Manager/Estimator Icon Insulation

Contractor June 14, 2022
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